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CHEMICAL KINETICS

EXAMPLE

1. Consider the reaction,

aA + bB — cD.

if 4M of A are allowed to react with 2 Mof B and concentration of A after
4 seconds is 3 M, calculate the rate of reaction. Mention it in terms of A

as well as D.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Wut8T0NDaFc7

2. Ammonia and oxygen react at high temperature as :

4NHs(g) +502(g) — 4NO(g) + 6H,0(g)

In an experiment, rate of formation of NO is 2.4 x 107 mol L™ s~ .
Calculate

rate of disappearance of ammonia

o Watch Video Solution

3. Ammonia and oxygen react at high temperature as :

4NHj(g) +50,(9) — 4NO(g) + 6H,0(g)

In an experiment, rate of formation of NO is 2.4 x 107> mol L™ s~ .
Calculate

rate of formation of water.

o Watch Video Solution

4.In a reaction, 24 — Products, the concentration of A decreases from

0.5 mol L' to 0.4 mol L™! in 10 minutes. Calculate the rate during this


https://dl.doubtnut.com/l/_SyM7VyBUidBa
https://dl.doubtnut.com/l/_mZfdIPA8mOOO
https://dl.doubtnut.com/l/_leZk20SgpNAP

interval?

° Watch Video Solution

5. The reaction A+ 3B — 2C obeys the rate equation Rate
_ k[A]1/2[B]3/2

What is the order of the reaction ?

° Watch Video Solution

6. The reaction A + B — C has zero order. Write rate equation.

° Watch Video Solution

7. A reaction is of second order with respect to a reactant. How will the
rate of reaction be affected if the concentration of this reactant is

doubled

° Watch Video Solution



https://dl.doubtnut.com/l/_leZk20SgpNAP
https://dl.doubtnut.com/l/_fL4YWiPMwdev
https://dl.doubtnut.com/l/_n4uGpLlP5NkM
https://dl.doubtnut.com/l/_nawR63TrHdJa

8. A reaction is of second order with respect to a reactant. How will the
rate of reaction be affected if the concentration of this reactant is

reduced to half?

° Watch Video Solution

9. For the reaction 24 + B — A,B, the rate = k[A][B]*> with
k= 2.0x 10" %M ~25! . Calculate the initial rate of the reaction when
[A] = 0aM, [B] = 0.2 M. If the rate of reverse reaction is negligible then

calculate the rate of reaction after [A] is reduced to 0.06 M.

° Watch Video Solution

10. Time required to decompose SO,Cl, to half of its initial amount is 60
minutes. If the decomposition is a first order reaction, calculate the rate

constant of the reaction.

| ° Wiak~h \tAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_nawR63TrHdJa
https://dl.doubtnut.com/l/_wtqE72iwlYXR
https://dl.doubtnut.com/l/_odEQQ8Wkqkfg
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11. A first order reaction has a rate constant of 1.15 x 10 3s ! How long

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

o Watch Video Solution

12. The decomposition of a compound is found to follow a first order rate
law. If it takes 15 minutes for 20 per cent of original material to react,
calculate.

the rate constant

o Watch Video Solution

13. The decomposition of a compound is found to follow a first order rate
law. If it takes 15 minutes for 20 per cent of original material to react,
calculate.

the time at which 10% of the original material remains unreacted.
g

| e |


https://dl.doubtnut.com/l/_GRi3z5wUfDum
https://dl.doubtnut.com/l/_6TUpvd8IrrOR
https://dl.doubtnut.com/l/_EQijsElGIRmd
https://dl.doubtnut.com/l/_0wYqOpARPRXT

I & Watch Video Solution ]

14.The thermal decomposition of HC O, H is a first order reaction with a
rate constant of 2.4 x 10 3s ! at a certain temperature. Calculate how
long will it take for three-fourth of initial quantity of HCO,H to

decompose. (log 0.25 =-0.6021)

o Watch Video Solution

15. The decomposition of phosphine, PH3 proceeds according to the
following equation:

4PH;(g) — Pu(g) + 6Ha(g)

It is found that the reaction follows the following rate equation:

Rate = k[PHj]

The half-life of PHj is 37.9s at 120° C.

How much time is required for 3/4th of PH3 to decompose?

o Watch Video Solution



https://dl.doubtnut.com/l/_0wYqOpARPRXT
https://dl.doubtnut.com/l/_Cd0vESnAGfEQ
https://dl.doubtnut.com/l/_QfBml6TEs2h9
https://dl.doubtnut.com/l/_MmgXK7sUWKMO

16. The decomposition of phosphine, PH3 proceeds according to the
following equation:

4PH3(g) — Py(g) + 6Ha(9)

It is found that the reaction follows the following rate equation:

Rate = k[PHj|

The half-life of PHj3 is 37.9s at 120° C.

What fraction of the original sample of PHj3 remains behind after 1

minute?

o Watch Video Solution

17. A reactant has a half-life of 10 minutes.

Calculate the rate constant for the first order reaction.

o Watch Video Solution

18. A reactant has a half-life of 10 minutes.

What fraction of the reactant will be left after an hour of the reaction has


https://dl.doubtnut.com/l/_MmgXK7sUWKMO
https://dl.doubtnut.com/l/_JbtlxZ7YsaSo
https://dl.doubtnut.com/l/_55DeVqzRU7Sk

occurred ?

° Watch Video Solution

19. Rate constant k for first order reaction has been found to be

2.54 x 10 3s 1. Calculate its three-fourth life.

° Watch Video Solution

20. A first order gas reaction
ABz(g) = 24(g) +2B(y)
-1

at the temperature 400° C' has the rate constant k = 2.0 x 10~ *s

What percentage of A, B, is decomposed on heating for 900 seconds?

° Watch Video Solution

21. A first order reaction takes 40 minutes for 30% decomposition.

Calculate t1/2 for this reaction (Given log 1.428 = 0.1548)



https://dl.doubtnut.com/l/_55DeVqzRU7Sk
https://dl.doubtnut.com/l/_AxSZ81bmWExR
https://dl.doubtnut.com/l/_DlykB0NSRw8A
https://dl.doubtnut.com/l/_JdvBAhq5dNfL

| ° Watch Video Solution

22. For a first order reaction show that time required for 99% completion

is twise the time required for the complation of 90% of reaction .

° Watch Video Solution

23. The following data were obtained during the first order thermal
decomposition of SO,Cl, at a constant volume :

S0,Cly(g) — SO(g) + Cly(4)

Experiment Time/s Total pressure/atm
1 0 04
2 100 0.7

Calculate the rate constant

(given : log 4 = 0.6021, log 2 = 0.3010)

° Watch Video Solution



https://dl.doubtnut.com/l/_JdvBAhq5dNfL
https://dl.doubtnut.com/l/_mWojeigGmE8b
https://dl.doubtnut.com/l/_Oly2ZgQa4QfH

24.The experimental data for decomposition of

N>O5[2N;05 — ANOs + O]

in gas phase at 318 K are given below:

(##KALg LC;1SCcHEXII045LVyss _ Q01. png width=80% > Plot

[N_2 O_5] against

o View Text Solution

25.The experimental data for decomposition of

N>O5[2N;05 — ANOs + O]

in gas phase at 318 K are given below:

" (##KAL KLC ISC_CHE XIl_CO4 SLV 026 QO1.png" width="80%">

Find the half-life period for the reaction

o View Text Solution

26.The experimental data for decomposition of

N2O5[2N2O5 — 4N02 + 02]


https://dl.doubtnut.com/l/_M78Iwv4bVtOY
https://dl.doubtnut.com/l/_Gp7FdRd9pv9e
https://dl.doubtnut.com/l/_m6lcZfdvTnvr

in gas phase at 318 K are given below:
(##KALg LC1SCcHEXII045LVys7 — QO01. png width=80 % > Drawc

[N20O5]'and t.

o View Text Solution

27.The experimental data for decomposition of

N>O5[2N;05 — 4ANOs + O]

in gas phase at 318 K are given below:

" (##KAL_KLC ISC_CHE XIl_CO4 SLV 028 QO01.png" width="80%">

What is rate law?

o View Text Solution

28.The experimental data for decomposition of

N>O5[2N;05 — 4ANOs + O]

in gas phase at 318 K are given below:

" (##KAL_KLC ISC_CHE XIl_CO4 SLV 029 QO01.png" width="80%">

Calculate the rate constant.


https://dl.doubtnut.com/l/_m6lcZfdvTnvr
https://dl.doubtnut.com/l/_VMneYUKGorC0
https://dl.doubtnut.com/l/_dAm8F6pKE0PR

° View Text Solution

29.The experimental data for decomposition of

N5O5[2N505 — ANO; + O]

in gas phase at 318 K are given below:

' (##KAL KLC ISC_CHE XIl_CO4 SLV 030 QO1png" width="80%">

Calculate the half life period fromk and compare with (b).

° View Text Solution

30. 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:

AM 0.20 0.20 0.40
BM 0.30 0.10 0.05
rdMs™l 507 % 10°F 507 x 107° 7.6 x 10°%

What is the order of reaction with respect to Aand B ?

° Watch Video Solution



https://dl.doubtnut.com/l/_dAm8F6pKE0PR
https://dl.doubtnut.com/l/_DQOjniFjUJTg
https://dl.doubtnut.com/l/_qjX0dsQNsW6X
https://dl.doubtnut.com/l/_RMuBDjMXfAi5

31. The following rate data were obtained at 303 K for the following

reaction :

2A+ B - C+ D

Experiment | [AJmol | [Blmol | Initial rate of
| by L formation of D
1 0.1 0.1 6.0 10~ mol L~ min~
(| 0.3 0.2 7.2 1072 mol L~ min~
m 0.3 0.4 2,88 10" mol L~ min~
\% 0.4 0.1 2.4 x 1072 mol L~ min~

What is the rate law? What is the order with respect to each reactant and

the overall order? What are the units of rate constant?

° Watch Video Solution

32.The following results were obtained in the decomposition of N2Os in
CCly at 315 K:

F { secomds | 1 2w | BOMd 240M) ]
ximl.) 11.4 15,51 I K. TR

where x denotes the volume of oxygen evolved in seconds. Show that

reaction is of first order and also calculate the rate constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_RMuBDjMXfAi5
https://dl.doubtnut.com/l/_dEZgEOqE73Kb

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

results were obtained:

is 0 30 6l 90
[Ester}™M  0.55 0.31 0.17 h.085

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

seconds.

° Watch Video Solution

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

results were obtained:

ts 0 30 60 90
[EsterM  0.55 0.31 0.17  0.085

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

° Watch Video Solution



https://dl.doubtnut.com/l/_lLUHzLhjnDiG
https://dl.doubtnut.com/l/_20n4oLBhHRcT

35. From the following data for the decomposition of azoisopropane at
543 K into hexane and nitrogen, calculate the average value of rate

constant and also show that it is a first order reaction.

I iwec) : [/ Kol T
PimmHg : 3500 e &l

o Watch Video Solution

36. The decomposition of H»O, is a first order reaction. When 5 mL
portions of H2O3 are titrated with KMnQy4 solution at the start of the
reaction and 5 minutes later, the volumes of KMnO4 solution required are
370 mL and 29.5 mL respectively. Calculate the rate constant of the

reaction.

o Watch Video Solution

37. From the following data, show that the decomposition of hydrogen

peroxide is a reaction of the first order


https://dl.doubtnut.com/l/_9AZ31v3SI13q
https://dl.doubtnut.com/l/_zhAxoKXwzf8B
https://dl.doubtnut.com/l/_vJUyLk5Z2D2a

(##KALgLC;SCoHExII-045LVy3s — QOL. png width=80% > where:

KMnO 4 solution required for titrating the same volume of the reaction

mixture.

o View Text Solution

38. The half-life of a chemical reaction at a particular concentration is 50

minutes. When the concentration is doubled, the half-life become 100

minutes. Find out the order of the reaction.

o Watch Video Solution

39. The half-life period for the thermal decomposition of phosphine at

three different pressures are given below:

Pressure in mm. Hg 707 79 3.5
Half-life period in seconds 84 84 83

Find the order of the reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_vJUyLk5Z2D2a
https://dl.doubtnut.com/l/_xzspILDbjTFV
https://dl.doubtnut.com/l/_L2zjQQcjXbzJ
https://dl.doubtnut.com/l/_5O0LZUbbDnXi

40.In the thermal decomposition of a gaseous substance, the time taken
for the decomposition of half of the reactants was 105 minutes when the
initial pressure was 750 mm and 950 minutes when the initial pressure

was 250 mm. Find the order of reaction.

o Watch Video Solution

41. For the reaction
NOy(g) +CO(g) — COs(g) + NO(g)
the experimentally determined rate expression below 400 K is: rate

= k[NO2]2. What mechanism can be proposed for the above reaction ?

o Watch Video Solution

42. Nitric oxide reacts with oxygen to produce nitrogen dioxide.
2NO(g) + O5(g) — 2NO4(g)

What is the predicted rate law and order if the mechanism is:


https://dl.doubtnut.com/l/_5O0LZUbbDnXi
https://dl.doubtnut.com/l/_fLF8ZRr16HNm
https://dl.doubtnut.com/l/_SIM4dkLEf1RG

K
(i) NO 4+ Oy <= NOs ( fast)

K

° Watch Video Solution

43. Suggest a mechanism for the decomposition of ozone, O3 into Os.

° Watch Video Solution

44. Explain the mechanism of the photochemical reaction occurring

between hydrogen and chlorine gas.

° Watch Video Solution

45. For a decomposition reaction, the values of rate constant k at two
different temperatures are given below:
K, = 2.15 x 10 8 Lmol ~'s lat650K

K, = 2.39 x 10~ "Lmols ~ 'at700K


https://dl.doubtnut.com/l/_SIM4dkLEf1RG
https://dl.doubtnut.com/l/_vowkQTzlFyoS
https://dl.doubtnut.com/l/_OqNhufU9o3Dm
https://dl.doubtnut.com/l/_S6XJFZn8dWDq

Calculate the value of activation energy for this reaction. (R =

8.314JK ~'mol 1)

o Watch Video Solution

46. The decomposition of phosphine 4PHj3(g) — P4(g) + 6H5(g) has
the rate law, Rate = k[P Hj|
—4g-1

The rate constant is6.0 x 10 at 300 K and activation energy is

3.05 x 10°Jmol ! . What is the value of rate constant at 310 K? [R =

8.314JK ~‘mol ]

o Watch Video Solution

47.In general, it is observed that the rate of a chemical reaction doubles
with every 10° rise in temperature. If this generalisation holds for a
reaction in the temperature range 298 K to 308 K, what would be the

value of activation energy for this reaction ? (R = 8.314JK ~‘mol !)

o Watch Video Solution



https://dl.doubtnut.com/l/_S6XJFZn8dWDq
https://dl.doubtnut.com/l/_lZ9t3eoLbMxv
https://dl.doubtnut.com/l/_l815CiIKn47z

1
48.The slope of the line in the graph of logk (k = rate constant) versus T

for a reaction is - 5841 K. Calculate the energy of activation for this

reaction. [R = 8.314JK ~'mol ]

o Watch Video Solution

49, The activation energy of a reaction is 75.2 k] mol ~ ! in the absence of
a catalyst and 5014 k] mol ! with a catalyst. How many times will the
rate of reaction grow in the presence of the catalyst if the reaction

proceeds at 25°C'? [R = 8.314JK ~ ! mole' ]

o Watch Video Solution

50. The rate constant for the decomposition of N205 at various

temperatures is given below:
<##KALKLCISCCHEXIICMSLVOM _ Q01. png width=80% > Draw

30"@ Cand 50"@' C.



https://dl.doubtnut.com/l/_l815CiIKn47z
https://dl.doubtnut.com/l/_lxDQAkoGsYd0
https://dl.doubtnut.com/l/_e3ByGqTR3HcP
https://dl.doubtnut.com/l/_DvUDya8LcjrY

| ° View Text Solution

51. Rate constant 'k' of a reaction varies with temperature 'T' according to

the equation:

E, (1
log, K — log A — ——a__( —
& BT 5303R (T)

where E, is the activation energy. When a graph is plotted for logk vs
(/T )astraightl € ewithaslopeof — 4250Kisobta € ed. Calcate‘E a

'f or thereaction. (R = 8.314JK"(-1) mol”(-1)))

o View Text Solution

52. Consider the reaction,

aA + bB — cD.

if 4M of A are allowed to react with 2 Mof B and concentration of A after
4 seconds is 3 M, calculate the rate of reaction. Mention it in terms of A

as well as D.

o Watch Video Solution



https://dl.doubtnut.com/l/_DvUDya8LcjrY
https://dl.doubtnut.com/l/_qBHCeWkresfm
https://dl.doubtnut.com/l/_KWLcVfkRCam6

53. Ammonia and oxygen react at high temperature as :

4NH;(g) + 502(g) — 4NO(g) + 6H,0(g)

In an experiment, rate of formation of NO is 2.4 x 107> mol L™ s~ .
Calculate

rate of disappearance of ammonia

o Watch Video Solution

54. Ammonia and oxygen react at high temperature as :

4NHs(g) +502(g) — 4NO(g) + 6H0(g)

In an experiment, rate of formation of NO is 2.4 x 107> mol L™ s~ .
Calculate

rate of formation of water.

o Watch Video Solution

55.1n a reaction, 24 — Products, the concentration of A decreases from

0.5 mol L™ ! to 0.4 mol L™! in 10 minutes. Calculate the rate during this


https://dl.doubtnut.com/l/_JfU4Lw7mBxah
https://dl.doubtnut.com/l/_GT87nSRBYrPS
https://dl.doubtnut.com/l/_pvvC4Yl33gQ7

interval?

° Watch Video Solution

56. The reaction A+ 3B — 2C obeys the rate equation Rate
= K[4]' B2

What is the order of the reaction ?

° Watch Video Solution

57.The reaction A + B — C has zero order. Write rate equation.

° Watch Video Solution

58. A reaction is of second order with respect to a reactant. How will the
rate of reaction be affected if the concentration of this reactant is

doubled

° Watch Video Solution



https://dl.doubtnut.com/l/_pvvC4Yl33gQ7
https://dl.doubtnut.com/l/_F2v0UsWnLCN5
https://dl.doubtnut.com/l/_B8sHlVJQxjSH
https://dl.doubtnut.com/l/_8qa8VZbq1W2n

59. A reaction is of second order with respect to a reactant. How will the
rate of reaction be affected if the concentration of this reactant is

reduced to half?

o Watch Video Solution

60. For the reaction 24 + B — A,B, the rate = k[A][B]* with
k= 2.0 x 10" %M ~25! . Calculate the initial rate of the reaction when
[A] = 0aM, [B] = 0.2 M. If the rate of reverse reaction is negligible then

calculate the rate of reaction after [A] is reduced to 0.06 M.

o Watch Video Solution

61. The rate of the reaction
2N2O5 — 4N02 + 02

can be written in three ways:
—d[N>05]

— K[V,
dt k[ N205)


https://dl.doubtnut.com/l/_8qa8VZbq1W2n
https://dl.doubtnut.com/l/_TfbYNrCeVPCz
https://dl.doubtnut.com/l/_u9T6Q4960hcC
https://dl.doubtnut.com/l/_lpj65zXhvFmD

— k'[N
dt [N205]
d[O,]
— k'[N
dt [N205]

The relationship between k and k' and between k and k" are-

° Watch Video Solution

62. Time required to decompose SO2Cl> to half of its initial amount is 60

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

constant of the reaction.

° Watch Video Solution

63. A first order reaction has a rate constant of 1.15 x 10 3s ! How long

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

o Watch Video Solution



https://dl.doubtnut.com/l/_lpj65zXhvFmD
https://dl.doubtnut.com/l/_vNGsr0NcAur9
https://dl.doubtnut.com/l/_WYBuPfFDwVDs

64. The decomposition of a compound is found to follow a first order rate
law. If it takes 15 minutes for 20 per cent of original material to react,
calculate.

the rate constant

o Watch Video Solution

65. The decomposition of a compound is found to follow a first order rate
law. If it takes 15 minutes for 20 per cent of original material to react,
calculate.

the time at which 10% of the original material remains unreacted.

o Watch Video Solution

66. The thermal decomposition of HCO,H is a first order reaction with a
rate constant of 2.4 x 10 35! at a certain temperature. Calculate how
long will it take for three-fourth of initial quantity of HCOyH to

decompose. (log 0.25 =-0.6021)


https://dl.doubtnut.com/l/_vgQgwIfZDLGN
https://dl.doubtnut.com/l/_BEuv1JglYojc
https://dl.doubtnut.com/l/_T2uXSTYvP0PF

o Watch Video Solution

67. The decomposition of phosphine, PHj3 proceeds according to the
following equation:

4PH;(g) — Pu(g) + 6Ha(g)

It is found that the reaction follows the following rate equation:

Rate = k[PHj]

The half-life of PH3 is 37.9s at 120° C.

How much time is required for 3/4th of PH3 to decompose?

o Watch Video Solution

68. The decomposition of phosphine, PH3 proceeds according to the
following equation:

4PH;(g) — Pu(g) + 6Ha(g)

It is found that the reaction follows the following rate equation:

Rate = k[PHj|

The half-life of PHj is 37.9s at 120° C.


https://dl.doubtnut.com/l/_T2uXSTYvP0PF
https://dl.doubtnut.com/l/_mWIOpA2MyJoR
https://dl.doubtnut.com/l/_jkyeDg7AfYRd

What fraction of the original sample of PHj3 remains behind after 1

minute?

° Watch Video Solution

69. A reactant has a half-life of 10 minutes.

Calculate the rate constant for the first order reaction.

° Watch Video Solution

70. A reactant has a half-life of 10 minutes.

What fraction of the reactant will be left after an hour of the reaction has

occurred ?

° Watch Video Solution

71. Rate constant k for first order reaction has been found to be

2.54 x 10 3s L. Calculate its three-fourth life.



https://dl.doubtnut.com/l/_jkyeDg7AfYRd
https://dl.doubtnut.com/l/_zh9h0E0LnMYl
https://dl.doubtnut.com/l/_fcYVij25ch33
https://dl.doubtnut.com/l/_cWggeKtprSUW

| ° Watch Video Solution

72. A first order gas reaction
ABs(g) = 24(g) +2B(y)
at the temperature 400° C' has the rate constant k = 2.0 x 10~ *s 1.

What percentage of A, B, is decomposed on heating for 900 seconds?

° Watch Video Solution

73. A first order reaction takes 40 minutes for 30% decomposition.

Calculate t1/2 for this reaction (Given log 1.428 = 0.1548)

° Watch Video Solution

74.For a first order reaction show that time required for 99% completion

is twise the time required for the complation of 90% of reaction .

° Watch Video Solution



https://dl.doubtnut.com/l/_cWggeKtprSUW
https://dl.doubtnut.com/l/_K9mhmWm97Fdi
https://dl.doubtnut.com/l/_jkelUGxGWzeO
https://dl.doubtnut.com/l/_tK6AnfOZ1Mg2

75. The following data were obtained during the first order thermal
decomposition of SO,Cl, at a constant volume :

S50,Cl5(g) — SO(g) + Cly ()

Experiment Time/s Total pressure/atm
1 0 04
2 100 0.7

Calculate the rate constant

(given : log 4 = 0.6021, log2 = 0.3010)

o Watch Video Solution

76. The experimental data for decomposition of

NyO5[2N;05 — ANOs + O]

in gas phase at 318 K are given below:

(##KALg LCSCcHEXII045LVyos _ Q01. png width=80 % > Plot

[N 2 O 5] against

o View Text Solution



https://dl.doubtnut.com/l/_nMz1VvvcvDKv
https://dl.doubtnut.com/l/_3Hl6vDffIBHE
https://dl.doubtnut.com/l/_cnyjHiVPStxs

77.The experimental data for decomposition of

NyO5[2N;05 — ANOs + O]

in gas phase at 318 K are given below:

' (##KAL_KLC_ISC_CHE_XII_CO4 SLV_ 026 QO1.png" width="80%">

Find the half-life period for the reaction

o View Text Solution

78. The experimental data for decomposition of

NyO5[2N;05 — ANOs + O]

in gas phase at 318 K are given below:

(##KALg LCSCocHEXII045LVyor — Q01. png width=80% > Drawc

[N20O 5'and t.

o View Text Solution

79. The experimental data for decomposition of

N205[2N205 — 4N02 + 02]


https://dl.doubtnut.com/l/_cnyjHiVPStxs
https://dl.doubtnut.com/l/_q9Nb3qv7Dp5g
https://dl.doubtnut.com/l/_L5nupny3SvmQ

in gas phase at 318 K are given below:
" (##KAL KLC ISC_CHE XII_CO4 SLV 028 QO01png" width="80%">

What is rate law?

o View Text Solution

80. The experimental data for decomposition of

Ny;O5[2N5,05 — 4NO; + O]

in gas phase at 318 K are given below:

" (##KAL_KLC ISC_CHE XIl_CO4 SLV 029 QO01.png" width="80%">

Calculate the rate constant.

o View Text Solution

81. The experimental data for decomposition of

N>O5[2N;05 — 4ANOs + O]

in gas phase at 318 K are given below:

" (##KAL_KLC ISC_CHE XIl_CO4 SLV_ 030 QO1.png" width="80%">

Calculate the half life period fromk and compare with (b).


https://dl.doubtnut.com/l/_L5nupny3SvmQ
https://dl.doubtnut.com/l/_kuEydF6O4rdn
https://dl.doubtnut.com/l/_TzOx1MOgx1s8

° View Text Solution

82. 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:

AM 0.20 0.20 0.40
B/M 0.30 0.10 0.05
rgMs™' 507 x 10°% 507 x 107° 76 x 107F

What is the order of reaction with respect to Aand B ?

° Watch Video Solution

83. The following rate data were obtained at 303 K for the following

reaction :

2A+ B - C+ D

Experiment | [A]lmol | [Blmol | Initial rate of
Lr L- formation of D
1 0.1 0.1 6.0 10 mol L~ min~
(| 0.3 0.2 7.2x107% mol L~ min~
m 0.3 0.4 2,88 10" mol L~ min~
\% 0.4 0.1 2.4 x 1072 mol L~ min~



https://dl.doubtnut.com/l/_TzOx1MOgx1s8
https://dl.doubtnut.com/l/_wAtIwB2nmKjV
https://dl.doubtnut.com/l/_aaS1ZWxkURaV

What is the rate law? What is the order with respect to each reactant and

the overall order? What are the units of rate constant?

o Watch Video Solution

84. The following results were obtained in the decomposition of N5Os in

CCly at 315 K:

F | secomds | 1 2w | Ko 240 -
ximl.) 1.4 15.51 I K. MTE

where x denotes the volume of oxygen evolved in seconds. Show that

reaction is of first order and also calculate the rate constant.

° Watch Video Solution

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

results were obtained:

ifs 0 3o 6l 90
[Ester}™M  0.55 0.31 0.17 h.085


https://dl.doubtnut.com/l/_aaS1ZWxkURaV
https://dl.doubtnut.com/l/_6Kb0eXTWgsSM
https://dl.doubtnut.com/l/_eNiPKFhkvQbk

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

seconds.

° Watch Video Solution

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

results were obtained:

ts 0 30 60 90
[EsterM  0.55 0.31 0.17  0.085

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

° Watch Video Solution

87. From the following data for the decomposition of azoisopropane at
543 K into hexane and nitrogen, calculate the average value of rate

constant and also show that it is a first order reaction.

I (s : (1] Lo ™
PimmHg : 1500 LE W &3

| ° Watch Video Solution


https://dl.doubtnut.com/l/_eNiPKFhkvQbk
https://dl.doubtnut.com/l/_k6Fn8zkOZ266
https://dl.doubtnut.com/l/_OpsZyUlvtpBz

88. The decomposition of H»O, is a first order reaction. When 5 mL
portions of H2O3 are titrated with KMnQ4 solution at the start of the
reaction and 5 minutes later, the volumes of KMnO4 solution required are
37.0 mL and 29.5 mL respectively. Calculate the rate constant of the

reaction.

o Watch Video Solution

89. From the following data, show that the decomposition of hydrogen
peroxide is a reaction of the first order

(##KALg LC1SCcHExIIc045LVyss _ Q01. png width=80% > where:
KMnO 4 solution required for titrating the same volume of the reaction

mixture.

o View Text Solution



https://dl.doubtnut.com/l/_OpsZyUlvtpBz
https://dl.doubtnut.com/l/_ERIEYzqlSH5A
https://dl.doubtnut.com/l/_9CwSk4ZufUYi

90. The half-life of a chemical reaction at a particular concentration is 50
minutes. When the concentration is doubled, the half-life become 100

minutes. Find out the order of the reaction.

o Watch Video Solution

91. The half-life period for the thermal decomposition of phosphine at

three different pressures are given below:

Pressure in mm. Hg 707 79 3.5
Half-life period in seconds 84 84 83

Find the order of the reaction.

o Watch Video Solution

92.In the thermal decomposition of a gaseous substance, the time taken
for the decomposition of half of the reactants was 105 minutes when the
initial pressure was 750 mm and 950 minutes when the initial pressure

was 250 mm. Find the order of reaction.

r-ye l


https://dl.doubtnut.com/l/_mZYAEv2zXIYT
https://dl.doubtnut.com/l/_vhJN1W6xL7E5
https://dl.doubtnut.com/l/_1zF8oLRNyPwb

L T vvaldnl vidco o01ution J

93. For the reaction
NOy(g) + CO(g) — COs(g) + NO(g)
the experimentally determined rate expression below 400 K is: rate

= k[N02]2. What mechanism can be proposed for the above reaction ?

o Watch Video Solution

94. Nitric oxide reacts with oxygen to produce nitrogen dioxide.
2NO(g) + O1(g) = 2NOx(9)

What is the predicted rate law and order if the mechanism is:
(i) NO + O, é NOs (fast)

K,
(it) NO3 + NO <= NO; + NO; ( slow)

o Watch Video Solution

95. Suggest a mechanism for the decomposition of ozone, O3 into Os.



https://dl.doubtnut.com/l/_1zF8oLRNyPwb
https://dl.doubtnut.com/l/_NfQXVuYxaJbe
https://dl.doubtnut.com/l/_UeqdVqK7pqdp
https://dl.doubtnut.com/l/_1ItqgV6GgA0n

l ) Watch Video Solution J

96. Explain the mechanism of the photochemical reaction occurring

between hydrogen and chlorine gas.

o Watch Video Solution

97. For a decomposition reaction, the values of rate constant k at two
different temperatures are given below:

K, = 2.15 x 10 8Lmol s lat650K

K, = 2.39 x 10~ " Lmols ~'at700K

Calculate the value of activation energy for this reaction. (R =

8.314JK ~'mol 1)

o Watch Video Solution

98. The decomposition of phosphine 4PH3(g9) — Py(g) + 6H>(g) has

the rate law, Rate = k[P Hj|


https://dl.doubtnut.com/l/_1ItqgV6GgA0n
https://dl.doubtnut.com/l/_2FfUtWY6AlIx
https://dl.doubtnut.com/l/_UyqTsFiSkpdy
https://dl.doubtnut.com/l/_t7lW68A6jkcW

The rate constant is6.0 x 10 4s~!

at 300 K and activation energy is
3.05 x 10°Jmol ! . What is the value of rate constant at 310 K? [R =

8.314JK ~‘mol ]

o Watch Video Solution

99.1n general, it is observed that the rate of a chemical reaction doubles
with every 10° rise in temperature. If this generalisation holds for a
reaction in the temperature range 298 K to 308 K, what would be the

value of activation energy for this reaction ? (R = 8.314JK ~‘mol !)

o Watch Video Solution

100. The slope of the line in the graph of logk (k = rate constant) versus

1
T for a reaction is - 5841 K. Calculate the energy of activation for this

reaction. [R = 8.314JK ~'mol ]

o Watch Video Solution



https://dl.doubtnut.com/l/_t7lW68A6jkcW
https://dl.doubtnut.com/l/_cyUDq2TVdAsb
https://dl.doubtnut.com/l/_zoVwrI8aYNv0
https://dl.doubtnut.com/l/_KnnqIXgCljkD

101. The activation energy of a reaction is 75.2 k) mol ~ ! in the absence of
a catalyst and 5014 k] mol ! with a catalyst. How many times will the
rate of reaction grow in the presence of the catalyst if the reaction

proceeds at 25°C'? [R = 8.314JK ~ ' mole' ]

o Watch Video Solution

102. The rate constant for the decomposition of N205 at various
temperatures is given below:
<##KALKLCISCCHEXIICMSLVOM _ QO01. png width=80% > Draw

30"@ Cand 50"@' C.

o View Text Solution

103. Rate constant 'k' of a reaction varies with temperature 'T' according

to the equation:

logK —logA — B — —Fa_ (1
082 = 108 © = 9303R\T

where E, is the activation energy. When a graph is plotted for log


https://dl.doubtnut.com/l/_KnnqIXgCljkD
https://dl.doubtnut.com/l/_5DOJkr7fmNlD
https://dl.doubtnut.com/l/_S0IK7TsGYST3

1
, k:vsf a straight line with a slope of - 4250 K is obtained. Calculate ‘E,'

for the reaction. (R=8314 JK ~‘mol 1)

o Watch Video Solution

104. Consider the reaction,

aA + bB — c¢D.

if 4M of A are allowed to react with 2 Mof B and concentration of A after
4 seconds is 3 M, calculate the rate of reaction. Mention it in terms of A

as well as D.

o Watch Video Solution

105. Ammonia and oxygen react at high temperature as :

4NH;(g) +502(g) — 4NO(g) + 6H,0(g)

In an experiment, rate of formation of NO is 2.4 x 1073 mol L™ s~ .
Calculate

rate of disappearance of ammonia

. l


https://dl.doubtnut.com/l/_S0IK7TsGYST3
https://dl.doubtnut.com/l/_wY2gOmS27IwC
https://dl.doubtnut.com/l/_N5lTVKxCc6FS

| ¥ Vvvatch video sSolution J

106. Ammonia and oxygen react at high temperature as :

4NH;(g) +50:(g9) — 4NO(g) + 6H>0(g)

In an experiment, rate of formation of NO is 2.4 x 1073 mol L™ s~ .
Calculate

rate of formation of water.

° Watch Video Solution

107.1n a reaction, 24 — Products, the concentration of A decreases from
0.5 mol L™ ! to 0.4 mol L~ in 10 minutes. Calculate the rate during this

interval?

° Watch Video Solution

108. The reaction A + 3B — 2C obeys the rate equation Rate

= KlA] (B


https://dl.doubtnut.com/l/_N5lTVKxCc6FS
https://dl.doubtnut.com/l/_xfTgAzCw3ftE
https://dl.doubtnut.com/l/_0ko2va0jF1rs
https://dl.doubtnut.com/l/_qTMPJPRXCqzC

What is the order of the reaction ?

° Watch Video Solution

109. The reaction A + B — C' has zero order. Write rate equation.

° Watch Video Solution

110. A reaction is of second order with respect to a reactant. How will the
rate of reaction be affected if the concentration of this reactant is

doubled

° Watch Video Solution

111. A reaction is of second order with respect to a reactant. How will the
rate of reaction be affected if the concentration of this reactant is

reduced to half?

° Watch Video Solution



https://dl.doubtnut.com/l/_qTMPJPRXCqzC
https://dl.doubtnut.com/l/_hBL7EnWbO9uE
https://dl.doubtnut.com/l/_Kw57IqqEajRm
https://dl.doubtnut.com/l/_ZF6Pyr1aauyZ

112. For the reaction 24 + B — A,B, the rate = k[A][B]* with
k= 2.0 x 10" %M ~25! . Calculate the initial rate of the reaction when
[A] = 0aM, [B] = 0.2 M. If the rate of reverse reaction is negligible then

calculate the rate of reaction after [A] is reduced to 0.06 M.

o Watch Video Solution

113. Time required to decompose SO,Cl, to 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

114. A first order reaction has a rate constant of 1.15 x 10 35~ ! How

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

o Watch Video Solution



https://dl.doubtnut.com/l/_ZF6Pyr1aauyZ
https://dl.doubtnut.com/l/_13K2xs3QTC0j
https://dl.doubtnut.com/l/_bGGNrgUEiVhb
https://dl.doubtnut.com/l/_WutW1RBNiHIq

115. The decomposition of a compound is found to follow a first order
rate law. If it takes 15 minutes for 20 per cent of original material to react,
calculate.

the rate constant

o Watch Video Solution

116. The decomposition of a compound is found to follow a first order
rate law. If it takes 15 minutes for 20 per cent of original material to react,
calculate.

the time at which 10% of the original material remains unreacted.

o Watch Video Solution

117. The thermal decomposition of HC' O, H is a first order reaction with a
rate constant of 2.4 x 10 35! at a certain temperature. Calculate how
long will it take for three-fourth of initial quantity of HCOyH to

decompose. (log 0.25 =-0.6021)


https://dl.doubtnut.com/l/_PbT4sN9q3Tub
https://dl.doubtnut.com/l/_MkT17FV8QGqZ
https://dl.doubtnut.com/l/_CtnEBEVA1tzX

o Watch Video Solution

118. The decomposition of phosphine, PHj3 proceeds according to the
following equation:

4PH;(g) — Pu(g) + 6Ha(g)

It is found that the reaction follows the following rate equation:

Rate = k[PHj]

The half-life of PHj is 37.9s at 120° C.

How much time is required for 3/4th of PH3 to decompose?

o Watch Video Solution

119. The decomposition of phosphine, PHj3 proceeds according to the
following equation:

4PH;(g) — Pu(g) + 6Ha(g)

It is found that the reaction follows the following rate equation:

Rate = k[PHj]

The half-life of PHj is 37.9s at 120° C.


https://dl.doubtnut.com/l/_CtnEBEVA1tzX
https://dl.doubtnut.com/l/_w981O6hNJNmt
https://dl.doubtnut.com/l/_sGvFPELT0kXr

What fraction of the original sample of PHj3 remains behind after 1

minute?

° Watch Video Solution

120. A reactant has a half-life of 10 minutes.

Calculate the rate constant for the first order reaction.

° Watch Video Solution

121. A reactant has a half-life of 10 minutes.

What fraction of the reactant will be left after an hour of the reaction has

occurred ?

° Watch Video Solution

122. Rate constant k for first order reaction has been found to be

2.54 x 10 3s L. Calculate its three-fourth life.



https://dl.doubtnut.com/l/_sGvFPELT0kXr
https://dl.doubtnut.com/l/_0T67sx9MT0uY
https://dl.doubtnut.com/l/_cDs6LUtIS5yd
https://dl.doubtnut.com/l/_BA2K0ThXOgyK

| ° Watch Video Solution

123. A first order gas reaction
ABs(g) = 24(g) +2B(y)
at the temperature 400° C' has the rate constant k = 2.0 x 10~ *s 1.

What percentage of A, B, is decomposed on heating for 900 seconds?

° Watch Video Solution

124. A first order reaction takes 40 minutes for 30% decomposition.

Calculate t1/2 for this reaction (Given log 1.428 = 0.1548)

° Watch Video Solution

125. For a first order reaction show that time required for 99% completion

is twise the time required for the complation of 90% of reaction .

° Watch Video Solution



https://dl.doubtnut.com/l/_BA2K0ThXOgyK
https://dl.doubtnut.com/l/_g6dKdzgm8MAL
https://dl.doubtnut.com/l/_Q8J73Gxz72JF
https://dl.doubtnut.com/l/_qTo5DZ3MptdZ

126. The following data were obtained during the first order thermal
decomposition of SO,Cl, at a constant volume :

S50,Cl5(g) — SO(g) + Cly ()

Experiment Time/s Total pressure/atm
1 0 04
2 100 0.7

Calculate the rate constant

(given : log 4 = 0.6021, log2 = 0.3010)

o Watch Video Solution

127. The experimental data for decomposition of

NyO5[2N;05 — ANOs + O]

in gas phase at 318 K are given below:

(##KALg LCSCcHEXII045LVyos _ Q01. png width=80 % > Plot

[N 2 O 5] against

o View Text Solution



https://dl.doubtnut.com/l/_i2xuvlS8zvX1
https://dl.doubtnut.com/l/_mBlZFYW3ETV3
https://dl.doubtnut.com/l/_aRCWHQhZ0NeV

128. The experimental data for decomposition of
NyO5[2N;05 — ANOs + O]

in gas phase at 318 K are given below:

' (##KAL_KLC_ISC_CHE_XII_CO4 SLV_ 026 QO1.png" width="80%">

Find the half-life period for the reaction

o View Text Solution

129. The experimental data for decomposition of

NyO5[2N;05 — ANOs + O]

in gas phase at 318 K are given below:

(##KALg LCSCocHEXII045LVyor — Q01. png width=80% > Drawc

[N20O 5'and t.

o View Text Solution

130. The experimental data for decomposition of

N205[2N205 — 4N02 + 02]


https://dl.doubtnut.com/l/_aRCWHQhZ0NeV
https://dl.doubtnut.com/l/_rx7SvniVe3kf
https://dl.doubtnut.com/l/_cmNG611Xvqcf

in gas phase at 318 K are given below:
" (##KAL KLC ISC_CHE XII_CO4 SLV 028 QO01png" width="80%">

What is rate law?

o View Text Solution

131. The experimental data for decomposition of

N>O5[2N;05 — 4ANOs + O]

in gas phase at 318 K are given below:

" (##KAL_KLC ISC_CHE XIl_CO4 SLV 029 QO01.png" width="80%">

Calculate the rate constant.

o View Text Solution

132. The experimental data for decomposition of

N>O5[2N;05 — 4ANOs + O]

in gas phase at 318 K are given below:

" (##KAL_KLC ISC_CHE XIl_CO4 SLV_ 030 QO1.png" width="80%">

Calculate the half life period fromk and compare with (b).


https://dl.doubtnut.com/l/_cmNG611Xvqcf
https://dl.doubtnut.com/l/_LdPDJNHTXMMn
https://dl.doubtnut.com/l/_FTUVELUrnjUq

° View Text Solution

133. 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:

AM 0.20 0.20 0.40

B/M 0.30 0.10 0.05
rgMs™' 507 x 10°% 507 x 107° 76 x 107F

What is the order of reaction with respect to Aand B ?

° Watch Video Solution

134. The following rate data were obtained at 303 K for the following

reaction :

2A+ B - C+ D

Experiment | [A]lmol | [Blmol | Initial rate of
Lr L- formation of D
1 0.1 0.1 6.0 10 mol L~ min~
(| 0.3 0.2 7.2x107% mol L~ min~
m 0.3 0.4 2,88 10" mol L~ min~
\% 0.4 0.1 2.4 x 1072 mol L~ min~



https://dl.doubtnut.com/l/_FTUVELUrnjUq
https://dl.doubtnut.com/l/_H6Apvw3IlCNl
https://dl.doubtnut.com/l/_ca3irIoFeHu9

What is the rate law? What is the order with respect to each reactant and

the overall order? What are the units of rate constant?

o Watch Video Solution

135. The following results were obtained in the decomposition of N,Oj in

CCly at 315 K:

F | secomds | 1 2w | Ko 240 -
ximl.) 1.4 15.51 I K. MTE

where x denotes the volume of oxygen evolved in seconds. Show that

reaction is of first order and also calculate the rate constant.

° Watch Video Solution

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

results were obtained:

ifs 0 3o 6l 90
[Ester}™M  0.55 0.31 0.17 h.085


https://dl.doubtnut.com/l/_ca3irIoFeHu9
https://dl.doubtnut.com/l/_rulO9utyKOg8
https://dl.doubtnut.com/l/_BhGltyCNvZ42

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

seconds.

° Watch Video Solution

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

results were obtained:

ts 0 30 60 90
[EsterM  0.55 0.31 0.17  0.085

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

° Watch Video Solution

138. From the following data for the decomposition of azoisopropane at
543 K into hexane and nitrogen, calculate the average value of rate

constant and also show that it is a first order reaction.

I (s : (1] Lo ™
PimmHg : 1500 LE W &3

| ° Watch Video Solution


https://dl.doubtnut.com/l/_BhGltyCNvZ42
https://dl.doubtnut.com/l/_mScLSWtmQEws
https://dl.doubtnut.com/l/_mjGgZke2EItk

139. The decomposition of H>O, is a first order reaction. When 5 mL
portions of H20O> are titrated with KMnQOy solution at the start of the
reaction and 5 minutes later, the volumes of KMnO4 solution required are
37.0 mL and 29.5 mL respectively. Calculate the rate constant of the

reaction.

o Watch Video Solution

140. From the following data, show that the decomposition of hydrogen
peroxide is a reaction of the first order
(##KALgLC1SCcHExIIc045LVyss _ Q01. png width=80% > where:
KMnO 4 solution required for titrating the same volume of the reaction

mixture.

o View Text Solution



https://dl.doubtnut.com/l/_mjGgZke2EItk
https://dl.doubtnut.com/l/_Kntxo7mab2kj
https://dl.doubtnut.com/l/_6XsB51QANjmH

141. The half-life of a chemical reaction at a particular concentration is 50
minutes. When the concentration is doubled, the half-life become 100

minutes. Find out the order of the reaction.

o Watch Video Solution

142. The half-life period for the thermal decomposition of phosphine at

three different pressures are given below:

Pressure in mm. Hg 707 79 3.5
Half-life period in seconds 84 84 83

Find the order of the reaction.

o Watch Video Solution

143. In the thermal decomposition of a gaseous substance, the time taken
for the decomposition of half of the reactants was 105 minutes when the
initial pressure was 750 mm and 950 minutes when the initial pressure

was 250 mm. Find the order of reaction.

e l


https://dl.doubtnut.com/l/_TTLtjKv67RV1
https://dl.doubtnut.com/l/_3ZXvx08p8XcF
https://dl.doubtnut.com/l/_6RVJcok9VQio
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144. For the reaction
NOy(g) + CO(g) — COs(g) + NO(g)
the experimentally determined rate expression below 400 K is: rate

= k[N02]2. What mechanism can be proposed for the above reaction ?

o Watch Video Solution

145. Nitric oxide reacts with oxygen to produce nitrogen dioxide.
2NO(g) + O1(g) = 2NOx(9)

What is the predicted rate law and order if the mechanism is:
({)NO + Oy <= NO ( fast)

K,
(it) NO3 + NO <= NO; + NO; ( slow)

o Watch Video Solution

146. Suggest a mechanism for the decomposition of ozone, O3 into O.



https://dl.doubtnut.com/l/_6RVJcok9VQio
https://dl.doubtnut.com/l/_R3bmlN1hLflq
https://dl.doubtnut.com/l/_QOuiOgCFAyId
https://dl.doubtnut.com/l/_FdzJZZmz9ekE

l ) Watch Video Solution J

147. Explain the mechanism of the photochemical reaction occurring

between hydrogen and chlorine gas.

o Watch Video Solution

148. For a decomposition reaction, the values of rate constant k at two
different temperatures are given below:

K, = 2.15 x 10 8Lmol s lat650K

K, = 2.39 x 10~ " Lmols ~'at700K

Calculate the value of activation energy for this reaction. (R =

8.314JK ~'mol 1)

o Watch Video Solution

149. The decomposition of phosphine 4PH3(g) — Py(g) + 6Hy(g) has

the rate law, Rate = k[P Hj)|


https://dl.doubtnut.com/l/_FdzJZZmz9ekE
https://dl.doubtnut.com/l/_LQY8cPM9UbCo
https://dl.doubtnut.com/l/_E9hX4gBUmHfn
https://dl.doubtnut.com/l/_RgcgT1QoP6Mx

The rate constant is6.0 x 10 *s~! at 300 K and activation energy is

3.05 x 10°Jmol ! . What is the value of rate constant at 310 K? [R =

8.314JK ~‘mol ]

o Watch Video Solution

150. In general, it is observed that the rate of a chemical reaction doubles
with every 10° rise in temperature. If this generalisation holds for a
reaction in the temperature range 298 K to 308 K, what would be the

value of activation energy for this reaction ? (R = 8.314JK ~‘mol })

o Watch Video Solution

151. The slope of the line in the graph of logk (k = rate constant) versus T

for a reaction is - 5841 K. Calculate the energy of activation for this

reaction. [R = 8.314JK ~'mol ]

o Watch Video Solution



https://dl.doubtnut.com/l/_RgcgT1QoP6Mx
https://dl.doubtnut.com/l/_nTn5e5AB1TJx
https://dl.doubtnut.com/l/_d6x5qLTdItWw
https://dl.doubtnut.com/l/_yfvHB6Y2v5AY

152. The activation energy of a reaction is 75.2 k) mol ~ ! in the absence of
a catalyst and 5014 k] mol ! with a catalyst. How many times will the
rate of reaction grow in the presence of the catalyst if the reaction

proceeds at 25°C'? [R = 8.314JK ~ ! mole' ]

o Watch Video Solution

153. The rate constant for the decomposition of N20O5 at various
temperatures is given below:
<##KALKLCISCCHEXIICMSLVOM _ Q01. png width=80% > Draw

30"@ Cand 50"@' C.

o View Text Solution

154. Rate constant k of a reaction varies with temperature according to

equation:
E, 1

2.303R" T
What is the activation energy for the reaction. When a graph is plotted

logk = constant —


https://dl.doubtnut.com/l/_yfvHB6Y2v5AY
https://dl.doubtnut.com/l/_VvtzovRqmHqO
https://dl.doubtnut.com/l/_041ci4GtQJlO

1
for log k versus T @ straight line with a slope-6670 K is obtained.

Calculate energy of activation for this reaction (R=8.314 JK ~‘mol ™ 1)

° Watch Video Solution

PROBLEM

1. From the data given below, calculate the average rate of the reaction :

C,HyCl + H,O — C4HyOH + HCl during different intervals of time.

iy i L1 1) I iy 150 i
(U HGC LY DLl 00905 OE20 0.0741  LDETI
s RITTT] EL Ty N

[CHC mal 17 00549 0043 0aio o017

° Watch Video Solution

2. When 50 mL of 2M solution of N2O5 was heated, 0.28 L of Oy at NTP
was formed after 30 minutes. Calculate the concentration of unreacted

N>Os at that time and also find the average rate of reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_041ci4GtQJlO
https://dl.doubtnut.com/l/_qnNlSp7giIK6
https://dl.doubtnut.com/l/_4hNKBegeaKj7

3. Consider the following reaction which proceeds in a closed vessel.

3X =-2Y+ 7

is found to be 0.075 mol

The rate of disappearance of X, —
AlZ]
At

Aly] and

L~ s~ calculate

° Watch Video Solution

4. Express the rate of following reactions

PCls — PCl3 + Cly

° Watch Video Solution

5. Express the rate of following reactions

2NOy; — 2NO + Oy

° Watch Video Solution



https://dl.doubtnut.com/l/_4hNKBegeaKj7
https://dl.doubtnut.com/l/_XfhmZClO6j1P
https://dl.doubtnut.com/l/_4yJsbVi16CQN
https://dl.doubtnut.com/l/_tC9aG5DSzHo2
https://dl.doubtnut.com/l/_B5TnvxHLCiKt

6. Express the rate of following reactions.

Hy + 1, < 2HI

° Watch Video Solution

7. Express the rate of following reactions.

N> + 3Hy < 2N Hs

° Watch Video Solution

8. Identify the reaction order from each of the following rate constants
(i)k =3 x10"°s"

(i)k = 9 x 10 *mol " litre s~

(ii3)k = 6 x 10~ 2 litre mol ~ s~

(iv)k = 2.3 x 10 5Lmol ~'s !

(v)k = 3 x 10 *molL " 's~!

° Watch Video Solution



https://dl.doubtnut.com/l/_B5TnvxHLCiKt
https://dl.doubtnut.com/l/_LE6U1WHJLWlE
https://dl.doubtnut.com/l/_ZCpdKCbZ7rhJ

9. Nitrogen dioxide (NOz) reacts with fluorine (Fz) to yield nitryl
fluoride (NO2F).

2NO>(g) + Fa(g) — 2NO2F (g)

Write the rate of reaction in terms of

rate of formation of NOs F'

o Watch Video Solution

10. Nitrogen dioxide (NOz) reacts with fluorine (F3) to yield nitryl
fluoride (NO2 F).

2NOs(g) + Fa(g) — 2NO2F(g)

Write the rate of reaction in terms of

rate of disappearance of NO»

o Watch Video Solution

11. Nitrogen dioxide (NO3) reacts with fluorine (F:) to yield nitryl

fluoride (NO2F).



https://dl.doubtnut.com/l/_zgcmB2iAc0wo
https://dl.doubtnut.com/l/_6BIgVUPhKhrR
https://dl.doubtnut.com/l/_al9R1LHDIDSR

2NO;(g) + Fa(g) — 2NO,F(g)
Write the rate of reaction in terms of

rate of disappearance of F,

° Watch Video Solution

12. For the reaction, X +Y — Z, the rate is given as k[X]'/3[Y]".

Calculate the order of the reaction.

° Watch Video Solution

13. Carbonyl chloride gas decomposes to give carbon monoxide gas and
chlorine gas

COCly(g) — CO(g) + Cly(g)

It follows the rate law: rate. = K[COCI2]1/3 Calculate the units of its

rate constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_al9R1LHDIDSR
https://dl.doubtnut.com/l/_wVP5rhYzq12Q
https://dl.doubtnut.com/l/_VRcvxQWgRedL
https://dl.doubtnut.com/l/_hc2eFSWV6WLs

1
14. The reaction N,O5 — 2NO, + 502 is of first order in N,O:s. Its rate

constant is 6.2 x 10 %s ™. If in the beginning, [N,O5] is 15 mol L™ ,

calculate the rate of reaction in the beginning.

o Watch Video Solution

15. Consider the following first order reaction.

I~ (aq)
2H,0,(aq) —— 2H,0(1) + Os(g)

If the rate constant of the reaction is 1.01 x 102 min

What concentration of H>0, would give rate

1.12 x 10 2molL ™~ min ?

of

o Watch Video Solution

16. Consider the following first order reaction.

I~ (aq)
2H,05(aq) —— 2H,0(1) + O5(g)

If the rate constant of the reaction is 1.01 x 10~ 2 min

Calculate rate of reaction when [H505] = 0.5molL ~



https://dl.doubtnut.com/l/_hc2eFSWV6WLs
https://dl.doubtnut.com/l/_R55JK0Cd0rPS
https://dl.doubtnut.com/l/_hIbT2bG0iRR5

I o Watch Video Solution

17. For the reaction 2X+Y+Z — X,Y Z, the rate equation is : Rate
= k[X][Y]? with k = 3.0 x 10 5mol “2L%s~ If[X]=01 mol L~ [Y]=0.2
mol L-and [Z]=0.7 molL ~, determine

the initial rate of reaction.

o Watch Video Solution

18. For the reaction 2X+Y+Z — X,Y Z, the rate equation is : Rate
= k[X][Y]? with k = 3.0 x 10 5mol “2L%s~ If[X]=01 mol L~ [Y]=0.2
mol L-and [Z]=0.7 molL ~, determine

the rate after 0.02 mole of X has been reacted.

o Watch Video Solution

19. A substance decomposes following first order kinetics. If the half-life of

the reaction is 35 minutes, what is the rate constant of reaction ?


https://dl.doubtnut.com/l/_hIbT2bG0iRR5
https://dl.doubtnut.com/l/_5NAxQ8BtkxfF
https://dl.doubtnut.com/l/_X6MQdBWJJxa6
https://dl.doubtnut.com/l/_ws5kiS1O7g7T

° Watch Video Solution

20. The rate constant of a first order reaction is 2.31 x 1025~ L. What
will be the time required for the initial concentration, 0.IM, of the

reactant to be reduced to 0.05 M?

° Watch Video Solution

21. The half-life period of a first order reaction is 60 minutes. What

percentage of the reactant will be left behind after 120 minutes ?

° Watch Video Solution

22. A first order reaction is 15% complete in 20 minutes. In what time will
p

the reaction 60% complete ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ws5kiS1O7g7T
https://dl.doubtnut.com/l/_0Q48AONRHVMv
https://dl.doubtnut.com/l/_PFFxbM0eO5Dg
https://dl.doubtnut.com/l/_yzWKnXy4xVjg
https://dl.doubtnut.com/l/_BvV6IXy191Ty

23. Decomposition of a gas is of first order. It takes 80 minutes for 80% of
the gas to be decomposed when its initial concentration is 8 x 103

mole/litre. Calculate the specific reaction rate.

o Watch Video Solution

24, The half-life of a first order reaction is 30 min.

Calculate the specific rate constant of the reaction.

o Watch Video Solution

25. The half-life of a first order reaction is 30 min.

What fraction of the reactant remains after 70 min?

o Watch Video Solution

26. The half-life of a first order reaction is 30 min.

How long would be required for 25% of the reactant to be decomposed ?


https://dl.doubtnut.com/l/_BvV6IXy191Ty
https://dl.doubtnut.com/l/_aGqktgmjrPxC
https://dl.doubtnut.com/l/_tVhVyfCZLtCi
https://dl.doubtnut.com/l/_Q9cNpfcjRj5r

° Watch Video Solution

27. The reaction SO,Cly < SO, + Cl, is a first order gas reaction with
t1/2 = 3.15 x 10%sat 320° C. What percentage of SO,Cl, is decomposed

on heating this gas for 90 minutes ?

° Watch Video Solution

28. Show that in case of a first order reaction, the time required for 99.9%
of the reaction to take place is about ten times than that required for

half the reaction.

° Watch Video Solution

29.The following rate data were obtained at 300 K for the reaction

2A+B - C+ D


https://dl.doubtnut.com/l/_Q9cNpfcjRj5r
https://dl.doubtnut.com/l/_sNfr2uTFOBhp
https://dl.doubtnut.com/l/_QiPbhwBQfHDJ
https://dl.doubtnut.com/l/_j0ePgKF29h9u

M+B—C+D
E xperiment [A) (L] Rate of formation
Mo mol L™ moll" | of Dmol L™ min™
L al [ N ] £ =
r al [ TES
i a3 od 24 = !
4 ol ol 0 = W

Calculate the rate of formation of D when : [A]=0.5 mol L~ and [B]=0.2

mol L~

o Watch Video Solution

30. The rate of reaction, 2NO + Cly — 2NOCIT is doubled when
concentration of Cly is doubled and it becomes 8 times when
concentrations of both NO and Cls are doubled. Deduce the order of this

reaction.

o Watch Video Solution

31. For the following reaction,
2H> + 2NO < 2H50 + No

the following rate data was obtained


https://dl.doubtnut.com/l/_j0ePgKF29h9u
https://dl.doubtnut.com/l/_ORE9m3EkpeHZ
https://dl.doubtnut.com/l/_fCr9KICT0BBJ

Experiment [wO) M) rate (mol L~ &)
(melL) | (mall)
1 0.40 ™ 48 % 10
2 .80 0.40 192 x 10
3 0.40 o K0 s = W

Determine the rate equation and calculate the value of rate constant, k.

° Watch Video Solution

32.The initial concentration of N5Os in the following first order reaction,
1

N,O5(g) — 2NO5(g) + 502(9) was 1.24 x 10~ %>molL ' at 318 K. The

concentration of N,Os after 60 minutes was 0.20 x 10 ?molL ! .

Calculate the rate constant of the reaction at 318 K.

° Watch Video Solution

33. For the thermal decomposition of azomethane, CH3 N,C Hj at 600 K

to N, and C5 Hg the following data was obtained:

i isec) 1] 1iHHI BRI ikt E T
P, 8,20 5.71 199 L7R 1.5%4

10t o)


https://dl.doubtnut.com/l/_fCr9KICT0BBJ
https://dl.doubtnut.com/l/_qmEAl6ulQDgy
https://dl.doubtnut.com/l/_bdHJ4755MfDx

where P, is the partial pressure of azomethane. Show that the

decomposition is a first order reaction and find the rate constant.

o View Text Solution

34. The following data were obtained during the first order thermal
decomposition of N,Os5(g) at constant volume:

2N,05(g) — 2N,04(g) + O1(9)

S.No, Time/s Total pressure/atm
1. L] 0.5
r 100 0.512
Calculate rate constant.

o Watch Video Solution

35. Hydrolysis of methyl acetate in aqueous solution has been studied by
titrating the liberated acetic acid against sodium hydroxide. The

concentration of the ester at different times is given below:

t/min ] 0 6 99
C/mol L7V 0.8500 0.8004 0.7538 0.709%6

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


https://dl.doubtnut.com/l/_bdHJ4755MfDx
https://dl.doubtnut.com/l/_6rGgaKmBC9a6
https://dl.doubtnut.com/l/_RtIKNiyHaXrO

water remains nearly constant (55 mol L_l) during the course of the
reaction. What is the wvalue of Kkin this equation? Rate

= k’[CH;COOCH;][H,O0]

o View Text Solution

36. The kinetics of hydrolysis of methyl acetate in excess of hydrochloric
acid solution at 298K were followed by withdrawing 2 mL of the reaction
mixture at intervals of time (t), adding 50 mL of water and titrating

against baryta-water. The following results were obtained :

f{min} 0 (L) I8 58 115 o
TitreimL) 185 191 20.1 216 246 348

Determine the velocity constant of the hydrolysis.

o View Text Solution

37. While studying the kinetics of the reaction involving conversion of

ammonium cyanate into urea, the following data were obtained:


https://dl.doubtnut.com/l/_RtIKNiyHaXrO
https://dl.doubtnut.com/l/_iwVH6TFQ9lay
https://dl.doubtnut.com/l/_wKbUzfUXTQCT

Time (min) 1] 45 72 157

Unchanged 0.0916 0.0740  0.0656 00512
ammonium cyanate

o View Text Solution

38. For the reaction A — B + C, the following data were obtained

Time in second [[] 00 1500
Concentration of A 6i).6 19.7 7.82

find the order of the reaction .

° View Text Solution

39. The optical rotation of sucrose in 0.90 N HCI at various times is given
below:

Time (minutes) L] 7.18 18 27.4 =
Rotation (degrees) +24.09 +21.4 +17.7 +15 -10.74

find the order of reaction

o View Text Solution



https://dl.doubtnut.com/l/_wKbUzfUXTQCT
https://dl.doubtnut.com/l/_BLHIsLwkvIqZ
https://dl.doubtnut.com/l/_MTwLt4ZsqekU

40. The halflife period of a substance is 50 minutes at a certain
concentration. When the concentration is reduced to one half of the

initial concentration, the half-life period is 25 minutes. Calculate order of

the reaction.

° Watch Video Solution

41. At a certain temperature, the half-life period for the decomposition for
the substance A is as follows:

P{mm) S04 T00 94 mm
Half-life period 18 17.9 18

what is order of reaction ?

o Watch Video Solution

42. Following data were obtained for the catalytic decomposition of

ammonia :


https://dl.doubtnut.com/l/_UwvXT13AMCL5
https://dl.doubtnut.com/l/_0Hw23G88oiU4
https://dl.doubtnut.com/l/_lvbaFMUHNouy

0 100 200
52 1.92 1.00

Initial pressure (mm)
Half-life (hrs)

[
tn Un

Find the order of reaction.

o Watch Video Solution

43.The rate constants of a reaction at 500 K and 700 K are 0.02s ~! and

0.07s ! respectively. Calculate the values of E, and A.

o Watch Video Solution

44.The first order rate constant for the decomposition of ethyl iodide by
the reaction CyH;I(,) — CyHu(g) + HI,) at 600 K s
1.60 x 10~ °s ! . Its energy of activation is 209 kj/mol. Calculate the rate

constant of the reaction at 700 K.

o Watch Video Solution



https://dl.doubtnut.com/l/_lvbaFMUHNouy
https://dl.doubtnut.com/l/_QONKpqNFLtMG
https://dl.doubtnut.com/l/_qMJnBikR2etm

45, The value of rate constant for a second order reaction is
6.7 x 10 ®mol " Ls~ at 298 K and 1.64 x 10 *mol ~ Ls~ at 313 K. Find

the Arrhenius frequency factor A and activation energy of the reaction.

o Watch Video Solution

46. Rate constant k of a reaction varies with temperature according to

equation:

E, 1

a
2.303R" T
What is the activation energy for the reaction. When a graph is plotted

logk = constant —

1
for log k versus T a straight line with a slope-6670 K is obtained.

Calculate energy of activation for this reaction (R=8.314 JK ~'mol ™~ 1)

o Watch Video Solution

47. If a first order reaction has activation energy of 25000 cal and a

frequency factor of 5 x 102 sec™* , at what temperature will the reaction
q y p


https://dl.doubtnut.com/l/_wJUcVYgNlhPg
https://dl.doubtnut.com/l/_qq6oUMUcqFbA
https://dl.doubtnut.com/l/_5kp0osAUqq2R

rate have a half-life of

1 minute

° Watch Video Solution

48. If a first order reaction has activation energy of 25000 cal and a
frequency factor of 5 x 102 sec !, at what temperature will the reaction
rate have a half-life of

1 minute

° Watch Video Solution

49. The activation energy for a first order reaction is 60 kJ mol ! in the
absence of a catalyst and 50 k] mol ! in the presence of a catalyst. How
many times will the rate of reaction grow in the presence of the catalyst if

the reaction proceeds at 27°C ?

° Watch Video Solution



https://dl.doubtnut.com/l/_5kp0osAUqq2R
https://dl.doubtnut.com/l/_6hOTycPwZijx
https://dl.doubtnut.com/l/_Zt4KbzaUiT7C
https://dl.doubtnut.com/l/_J4sevKMYZ5Zy

50. For a reaction, the energy of activation is zero. What is the value of

rate constant at 300K, if k = 1.6 x 10%s ! at 280 K?

o Watch Video Solution

51. The rate constant for the decomposition of hydrocarbons is
2.418 x 10 °s~! at 546 K. If the energy of activation is 179.9kJ /mol,

what will be the value of pre-exponential factor.

o Watch Video Solution

52. The decomposition of a hydrocarbon follows the equationk

K
= (4.5 x 10118_1)6_28000?. Calculate E,.

o Watch Video Solution

53. The rate of a reaction triples when temperature changes from 50° C

to 100°C. Calculate the energy of activation for such a reaction. (


https://dl.doubtnut.com/l/_J4sevKMYZ5Zy
https://dl.doubtnut.com/l/_hTzIHrH2wDd4
https://dl.doubtnut.com/l/_FC74aKElNmka
https://dl.doubtnut.com/l/_aQXgLlXkCDK5

R = 8.314JK ~'mol 'log3 = 0.4771)

° Watch Video Solution

54. A certain reaction is 50% complete in 20 minutes at 300 K and the
same reaction is again 50% complete in 5 minutes at 350 K, Calculate the
activation energy if it is a first order reaction. [

R = 8.314JK ~'mol 1, log4 = 0.602]

° Watch Video Solution

55. The rate of a reaction increases four times when the temperature
changes from 300 K to 320 K. Calculate the energy of activation of the
reaction, assuming that it does not change with temperature. (R = 8314

JK “'mol™ 1)

° Watch Video Solution



https://dl.doubtnut.com/l/_aQXgLlXkCDK5
https://dl.doubtnut.com/l/_906ktcCgKxTG
https://dl.doubtnut.com/l/_RzTmbS1ilWBS

56. From the data given below, calculate the average rate of the reaction :

C,HyCl + H,O — C4HyOH + HC! during different intervals of time.

s [} N 1 iy IS vl
(U HC sl L) DLl DU09W0S GOK30 00741 DT
Li's Jidp S b Tkl L LIT T

[ HC sl 17 L0549 D43 @02i0 0017

o Watch Video Solution

57. When 50 mL of 2M solution of NoOs was heated, 0.28 L of Oy at NTP
was formed after 30 minutes. Calculate the concentration of unreacted

N>Os at that time and also find the average rate of reaction.

o Watch Video Solution

58. Consider the following reaction which proceeds in a closed vessel.
3X -2Y+ 72

is found to be 0.075 mol

The rate of disappearance of X, —

L~ s~ calculate Aly and AlZ
At At



https://dl.doubtnut.com/l/_X9vUwovrCzL5
https://dl.doubtnut.com/l/_A7pwCdKdnQFM
https://dl.doubtnut.com/l/_eaQQi1BtVNiq

| @ Watch Video Solution

59. Express the rate of following reactions

PCls — PCl3 + Cly

° Watch Video Solution

60. Express the rate of following reactions

2NOy; — 2NO + Oy

° Watch Video Solution

61. Express the rate of following reactions.

Hy, + I, & 2HI

° Watch Video Solution



https://dl.doubtnut.com/l/_eaQQi1BtVNiq
https://dl.doubtnut.com/l/_tdbtLprlsMqn
https://dl.doubtnut.com/l/_vrC0IN6bn0GU
https://dl.doubtnut.com/l/_9TuQNedPY2nS

62. Express the rate of following reactions.

N2 + 3H2 = 2NH3

° Watch Video Solution

63. Identify the reaction order from each of the following rate constants
(i)k =3 x10"°s"

(i)k = 9 x 10~ *mol ~litre s~

(ii3)k = 6 x 10~ 2 litre mol ~ s~

(iv)k = 2.3 x 10 5Lmol "'s !

(v)k = 3 x 10 *molL " 's~!

° Watch Video Solution

64. Nitrogen dioxide (NO,) reacts with fluorine (Fy) to vyield nitryl
fluoride (NOy F).

2NO;(g) + Fiy(g) — 2NOyF(g)



https://dl.doubtnut.com/l/_eXCOiYmzIfuo
https://dl.doubtnut.com/l/_QhdYjwKxmrpr
https://dl.doubtnut.com/l/_OeoaGnSiBrKt

Write the rate of reaction in terms of

rate of formation of NOsy F'

o Watch Video Solution

65. Nitrogen dioxide (NO,) reacts with fluorine (F,) to vyield nitryl
fluoride (NO,y F).

2NOy(g) + Fy(g9) — 2NO,F(g)

Write the rate of reaction in terms of

rate of disappearance of NO,

o Watch Video Solution

66. Nitrogen dioxide (NO,) reacts with fluorine (F,) to yield nitryl
fluoride (NO,y F).

2NOy(g) + Fy(g9) — 2NO,F(g)

Write the rate of reaction in terms of

rate of disappearance of F,

. l



https://dl.doubtnut.com/l/_OeoaGnSiBrKt
https://dl.doubtnut.com/l/_kf13cZHjZPYi
https://dl.doubtnut.com/l/_0slZwTvzFBxe

| ¥ Vvvatch video sSolution J

67. For the reaction, X +Y — Z, the rate is given as k[X]'/*[Y]".

Calculate the order of the reaction.

° Watch Video Solution

68. Carbonyl chloride gas decomposes to give carbon monoxide gas and
chlorine gas

COCly(g) — CO(g) + Cly(g)

It follows the rate law: rate. = K[COCI2]1/3 Calculate the units of its

rate constant.

° Watch Video Solution

1
69. The reaction NyOs — 2NO5 + 502 is of first order in N5O:s. Its rate
constant is 6.2 x 10 %s ™. If in the beginning, [N,O5] is 15 mol L™ ,

calculate the rate of reaction in the beginning.



https://dl.doubtnut.com/l/_0slZwTvzFBxe
https://dl.doubtnut.com/l/_WrAvfxzmpRfm
https://dl.doubtnut.com/l/_5qJ8IzVqqlV7
https://dl.doubtnut.com/l/_NYiXQ7sSsYzJ

| ° Watch Video Solution

70. Consider the following first order reaction.
I~ (aq)
2H,0,(aq) —— 2H,0(1) + Oz(g)
If the rate constant of the reaction is 1.01 x 10 2 mi_n

What concentration of H>0, would give rate

1.12 x 10~ 2molL~ min ?

of

° Watch Video Solution

71. Consider the following first order reaction.

I~ (aq)

If the rate constant of the reaction is 1.01 x 10~ 2 min

Calculate rate of reaction when [H505] = 0.5molL ~

o Watch Video Solution



https://dl.doubtnut.com/l/_NYiXQ7sSsYzJ
https://dl.doubtnut.com/l/_Prqg4rH2Rbyj
https://dl.doubtnut.com/l/_w63e9lCEYRPz

72. For the reaction 2X+Y+Z — X,Y Z, the rate equation is : Rate
— E[X][Y]? with k = 3.0 x 10" %mol "2L?s~ If[X]=01 mol L~ ,[Y]=0.2
mol L-and [Z]=0.7 molL ~, determine

the initial rate of reaction.

° Watch Video Solution

73. For the reaction 2X+Y+Z — X,Y Z, the rate equation is : Rate
— E[X][Y]? with k = 3.0 x 10" %m0l "2L?s~ If[X]=01 mol L~ ,[Y]=0.2
mol L-and [Z]=0.7 molL ~, determine

the rate after 0.02 mole of X has been reacted.

° Watch Video Solution

74. A substance decomposes following first order kinetics. If the half-life

of the reaction is 35 minutes, what is the rate constant of reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_bOuxN5EJDn6q
https://dl.doubtnut.com/l/_zNd5kulYN7Xm
https://dl.doubtnut.com/l/_k8wykuaHBwR5

75. The rate constant of a first order reaction is 2.31 x 10~ 2s .. What
will be the time required for the initial concentration, 0.1M, of the

reactant to be reduced to 0.05 M?

° Watch Video Solution

76. The half-life period of a first order reaction is 60 minutes. What

percentage of the reactant will be left behind after 120 minutes ?

° Watch Video Solution

77. A first order reaction is 15% complete in 20 minutes. In what time will

the reaction 60% complete ?

° Watch Video Solution



https://dl.doubtnut.com/l/_YIHb2BtewQp3
https://dl.doubtnut.com/l/_p2RgLCmxd95r
https://dl.doubtnut.com/l/_3G9IPgpke5lz

78. Decomposition of a gas is of first order. It takes 80 minutes for 80% of
the gas to be decomposed when its initial concentration is 8 x 103

mole/litre. Calculate the specific reaction rate.

° Watch Video Solution

79. The half-life of a first order reaction is 30 min.

Calculate the specific rate constant of the reaction.

° Watch Video Solution

80. The half-life of a first order reaction is 30 min.

What fraction of the reactant remains after 70 min?

° Watch Video Solution



https://dl.doubtnut.com/l/_Q4ESyV67V7y3
https://dl.doubtnut.com/l/_h7uju8vsVTmH
https://dl.doubtnut.com/l/_7umqfxf9Xdd1

81. The half-life of a first order reaction is 30 min.

How long would be required for 25% of the reactant to be decomposed ?

° Watch Video Solution

82. The reaction SO,Cly < SO, + Cl, is a first order gas reaction with
t1/2 = 3.15 X 10%sat 320° C. What percentage of SO,Cl, is decomposed

on heating this gas for 90 minutes ?

° Watch Video Solution

83. Show that in case of a first order reaction, the time required for 99.9%
of the reaction to take place is about ten times than that required for

half the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_ko5YMtAkLZXI
https://dl.doubtnut.com/l/_gEDcxtlKhkCy
https://dl.doubtnut.com/l/_o6VoFWQEWb2t

84.The following rate data were obtained at 300 K for the reaction

2A+ B - C+ D

E xpsrirmasnt ] Rate of formation
Mo, mol L™ molL™ | of D mol L™ min™
L ol ol 8 =
r 3 ol a2 b x
i [ K] od 24 x !
4 04 ol 20 = W

Calculate the rate of formation of D when : [A]=0.5 mol L~ and [B]=0.2

mol L~

° Watch Video Solution

85. The rate of reaction, 2NO + Cly — 2NOCIT is doubled when
concentration of Cly is doubled and it becomes 8 times when
concentrations of both NO and Cls are doubled. Deduce the order of this

reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_Da6Frb22rad0
https://dl.doubtnut.com/l/_ZehxbeFqOP8B

86. For the following reaction,
2H, + 2NO < 2H50 + N,

the following rate data was obtained

Experiment [wO) [Hy) rate (mol L~ &)
(melL?) | (moll)
1 .40 ™ 48 x 1o
2 .80 0.40 192 x 10
3 0.40 080 % = W

Determine the rate equation and calculate the value of rate constant, k.

° Watch Video Solution

87.The initial concentration of N,Os in the following first order reaction,
1

Ny,O5(g9) — 2NO;(g) + 502(9) was 1.24 x 10~ >molL ' at 318 K. The

concentration of N,Os after 60 minutes was 0.20 x 10 ?molL ! .

Calculate the rate constant of the reaction at 318 K.

° Watch Video Solution



https://dl.doubtnut.com/l/_AMsL7NFTLRJi
https://dl.doubtnut.com/l/_sttOpFHmONuW

88. For the thermal decomposition of azomethane, CH3 N,C Hj at 600 K

to N, and Cy Hg the following data was obtained:

I isec) 1] 1 (WH 2 LI JiHH
P, 820 57 39 L7% 1.94
i P b

where P, is the partial pressure of azomethane. Show that the

decomposition is a first order reaction and find the rate constant.

° Watch Video Solution

89. The following data were obtained during the first order thermal
decomposition of N2O5(g) at constant volume:

2N205(g) — 2N204(g) + Oa(g)

S.No. Time/s Total pressure/atm
1. L] 0.5
2 1040 0512
Calculate rate constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_iuJjfdgKZAjY
https://dl.doubtnut.com/l/_02phq3Uc4Dj8

90. Hydrolysis of methyl acetate in aqueous solution has been studied by
titrating the liberated acetic acid against sodium hydroxide. The

concentration of the ester at different times is given below:

t'min ] 10 1] i)
C/mol L7V 0.8500 0.8004 0.7538 0.709%6

Show that it follows a pseudo first order reaction, as the concentration of
water remains nearly constant (55 mol L during the course of the

reaction. What is the wvalue of kin this equation? Rate

— k’[CH,COOCH;][H,O0]

o View Text Solution

91. The kinetics of hydrolysis of methyl acetate in excess of hydrochloric
acid solution at 298K were followed by withdrawing 2 mL of the reaction
mixture at intervals of time (t), adding 50 mL of water and titrating

against baryta-water. The following results were obtained :

f (min) 0 (L) I8 58 115 o
TitreimL) 185 191 20.1 216 246 34.8

Determine the velocity constant of the hydrolysis.



https://dl.doubtnut.com/l/_E8tPtdD6QsIA
https://dl.doubtnut.com/l/_ql5nWHlsOFVk

l o View Text Solution

92. While studying the kinetics of the reaction involving conversion of

ammonium cyanate into urea, the following data were obtained:

Time (min) 1} 45 72 157
Unchanged 0.0916 0.0740 0.0656 0.0512
ammonium cyanate

° View Text Solution

93. For the reaction A — B + C, the following data were obtained

Time in second 1] 900 1 X0
Concentration of A 6.6 19.7 7.82

find the order of the reaction .

° Watch Video Solution

94.The optical rotation of sucrose in 0.90 N HCl at various times is given

below:


https://dl.doubtnut.com/l/_ql5nWHlsOFVk
https://dl.doubtnut.com/l/_xorN4vfxRWpY
https://dl.doubtnut.com/l/_eRM7iN0TdxLg
https://dl.doubtnut.com/l/_zcpKm4KaPKHO

Time (minutes) L] 7.18 18 27.4 x
Rotation (degrees) +24.09 +21.4 +17.7 +15 -10.74

find the order of reaction

° Watch Video Solution

95. The half-life period of a substance is 50 minutes at a certain
concentration. When the concentration is reduced to one half of the
initial concentration, the half-life period is 25 minutes. Calculate order of

the reaction.

° Watch Video Solution

96. At a certain temperature, the half-life period for the decomposition

for the substance A is as follows:

P (mm) s00 700 900 mm
Half-life period 18 17.9 18

what is order of reaction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_zcpKm4KaPKHO
https://dl.doubtnut.com/l/_R8gb8zAAUdYo
https://dl.doubtnut.com/l/_r5pSVemDYRZQ

97. Following data were obtained for the catalytic decomposition of

ammonia :
Initial pressure (mm) 50 100 200
Half-life (hrs) 3.52 1.92 1.00

Find the order of reaction.

° Watch Video Solution

98. The rate constants of a reaction at 500 K and 700 K are 0.02s ! and

0.07s ! respectively. Calculate the values of E, and A.

° Watch Video Solution

99. The first order rate constant for the decomposition of ethyl iodide by
the reaction CyHsI(,) — CoHy(g) + HI(,y at 600 K s
1.60 x 10~ °s ! . Its energy of activation is 209 kj/mol. Calculate the rate

constant of the reaction at 700 K.

[ - 1


https://dl.doubtnut.com/l/_r5pSVemDYRZQ
https://dl.doubtnut.com/l/_Q1ktAid7bpaN
https://dl.doubtnut.com/l/_LYJZixnXtK1R
https://dl.doubtnut.com/l/_MSmJCv0Te37w

| @J Watch Video Solution J

100. The value of rate constant for a second order reaction is
6.7 x 10 ®mol ~ Ls~ at 298 K and 1.64 x 10 *mol ~ Ls~ at 313 K. Find

the Arrhenius frequency factor A and activation energy of the reaction.

o Watch Video Solution

101. Rate constant k of a reaction varies with temperature according to

equation:

E, 1
2.303R" T
What is the activation energy for the reaction. When a graph is plotted

logk = constant —

1
for log k versus T a straight line with a slope-6670 K is obtained.

Calculate energy of activation for this reaction (R=8.314 JK ~'mol ™ 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_MSmJCv0Te37w
https://dl.doubtnut.com/l/_8UvkxDyx4pFg
https://dl.doubtnut.com/l/_DjGslmJ2pm9z

102. If a first order reaction has activation energy of 25000 cal and a
frequency factor of 5 x 102 sec !, at what temperature will the reaction
rate have a half-life of

1 minute

o Watch Video Solution

103. If a first order reaction has activation energy of 25000 cal and a
frequency factor of 5 x 102 sec ™!, at what temperature will the reaction
rate have a half-life of

1 minute

o Watch Video Solution

104. The activation energy for a first order reaction is 60 kj mol ! in the
absence of a catalyst and 50 kJ mol ~* in the presence of a catalyst. How
many times will the rate of reaction grow in the presence of the catalyst if

the reaction proceeds at 27°C ?


https://dl.doubtnut.com/l/_6eeRPBoE1ggG
https://dl.doubtnut.com/l/_ZkzQhiOzQFIo
https://dl.doubtnut.com/l/_SS25fCTKanD0

° Watch Video Solution

105. For a reaction, the energy of activation is zero. What is the value of

rate constant at 300K, if k = 1.6 x 10%s ! at 280 K?

° Watch Video Solution

106. The rate constant for the decomposition of hydrocarbons is
2.418 x 10 °s™! at 546 K. If the energy of activation is 179.9kJ /mol,

what will be the value of pre-exponential factor.

° Watch Video Solution

107. The decomposition of a hydrocarbon follows the equationk

K
= (4.5 x 10118_1)6_28000?. Calculate E,.

° Watch Video Solution



https://dl.doubtnut.com/l/_SS25fCTKanD0
https://dl.doubtnut.com/l/_N5JYPOXUYzsl
https://dl.doubtnut.com/l/_zLRCISj4v0vQ
https://dl.doubtnut.com/l/_kdzfkhg5I83J
https://dl.doubtnut.com/l/_4AMnrWlHVsvO

108. The rate of a reaction triples when temperature changes from 50° C
to 100°C. Calculate the energy of activation for such a reaction. (

R = 8.314JK ~'mol 'log3 = 0.4771)

o Watch Video Solution

109. A certain reaction is 50% complete in 20 minutes at 300 K and the
same reaction is again 50% complete in 5 minutes at 350 K, Calculate the
activation energy if it is a first order reaction. [

R = 8.314JK ~'mol 1, log4 = 0.602]

o Watch Video Solution

110. The rate of a reaction increases four times when the temperature
changes from 300 K to 320 K. Calculate the energy of activation of the
reaction, assuming that it does not change with temperature. (R = 8314

JK “'mol™ 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_4AMnrWlHVsvO
https://dl.doubtnut.com/l/_B1h0pntMfrAZ
https://dl.doubtnut.com/l/_CtuJyLplKJUd

111. From the data given below, calculate the average rate of the reaction :

C,HyCl + H,O — C4HyOH + HC! during different intervals of time.

iy i L1 1) I iy 150 i
(U HC sl L) DLl DU09W0S GOK30 00741 DT
s RTITI] ETIT T N

[CyHC fmal 1) L0549 04 Bolle o017

° Watch Video Solution

112. When 50 mL of 2M solution of NyO5 was heated, 0.28 L of Oy at NTP
was formed after 30 minutes. Calculate the concentration of unreacted

N, Oy at that time and also find the average rate of reaction.

° Watch Video Solution

113. Consider the following reaction which proceeds in a closed vessel.

3X =-2Y+ 7


https://dl.doubtnut.com/l/_CtuJyLplKJUd
https://dl.doubtnut.com/l/_kWMnoiOo53SO
https://dl.doubtnut.com/l/_pjgU2glC73J5
https://dl.doubtnut.com/l/_eksX0FN3Wn44

AlX
[ ] is found to be 0.075 mol

The rate of disappearance of X, —
Aly]

L~ s calculat dA[Z]
s~ calculate Az an Az

° Watch Video Solution

114. Express the rate of following reactions

PCls — PCls + Cly

° Watch Video Solution

115. Express the rate of following reactions

2NQOy — 2NO + Oy

° Watch Video Solution

116. Express the rate of following reactions.

Hy + 1, < 2HI

° Watch Video Solution



https://dl.doubtnut.com/l/_eksX0FN3Wn44
https://dl.doubtnut.com/l/_KEvhWYqT0Jtp
https://dl.doubtnut.com/l/_UQZmKZ1j68fu
https://dl.doubtnut.com/l/_xA3gJx3OPVh9

117. Express the rate of following reactions.

N> + 3Hy & 2NH;s

° Watch Video Solution

118. Identify the reaction order from each of the following rate constants
(i)k =3 x 10 °s~

(ii)k = 9 x 10 *mol " litre s~

(ii3)k = 6 x 10~ 2 litre mol ~ s~

(iv)k = 2.3 x 10 °Lmol "'s !

(v)k = 3 x 10 *molL s~ *

o Watch Video Solution

119. Nitrogen dioxide (NO2) reacts with fluorine (F:) to yield nitryl
fluoride (NO2F).

2NOs(g) + F2(g) — 2NO2F(g)



https://dl.doubtnut.com/l/_xA3gJx3OPVh9
https://dl.doubtnut.com/l/_Zlb98S5gcnDl
https://dl.doubtnut.com/l/_g1GPLEF8VuhP
https://dl.doubtnut.com/l/_XzlrxHcSysov

Write the rate of reaction in terms of

rate of formation of NOy F'

o Watch Video Solution

120. Nitrogen dioxide (INO,) reacts with fluorine (F3) to vyield nitryl
fluoride (NO, F).

2NO,(g) + Fz(g9) — 2NO,F(g)

Write the rate of reaction in terms of

rate of disappearance of NO,

o Watch Video Solution

121. Nitrogen dioxide (NO;) reacts with fluorine (F,) to yield nitryl
fluoride (NO, F).

2NO,(g) + F2(g9) — 2NO,F(g)

Write the rate of reaction in terms of

rate of disappearance of F,

.Y l



https://dl.doubtnut.com/l/_XzlrxHcSysov
https://dl.doubtnut.com/l/_zAVnGFdg74Bs
https://dl.doubtnut.com/l/_T87tCotuaob1

| ¥ vvatch video sSolution J

122. For the reaction, X +Y — Z, the rate is given as k[X]'/3[Y]..

Calculate the order of the reaction.

° Watch Video Solution

123. Carbonyl chloride gas decomposes to give carbon monoxide gas and
chlorine gas

COCly(g) — CO(g) + Cly(g)

It follows the rate law: rate. = K[COC’I2]1/3 Calculate the units of its

rate constant.

° Watch Video Solution

1
124. The reaction NyO5 — 2NO5 + 502 is of first order in NyOs. Its
rate constant is 6.2 x 10~ %s ™. If in the beginning, [N;O5] is 15 mol L™,

calculate the rate of reaction in the beginning.



https://dl.doubtnut.com/l/_T87tCotuaob1
https://dl.doubtnut.com/l/_P4v59TYJw5Tv
https://dl.doubtnut.com/l/_8QHFKgiJeu9V
https://dl.doubtnut.com/l/_EhfAIOS2EjeQ

| ° Watch Video Solution

125. Consider the following first order reaction.
I~ (aq)
2H,0,(aq) —— 2H,0(1) + Oz(g)
If the rate constant of the reaction is 1.01 x 10 2 mi_n

What concentration of H>0, would give rate

1.12 x 10" 2molL~ min ?

of

° Watch Video Solution

126. Consider the following first order reaction.

I~ (aq)

If the rate constant of the reaction is 1.01 x 10~ 2 min

Calculate rate of reaction when [H505] = 0.5molL ~

o Watch Video Solution



https://dl.doubtnut.com/l/_EhfAIOS2EjeQ
https://dl.doubtnut.com/l/_1vqRVrwXdew5
https://dl.doubtnut.com/l/_nHUP8SQ7DnDB

127. For the reaction 2X+Y+Z — X,Y Z, the rate equation is : Rate
= k[X][Y]? with k = 3.0 x 10 5mol “2L%s~ If[X]=01 mol L~ ,[Y]=0.2
mol L-and [Z]=0.7 molL "~ , determine

the initial rate of reaction.

° Watch Video Solution

128. For the reaction 2X+Y+Z — X,Y Z, the rate equation is : Rate
= k[X][Y]? with k = 3.0 x 10 5mol “2L%s~ If[X]=01 mol L~ ,[Y]=0.2
mol L-and [Z]=0.7 mol L~ , determine

the rate after 0.02 mole of X has been reacted.

° Watch Video Solution

129. A substance decomposes following first order kinetics. If the half-life

of the reaction is 35 minutes, what is the rate constant of reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_3UpffDxCTjtB
https://dl.doubtnut.com/l/_xFr1I46FT2Lo
https://dl.doubtnut.com/l/_3OnOmOfQgHei

130. The rate constant of a first order reaction is 2.31 x 10~ 2s~!. What
will be the time required for the initial concentration, 0.1M, of the

reactant to be reduced to 0.05 M?

° Watch Video Solution

131. The half-life period of a first order reaction is 60 minutes. What

percentage of the reactant will be left behind after 120 minutes ?

° Watch Video Solution

132. A first order reaction is 15% complete in 20 minutes. In what time will
p

the reaction 60% complete ?

° Watch Video Solution



https://dl.doubtnut.com/l/_SNqrwF6PFk2b
https://dl.doubtnut.com/l/_zFr553b9MrOI
https://dl.doubtnut.com/l/_A9LHvdt4dPZR

133. Decomposition of a gas is of first order. It takes 80 minutes for 80%
of the gas to be decomposed when its initial concentration is 8 x 103

mole/litre. Calculate the specific reaction rate.

° Watch Video Solution

134. The half-life of a first order reaction is 30 min.

Calculate the specific rate constant of the reaction.

° Watch Video Solution

135. The half-life of a first order reaction is 30 min.

What fraction of the reactant remains after 70 min?

° Watch Video Solution



https://dl.doubtnut.com/l/_srEvTncfc3SD
https://dl.doubtnut.com/l/_Q0ZYZZeyiaYO
https://dl.doubtnut.com/l/_ByAFwATvKVqZ

136. The half-life of a first order reaction is 30 min.

How long would be required for 25% of the reactant to be decomposed ?

° Watch Video Solution

137.The reaction SO,Cly; < SO, + Cls is a first order gas reaction with
t1/2 = 3.15 X 10%sat 320° C. What percentage of SO,Cl, is decomposed

on heating this gas for 90 minutes ?

° Watch Video Solution

138. Show that in case of a first order reaction, the time required for
99.9% of the reaction to take place is about ten times than that required

for half the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_yvLl3yzc0oJO
https://dl.doubtnut.com/l/_dF6gEdo5oWXh
https://dl.doubtnut.com/l/_ehTbccbIzKCu

139. The following rate data were obtained at 300 K for the reaction

2A+ B - C+ D

E xpsrirmasnt ] Rate of formation
Mo, mol L™ molL™ | of D mol L™ min™
L ol ol 8 =
r 3 ol a2 b x
i [ K] od 24 x !
4 04 ol 20 = W

Calculate the rate of formation of D when : [A]=0.5 mol L~ and [B]=0.2

mol L~

° Watch Video Solution

140. The rate of reaction, 2NO + Clys — 2NOCI is doubled when
concentration of Cly is doubled and it becomes 8 times when
concentrations of both NO and Cls are doubled. Deduce the order of this

reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_bM7kJ9RWcmF6
https://dl.doubtnut.com/l/_dDtuRMJKFKg2

141. For the following reaction,
2H, + 2NO < 2H50 + N,

the following rate data was obtained

Experiment [wO) [Hy) rate (mol L~ &)
(melL?) | (moll)
1 .40 ™ 48 x 1o
2 .80 0.40 192 x 10
3 0.40 080 % = W

Determine the rate equation and calculate the value of rate constant, k.

° Watch Video Solution

142. The initial concentration of NyOs in the following first order
reaction, NoO5(g) — 2NO(g) + %Oz(g) was 1.24 x 10 2molL ™' at
318 K. The concentration of N;Os after 60 minutes was
0.20 x 10 %molL ! . Calculate the rate constant of the reaction at 318

K.

° Watch Video Solution



https://dl.doubtnut.com/l/_C8n8djxZsqVV
https://dl.doubtnut.com/l/_QW7HQrIagzCw
https://dl.doubtnut.com/l/_Wihrm86cqrZR

143. For the thermal decomposition of azomethane, CH3 N,C Hj at 600 K

to N, and Cy Hg the following data was obtained:

I isec) 1] 1 (WH 2 LI JiHH
P, 820 57 39 L7% 1.94
i P b

where P, is the partial pressure of azomethane. Show that the

decomposition is a first order reaction and find the rate constant.

° View Text Solution

144. The following data were obtained during the first order thermal
decomposition of N2O5(g) at constant volume:

2N205(g) — 2N204(g) + Oa(g)

S.No. Time/s Total pressure/atm
1. L] 0.5
2 1040 0512
Calculate rate constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_Wihrm86cqrZR
https://dl.doubtnut.com/l/_SUNAlcT7PpMl

145. Hydrolysis of methyl acetate in aqueous solution has been studied by
titrating the liberated acetic acid against sodium hydroxide. The

concentration of the ester at different times is given below:

t'min ] 10 1] i)
C/mol L7V 0.8500 0.8004 0.7538 0.709%6

Show that it follows a pseudo first order reaction, as the concentration of
water remains nearly constant (55 mol L during the course of the
reaction. What is the wvalue of kin this equation? Rate

— k’[CH,COOCH;][H,O0]

o View Text Solution

146. The kinetics of hydrolysis of methyl acetate in excess of hydrochloric
acid solution at 298K were followed by withdrawing 2 mL of the reaction
mixture at intervals of time (t), adding 50 mL of water and titrating

against baryta-water. The following results were obtained :

f (min) 0 (L) I8 58 115 o
TitreimL) 185 191 20.1 216 246 34.8

Determine the velocity constant of the hydrolysis.



https://dl.doubtnut.com/l/_KxlXDbk49mA0
https://dl.doubtnut.com/l/_y29lUHCoq4sE

l o View Text Solution

147. While studying the kinetics of the reaction involving conversion of

ammonium cyanate into urea, the following data were obtained:

Time (min) 1} 45 72 157
Unchanged 0.0916 0.0740 0.0656 0.0512
ammonium cyanate

° View Text Solution

148. For the reaction A — B + C, the following data were obtained

Time in second 1] 900 1 X0
Concentration of A 6.6 19.7 7.82

find the order of the reaction .

° View Text Solution

149. The optical rotation of sucrose in 0.90 N HCl at various times is given

below:


https://dl.doubtnut.com/l/_y29lUHCoq4sE
https://dl.doubtnut.com/l/_MEsXrZuhUlNj
https://dl.doubtnut.com/l/_vy7QGbd1qgOZ
https://dl.doubtnut.com/l/_5hn2Ue22r30M

Time (minutes) L] 7.18 18 27.4 x
Rotation (degrees) +24.09 +21.4 +17.7 +15 -10.74

find the order of reaction

° View Text Solution

150. The half-life period of a substance is 50 minutes at a certain
concentration. When the concentration is reduced to one half of the
initial concentration, the half-life period is 25 minutes. Calculate order of

the reaction.

° Watch Video Solution

151. At a certain temperature, the half-life period for the decomposition

for the substance A is as follows:

P (mm) s00 700 900 mm
Half-life period 18 17.9 18

what is order of reaction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_5hn2Ue22r30M
https://dl.doubtnut.com/l/_cVeZFgshVq2g
https://dl.doubtnut.com/l/_T8F7F49YOGhO

152. Following data were obtained for the catalytic decomposition of

ammonia :
Initial pressure (mm) 50 100 200
Half-life (hrs) 3.52 1.92 1.00

Find the order of reaction.

° Watch Video Solution

153. The rate constants of a reaction at 500 K and 700 K are 0.02s ! and

0.07s ~ ! respectively. Calculate the values of E, and A.
P y.

° Watch Video Solution

154. The first order rate constant for the decomposition of ethyl iodide by
the reaction CyHsI(,) — CoHy(g) + HI(,y at 600 K s
1.60 x 10~ °s ! . Its energy of activation is 209 kj/mol. Calculate the rate

constant of the reaction at 700 K.

[ - 1


https://dl.doubtnut.com/l/_T8F7F49YOGhO
https://dl.doubtnut.com/l/_zlwkcxpgqOcD
https://dl.doubtnut.com/l/_W1liTO3wNowq
https://dl.doubtnut.com/l/_PqDjDtBEStZk

| @J Watch Video Solution J

155. The value of rate constant for a second order reaction is
6.7 x 10 ®mol ~ Ls~ at 298 K and 1.64 x 10 *mol ~ Ls~ at 313 K. Find

the Arrhenius frequency factor A and activation energy of the reaction.

o Watch Video Solution

156. Rate constant k of a reaction varies with temperature according to

equation:
E, 1

2.303R" T
What is the activation energy for the reaction. When a graph is plotted

logk = constant —

1
for log k versus T a straight line with a slope-6670 K is obtained.

Calculate energy of activation for this reaction (R=8.314 JK ~'mol ™ 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_PqDjDtBEStZk
https://dl.doubtnut.com/l/_cEqWXz8jNHEF
https://dl.doubtnut.com/l/_Ze8AopBfEiVK

157. If a first order reaction has activation energy of 25000 cal and a
frequency factor of 5 x 102 sec !, at what temperature will the reaction
rate have a half-life of

1 minute

o Watch Video Solution

158. If a first order reaction has activation energy of 25000 cal and a
frequency factor of 5 x 102 sec ™!, at what temperature will the reaction
rate have a half-life of

1 minute

o Watch Video Solution

159. The activation energy for a first order reaction is 60 kj mol ! in the
absence of a catalyst and 50 kJ mol ~* in the presence of a catalyst. How
many times will the rate of reaction grow in the presence of the catalyst if

the reaction proceeds at 27°C ?


https://dl.doubtnut.com/l/_tE6YJj76OtAH
https://dl.doubtnut.com/l/_4M3XguzWTdSX
https://dl.doubtnut.com/l/_aLhSouC2AGVK

° Watch Video Solution

160. For a reaction, the energy of activation is zero. What is the value of

rate constant at 300K, if k = 1.6 x 10%s ! at 280 K?

° Watch Video Solution

161. The rate constant for the decomposition of hydrocarbons is
2.418 x 10 °s™! at 546 K. If the energy of activation is 179.9kJ /mol,

what will be the value of pre-exponential factor.

° Watch Video Solution

162. The decomposition of a hydrocarbon follows the equationk

K
= (4.5 x 10118_1)6_28000?. Calculate E,.

° Watch Video Solution



https://dl.doubtnut.com/l/_aLhSouC2AGVK
https://dl.doubtnut.com/l/_55gArqLZAISe
https://dl.doubtnut.com/l/_QaKlTgQSVf6T
https://dl.doubtnut.com/l/_9XHaSfD4ECch
https://dl.doubtnut.com/l/_85qgHrj22kyQ

163. The rate of a reaction triples when temperature changes from 50° C
to 100°C. Calculate the energy of activation for such a reaction. (

R = 8.314JK ~'mol 'log3 = 0.4771)

o Watch Video Solution

164. A certain reaction is 50% complete in 20 minutes at 300 K and the
same reaction is again 50% complete in 5 minutes at 350 K, Calculate the
activation energy if it is a first order reaction. [

R = 8.314JK ~'mol 1, log4 = 0.602]

o Watch Video Solution

165. The rate of a reaction increases four times when the temperature
changes from 300 K to 320 K. Calculate the energy of activation of the
reaction, assuming that it does not change with temperature. (R = 8314

JK “'mol™ 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_85qgHrj22kyQ
https://dl.doubtnut.com/l/_4RgUtJowX5CD
https://dl.doubtnut.com/l/_8WpFG8EBOg50

INTEXT QUESRTIONS

1. What is reaction rate ?

° Watch Video Solution

2. Why is that instantaneous rate of reaction does not change when a

part of the reaction solution is withdrawn?

° Watch Video Solution

3. For the reaction :
A + H,O — Brate « [A] what is its

molecularity

° Watch Video Solution



https://dl.doubtnut.com/l/_8WpFG8EBOg50
https://dl.doubtnut.com/l/_nDQhxdFp9g0P
https://dl.doubtnut.com/l/_P90WnTHd6koK
https://dl.doubtnut.com/l/_ZaVyxosd0KC7
https://dl.doubtnut.com/l/_2tffuwkw8LmH

4. For the reaction :
A + H,0O — Brate o« [A] what is its

order of reaction ?

o Watch Video Solution

5. For a reaction A — B, the rate of reaction can be denoted by

dA dB - . L
e or %State the significance of plus and minus signs in this case.

° Watch Video Solution

6. What are the units of rate constant for a first order reaction?

° Watch Video Solution

7. Why in general a reaction does not proceed with a uniform rate

throughout?

| ° Wiak~h \NtdAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_2tffuwkw8LmH
https://dl.doubtnut.com/l/_7JMlhNpTQVqU
https://dl.doubtnut.com/l/_m3sNBh4wyMWN
https://dl.doubtnut.com/l/_2o7epKwJQJ28
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8. When is the rate of reaction equal to specific reaction rate ?

° Watch Video Solution

9. Give one example of a fractional order reaction.

° Watch Video Solution

10. Rate of a reaction is given by the equation : Rate = k[A]*[B]. What

are the units for the rate and the rate constant for this reaction?

° Watch Video Solution

11. Write the units of rate of a zero order reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_2o7epKwJQJ28
https://dl.doubtnut.com/l/_qX6em7pck2ym
https://dl.doubtnut.com/l/_dMHEs1reJ7MC
https://dl.doubtnut.com/l/_OsMPDXh4Tod2
https://dl.doubtnut.com/l/_VhVwTHj9Hoh7

12. The rate law for the reaction: Ester+H * Acid + Alcohol is

dx 0
— = k [Ester ] [H T ]

What would be the effect on the rate if

concentration of ester is doubled

° Watch Video Solution

13. The rate law for the reaction: Ester+ H ™ Acid + Alcohol is

dr 410
E—k[Ester][H ]

What would be the effect on the rate if

concentration of H " is doubled ?

° Watch Video Solution

14.The rate law for the decomposition of N2Os is: rate = [N2Os]. What

is the significance of k in this equation?

° Watch Video Solution



https://dl.doubtnut.com/l/_a42kwB3L5rzG
https://dl.doubtnut.com/l/_VOjEVkjt1L6j
https://dl.doubtnut.com/l/_zmhrb6VvaWwd

15. Why is negative sign put while expressing the reaction rate with

respect to the reactants?

° Watch Video Solution

16. Identify the order of the reaction from the rate constant value

— 3.2 x 10" °Lmol 's L

° Watch Video Solution

17. Express the rate of the following reaction in terms of disappearance of
hydrogen in the reaction:

3Hy(g) + No(g) — 2NHj(y)

° Watch Video Solution

18. What is meant by order of a reaction being zero?

| e |


https://dl.doubtnut.com/l/_5Gt7m8eIH3aY
https://dl.doubtnut.com/l/_G6C57QoC49Nf
https://dl.doubtnut.com/l/_NNLrzSBI8XI9
https://dl.doubtnut.com/l/_sEkp9ywaHI0w

I & Watch Video Solution

19. If concentration is expressed in mol L' units and time in seconds,
what would be the units of k

for a zero order reaction

° Watch Video Solution

20. If concentration is expressed in mol L' units and time in seconds,
what would be the units of k

for a first order reaction.

° Watch Video Solution

21. A reaction is first order in A and of second order in B. Write the

differential rate equation for the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_sEkp9ywaHI0w
https://dl.doubtnut.com/l/_mocHwZWPHm6G
https://dl.doubtnut.com/l/_lw3G6zEaB42J
https://dl.doubtnut.com/l/_qzkOtoxTtXfy

22. Write any reaction with fractional order.

o Watch Video Solution

23. Rate of chlorination of methane is accelerated by light. Explain.

o Watch Video Solution

24. What is the difference in rate law and law of mass action?

o Watch Video Solution

25. Identify the reaction order if the unit of rate constant iss ~'.

o Watch Video Solution

26. Define half-life of a reaction.


https://dl.doubtnut.com/l/_0qnJZZ6MxnEb
https://dl.doubtnut.com/l/_jbYIBwFqnL3i
https://dl.doubtnut.com/l/_kPU4kaHWZhnO
https://dl.doubtnut.com/l/_vMAMjBElmyIF
https://dl.doubtnut.com/l/_j5k2e8fJdvxB

° Watch Video Solution

27. Give one example of a zero order reaction.

° Watch Video Solution

28. What is reaction rate ?

° Watch Video Solution

29. Why is that instantaneous rate of reaction does not change when a

part of the reaction solution is withdrawn?

° Watch Video Solution

30. For the reaction :

A + H,O — Brate o« [A] what is its


https://dl.doubtnut.com/l/_j5k2e8fJdvxB
https://dl.doubtnut.com/l/_bk3BySHAW1g4
https://dl.doubtnut.com/l/_yLrCG8fNIQD3
https://dl.doubtnut.com/l/_D8oSUmrBH4PO
https://dl.doubtnut.com/l/_xcnb42qCPgzw

order of reaction ?

° Watch Video Solution

31. For the reaction :
A + H,O — Brate o« [A] what is its

order of reaction ?

° Watch Video Solution

32. For a reaction A — B, the rate of reaction can be denoted by

dA
— g or WState the significance of plus and minus signs in this case.

° Watch Video Solution

33. What are the units of rate constant for a first order reaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_xcnb42qCPgzw
https://dl.doubtnut.com/l/_kXjJRp2vFaah
https://dl.doubtnut.com/l/_xOm3Zdh6KHA3
https://dl.doubtnut.com/l/_DBx1ICPcNtx6

34. Why in general a reaction does not proceed with a uniform rate

throughout?

° Watch Video Solution

35.When is the rate of reaction equal to specific reaction rate ?

° Watch Video Solution

36. Give one example of a fractional order reaction.

° Watch Video Solution

37. Rate of a reaction is given by the equation : Rate = k[A]2[B]. What

are the units for the rate and the rate constant for this reaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_jOxq2F7TqONZ
https://dl.doubtnut.com/l/_ypb9PClYCmhF
https://dl.doubtnut.com/l/_yfky4dVv8LR0
https://dl.doubtnut.com/l/_EqXMetxES4tM
https://dl.doubtnut.com/l/_kCozlS9F50qS

38. Write the units of rate of a zero order reaction.

° Watch Video Solution

39. The rate law for the reaction: Ester+H ™ Acid + Alcohol is

dx 0
— = k [Ester | [H "]

What would be the effect on the rate if

concentration of ester is doubled

° Watch Video Solution

40. The rate law for the reaction: Ester+H * Acid + Alcohol is

dx . +10
E—k[Ester][H ]

What would be the effect on the rate if

concentration of ester is doubled

° Watch Video Solution



https://dl.doubtnut.com/l/_kCozlS9F50qS
https://dl.doubtnut.com/l/_79pN6vFqv2yl
https://dl.doubtnut.com/l/_5zcZuIw8t1Wr
https://dl.doubtnut.com/l/_tOD4nGmKbJ7e

41.The rate law for the decomposition of N2Os is: rate = [N2Os]. What

is the significance of k in this equation?

° Watch Video Solution

42. Why is negative sign put while expressing the reaction rate with

respect to the reactants?

° Watch Video Solution

43. Identify the order of the reaction from the rate constant value

= 3.2 x 10 °Lmol " 's~ 1.

° Watch Video Solution

44, Express the rate of the following reaction in terms of disappearance
of hydrogen in the reaction:

3Hy(g) + No(g) — 2NHj(y)



https://dl.doubtnut.com/l/_tOD4nGmKbJ7e
https://dl.doubtnut.com/l/_VkuZdaOCukRu
https://dl.doubtnut.com/l/_oUMH84qYGWp6
https://dl.doubtnut.com/l/_UbDdwFrn7Sq6

| ° Watch Video Solution

45.What is meant by order of a reaction being zero?

° Watch Video Solution

46. If concentration is expressed in mol L~ ! units and time in seconds,
what would be the units of k

for a zero order reaction

° Watch Video Solution

47.If concentration is expressed in mol L~ ! units and time in seconds,
what would be the units of k

for a first order reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_UbDdwFrn7Sq6
https://dl.doubtnut.com/l/_T1CMyJ9jKXrl
https://dl.doubtnut.com/l/_AUA3ArBHSmVD
https://dl.doubtnut.com/l/_tmFoEvCZT1m4
https://dl.doubtnut.com/l/_uHBIfY1L4nKK

48. A reaction is first order in A and of second order in B. Write the

differential rate equation for the reaction.

° Watch Video Solution

49. Write any reaction with fractional order.

° Watch Video Solution

50. Rate of chlorination of methane is accelerated by light. Explain.

° Watch Video Solution

51. What is the difference in rate law and law of mass action?

° Watch Video Solution



https://dl.doubtnut.com/l/_uHBIfY1L4nKK
https://dl.doubtnut.com/l/_X8UJLPmUpKff
https://dl.doubtnut.com/l/_NI9FL8JCACxJ
https://dl.doubtnut.com/l/_hhy1zXWdQLrw

52. Identify the reaction order if the unit of rate constant iss .

o Watch Video Solution

53. Define half-life of a reaction.

o Watch Video Solution

54. Give one example of a zero order reaction.

o Watch Video Solution

55.What is reaction rate ?

o Watch Video Solution



https://dl.doubtnut.com/l/_8x8P4g5dWAM2
https://dl.doubtnut.com/l/_Lbzt3ZSNBr9c
https://dl.doubtnut.com/l/_pSDkxNwyr3aZ
https://dl.doubtnut.com/l/_7rOEp4krT041

56. Why is that instantaneous rate of reaction does not change when a

part of the reaction solution is withdrawn?

° Watch Video Solution

57. For the reaction :
A + H,O — Brate « [A] whatis its

order of reaction ?

° Watch Video Solution

58. For the reaction :
A + HyO — Brate  [A] what s its

order of reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_1kSYhXG6TSJJ
https://dl.doubtnut.com/l/_IU4seSwakIfg
https://dl.doubtnut.com/l/_VqMOd93KHnq9

59. For a reaction A — B, the rate of reaction can be denoted by

dA
— g r EState the significance of plus and minus signs in this case.

° Watch Video Solution

60. What are the units of rate constant for a first order reaction?

° Watch Video Solution

61. Why in general a reaction does not proceed with a uniform rate

throughout?

° Watch Video Solution

62. When is the rate of reaction equal to specific reaction rate ?

° Watch Video Solution



https://dl.doubtnut.com/l/_absqW060JE2Z
https://dl.doubtnut.com/l/_FqGLtVVeUhu4
https://dl.doubtnut.com/l/_GawCQCKjcXaF
https://dl.doubtnut.com/l/_4KPRVhvZxMZf
https://dl.doubtnut.com/l/_hkW6jKC11oDf

63. Give one example of a fractional order reaction.

° Watch Video Solution

64. Rate of a reaction is given by the equation : Rate = k[A]z[B]. What

are the units for the rate and the rate constant for this reaction?

° Watch Video Solution

65. Write the units of rate of a zero order reaction.

° Watch Video Solution

66. The rate law for the reaction: Ester+H ™ Acid + Alcohol is

dx 0
— = k [Ester | [H "]

What would be the effect on the rate if

concentration of ester is doubled

(e |


https://dl.doubtnut.com/l/_hkW6jKC11oDf
https://dl.doubtnut.com/l/_jMBs0zeUmL0V
https://dl.doubtnut.com/l/_cSMrw7N6fHCJ
https://dl.doubtnut.com/l/_CrGtURjgf8FF

| ¥ Vvatch Video Solution

67. The rate law for the reaction: Ester+H * Acid + Alcohol is

dz 410
E—k[Ester][H |

What would be the effect on the rate if

concentration of ester is doubled

o Watch Video Solution

68. The rate law for the decomposition of N2Os is: rate = [N2Os]. What

is the significance of k in this equation?

o Watch Video Solution

69. Why is negative sign put while expressing the reaction rate with

respect to the reactants?

o Watch Video Solution



https://dl.doubtnut.com/l/_CrGtURjgf8FF
https://dl.doubtnut.com/l/_hdM9DElgAZMk
https://dl.doubtnut.com/l/_f2PRNHMLPDFK
https://dl.doubtnut.com/l/_rLtNoocz8zUG

70. Identify the order of the reaction from the rate constant value

— 3.2 x 10" °Lmol 's L

° Watch Video Solution

71. Express the rate of the following reaction in terms of disappearance of
hydrogen in the reaction:

3Hy(g) + No(g) — 2NHj(y)

° Watch Video Solution

72.What is meant by order of a reaction being zero?

° Watch Video Solution

73. If concentration is expressed in mol L~ units and time in seconds,

what would be the units of k


https://dl.doubtnut.com/l/_TQgYKfJJEuPs
https://dl.doubtnut.com/l/_mMmFh4X3TIfu
https://dl.doubtnut.com/l/_MTindCOmyndU
https://dl.doubtnut.com/l/_XaLuc1smTipP

for a zero order reaction

° Watch Video Solution

74. If concentration is expressed in mol L~ units and time in seconds,
what would be the units of k

for a first order reaction.

° Watch Video Solution

75. A reaction is first order in A and of second order in B. Write the

differential rate equation for the reaction.

° Watch Video Solution

76. Write any reaction with fractional order.

° Watch Video Solution



https://dl.doubtnut.com/l/_XaLuc1smTipP
https://dl.doubtnut.com/l/_98h6pwdFga5E
https://dl.doubtnut.com/l/_UEaF3yMUqk6f
https://dl.doubtnut.com/l/_WgBJ5r3uHZHj
https://dl.doubtnut.com/l/_URFu4ENeIQEb

77.Rate of chlorination of methane is accelerated by light. Explain.

° Watch Video Solution

78. What is the difference in rate law and law of mass action?

° Watch Video Solution

79. Identify the reaction order if the unit of rate constant iss ~ ..

° Watch Video Solution

80. Define half-life of a reaction.

° Watch Video Solution

81. Give one example of a zero order reaction.


https://dl.doubtnut.com/l/_URFu4ENeIQEb
https://dl.doubtnut.com/l/_V3JNT7o9jtHY
https://dl.doubtnut.com/l/_bwwllcZfO2o4
https://dl.doubtnut.com/l/_fvZONfw6Pqc1
https://dl.doubtnut.com/l/_IiDHiYRFZHt3

° Watch Video Solution

EXERCISE (PART- | (OBJECTIVE QUESRTIONS)AFILL IN THE BLANKS)

1.In most reactions, the rate of reaction doubles or triples for ..... degree

rise in temperature.

° Watch Video Solution

2. A negative catalyst ........ the activation energy.

° Watch Video Solution

3. The order of a reaction rarely exceeds ...

° Watch Video Solution



https://dl.doubtnut.com/l/_IiDHiYRFZHt3
https://dl.doubtnut.com/l/_EupHTesI3bPj
https://dl.doubtnut.com/l/_3ZjoeE1AdBoL
https://dl.doubtnut.com/l/_oo3X8bYpCrfC

4. The order of reaction may ... same as molecularity of the same

reaction.

o Watch Video Solution

5.Threshold energy is always ...... than activation energy.

o Watch Video Solution

6. The rate of reaction ... with increase in temperature.

o Watch Video Solution

7. The temperature coefficient of a reaction is the ratio of the rate

constants at temperatures differing by .....

o Watch Video Solution



https://dl.doubtnut.com/l/_6OiJbiBZNbEC
https://dl.doubtnut.com/l/_8zR8Lwdz24hu
https://dl.doubtnut.com/l/_BqwfOFbM2Y9S
https://dl.doubtnut.com/l/_he6VCHcMHfgA
https://dl.doubtnut.com/l/_CNw7nhUlxhZP

8. The second order reaction becomes first order if one of reactants is ......

° Watch Video Solution

9. Threshold energy minus the energy which the molecules actually

possess is called ...

° Watch Video Solution

10. The hydrolysis of ethyl acetate in ... medium is..... order reaction.

° Watch Video Solution

M. of molecules containing more than activation energy is indicated

by Boltzmann's curve

° Watch Video Solution



https://dl.doubtnut.com/l/_CNw7nhUlxhZP
https://dl.doubtnut.com/l/_S7tGL9A9wuPM
https://dl.doubtnut.com/l/_h1IjrfaIN36q
https://dl.doubtnut.com/l/_GPvmbSQC7rQz
https://dl.doubtnut.com/l/_LzXEpal2wjO2

1
in chemical

12. Which reaction order obeys the expression Ty /5 =

kinetics ........ ?

° Watch Video Solution

13. A catalyst decreases ......... of a reaction.

° Watch Video Solution

14. For a relatively fast reaction, the rate constant is relatively...... and

half-change time is relatively......... .

° Watch Video Solution

15. Reaction with low activation energy are ... and the reactions with

high activation energy are .........

° Watch Video Solution



https://dl.doubtnut.com/l/_LzXEpal2wjO2
https://dl.doubtnut.com/l/_X3UPMa26MpSI
https://dl.doubtnut.com/l/_OwehHo02ts4G
https://dl.doubtnut.com/l/_gSfqhWOYJFyK

16. Effective colliosions are those in which colloiding molecules must have

energy equal or greater than the ........... energy and proper ...

° Watch Video Solution

—FEa/RT

17.1n the equation k=Ae , the constant A is known as ............ factor

and the equation is known as ...... equation.

° Watch Video Solution

18. The unit of the rate of reaction is ........... and the unit of first order rate

constant is

° Watch Video Solution

19. In most reactions, the rate of reaction doubles or triples for ..... degree

rise in temperature.

| e |


https://dl.doubtnut.com/l/_g4YHyKHtr7VY
https://dl.doubtnut.com/l/_cBwUacXDo8nw
https://dl.doubtnut.com/l/_Y7ikz708ymYt
https://dl.doubtnut.com/l/_IAWpOnKgINMV

| &J Watch Video Solution I

20. A negative catalyst ....... the activation energy.

o Watch Video Solution

21. The order of a reaction rarely exceeds .........

o Watch Video Solution

22. The order of reaction may .. same as molecularity of the same

reaction.

o Watch Video Solution

23.Threshold energy is always ...... than activation energy.

o Watch Video Solution



https://dl.doubtnut.com/l/_IAWpOnKgINMV
https://dl.doubtnut.com/l/_XleJfEqQLUFG
https://dl.doubtnut.com/l/_gHG6037xuLTV
https://dl.doubtnut.com/l/_KrrjV8L9ropF
https://dl.doubtnut.com/l/_IRFHFu1s0l8E

24.The rate of reaction ....... with increase in temperature.

° Watch Video Solution

25. The temperature coefficient of a reaction is the ratio of the rate

constants at temperatures differing by .....

° Watch Video Solution

26. The second order reaction becomes first order if one of reactants is

° Watch Video Solution

27. Threshold energy minus the energy which the molecules actually

possess is called ...

| o Wik L\ dan Ol iklmn



https://dl.doubtnut.com/l/_IRFHFu1s0l8E
https://dl.doubtnut.com/l/_fKGF4m7zlUkh
https://dl.doubtnut.com/l/_4MhIsNilt4i1
https://dl.doubtnut.com/l/_JXhGe9jnyTFJ
https://dl.doubtnut.com/l/_m377dVMi0rqs
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28.The hydrolysis of ethyl acetate in ... medium is..... order reaction.

o Watch Video Solution

29. ........ of molecules containing more than activation energy is indicated

by Boltzmann's curve

o Watch Video Solution

1

% A in chemical

30. Which reaction order obeys the expression T} /5 =

kinetics ....... ?

o Watch Video Solution

31. A catalyst decreases ... of a reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_m377dVMi0rqs
https://dl.doubtnut.com/l/_0KNb0XjCJKCr
https://dl.doubtnut.com/l/_jkJJFssh56gn
https://dl.doubtnut.com/l/_LNKKgx2iUduO
https://dl.doubtnut.com/l/_epVxFeruesCZ

32. For a relatively fast reaction, the rate constant is relatively.... and

half-change time is relatively......... .

° Watch Video Solution

33. Reaction with low activation energy are ... and the reactions with

high activation energy are ..........

° Watch Video Solution

34. Effective colliosions are those in which colloiding molecules must

have energy equal or greater than the. ... energy and proper ...

° Watch Video Solution



https://dl.doubtnut.com/l/_epVxFeruesCZ
https://dl.doubtnut.com/l/_4ozMH85WpcmG
https://dl.doubtnut.com/l/_nqCGlrWZAniJ
https://dl.doubtnut.com/l/_UCDC17J5p3uB

35.1In the equation k=A e_E“/RT, the constant A is known as ........... factor

and the equation is known as ...... equation.

° Watch Video Solution

36. The unit of the rate of reaction is ........... and the unit of first order rate

constant is

° Watch Video Solution

37. In most reactions, the rate of reaction doubles or triples for ..... degree

rise in temperature.

° Watch Video Solution

38. A negative catalyst ... the activation energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_RbwsL06LKfZO
https://dl.doubtnut.com/l/_yiVlLQwsvDI1
https://dl.doubtnut.com/l/_jilbWDC5pdo9
https://dl.doubtnut.com/l/_NhVRMTLDxoZd

39. The order of a reaction rarely exceeds ...

o Watch Video Solution

40. The order of reaction may .. same as molecularity of the same

reaction.

o Watch Video Solution

41.Threshold energy is always ...... than activation energy.

o Watch Video Solution

42.The rate of reaction ....... with increase in temperature.

o Watch Video Solution



https://dl.doubtnut.com/l/_NhVRMTLDxoZd
https://dl.doubtnut.com/l/_9Bbum3vMYD25
https://dl.doubtnut.com/l/_528Bh7RQdixn
https://dl.doubtnut.com/l/_aEsU0bMuC4e6
https://dl.doubtnut.com/l/_EzxHNZIaFjWc
https://dl.doubtnut.com/l/_nhOQ21Q3gMYR

43. The temperature coefficient of a reaction is the ratio of the rate

constants at temperatures differing by .....

° Watch Video Solution

44, The second order reaction becomes first order if one of reactants is

° Watch Video Solution

45. Threshold energy minus the energy which the molecules actually

possess is called ...

° Watch Video Solution

46.The hydrolysis of ethyl acetate in ... medium is..... order reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_nhOQ21Q3gMYR
https://dl.doubtnut.com/l/_CHLGIxDV4Olk
https://dl.doubtnut.com/l/_MbfVLXeFlHRV
https://dl.doubtnut.com/l/_J9tAPylat9AQ

47. ... of molecules containing more than activation energy is indicated

by Boltzmann's curve

° Watch Video Solution

1
in chemical

48. Which reaction order obeys the expression T7 /5 =

kinetics ........ ?

° Watch Video Solution

49. A catalyst decreases ... of a reaction.

° Watch Video Solution

50. For a relatively fast reaction, the rate constant is relatively... and

half-change time is relatively......... .

° Watch Video Solution



https://dl.doubtnut.com/l/_slvet5DXeXXE
https://dl.doubtnut.com/l/_OA9uIYwVQPvX
https://dl.doubtnut.com/l/_3XZGQmM0BWiK
https://dl.doubtnut.com/l/_CCEt3owXX0Lm

51. Reaction with low activation energy are .......... and the reactions with

high activation energy are .........

° Watch Video Solution

52. Effective colliosions are those in which colloiding molecules must have

energy equal or greater than the ........... energy and proper ...

° Watch Video Solution

53.1n the equationk=Ae _Ea/RT, the constant A is known as ... factor

and the equation is known as ...... equation.

° Watch Video Solution



https://dl.doubtnut.com/l/_CCEt3owXX0Lm
https://dl.doubtnut.com/l/_rLXKvIJY3CYv
https://dl.doubtnut.com/l/_6ogU6eYXKes8
https://dl.doubtnut.com/l/_sNkv0V9pnSDY

54.The unit of the rate of reaction is ............ and the unit of first order rate

constant is

o Watch Video Solution

EXERCISE (PART- | (OBJECTIVE QUESRTIONS)B.COMPLE THE FOLLOWING
STATEMENTS BY SELECTING THE CORRECT ALTERNATIVE FROM THE CHOICES

GIVEN )

1. The role of a catalyst is to change

A. Gibbs energy of reaction

B. enthalpy of reaction

C. activation energy of reaction

D. equilibrium constant.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ZZxaMZd08V7L
https://dl.doubtnut.com/l/_3f2dOJEVccjD

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

reaction:

A. increases

B. decreases

C. remains unchanged

D. may increase or decrease.

Answer: C

° Watch Video Solution

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

A. determining the rate constant at standard temperature

B. determining the rate constant at two temperatures

C. determining probability of collision


https://dl.doubtnut.com/l/_3f2dOJEVccjD
https://dl.doubtnut.com/l/_Kw5woBl7rVAl
https://dl.doubtnut.com/l/_7cFT0EF2lPGA

D. using catalyst.

Answer: B

° Watch Video Solution

4. Consider the given figure and mark the correct option.

Activated Complex

o= ¥
4 4 Products
=
@
g E2
=
2
- v

Reactants

Reaction Coordinate ——»

A. Activation energy of forward reaction is E; + E» andproduct is less

stable than reactant


https://dl.doubtnut.com/l/_7cFT0EF2lPGA
https://dl.doubtnut.com/l/_4ZOptnEE3h79

B. Activation energy of forward reaction is F4 + E, and product is

more stable than reactant.

C. Activation energy of both forward and backward reaction is

FE, + E5 and reactant is more stable than product.

D. Activation energy of backward reaction is E; and product is more

stable than reactant.

Answer: A

o Watch Video Solution

5. Consider a first order gas phase decomposition reaction given below:
A(g) — Bl(g) + C(g)

The initial pressure of the system before decomposition of A was pi. After
lapse of time 'T', total pressure of the system increased by x units and

became 'p;'. The rate constant k for the reaction is given as

2.303 )
Ak = ; log P

pl —x


https://dl.doubtnut.com/l/_4ZOptnEE3h79
https://dl.doubtnut.com/l/_0GdpmsqTACOY

B.k = —
t ngI —x
2.303 o
Ck= o)
t epl—p
2.303 )
k= log .pl
t pL—x

Answer: B

o Watch Video Solution

6. According to Arrhenius equation, rate constant k is equal to Ae~Fa/ BT

1
Which of the following options represents the graph of In kvsf ?

Ink

A, 1T —



https://dl.doubtnut.com/l/_0GdpmsqTACOY
https://dl.doubtnut.com/l/_xDYJOAxl3eHF

(@ 1fT—b“ )
l ,
ink| //
_/
L.A R
D T —>
Answer: A

o Watch Video Solution

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

option.

_ Ea
k= Ae ®
A. Rate constant increases exponentially with increasing activation

energy and decreasing temperature

B. Rate constant decreases exponentially with increasing activation

energy and increasing temperature


https://dl.doubtnut.com/l/_xDYJOAxl3eHF
https://dl.doubtnut.com/l/_3WGkyM8fUUQQ

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

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_3WGkyM8fUUQQ
https://dl.doubtnut.com/l/_rTMmzZGdueKc

correct option.

V5=V,
A. Average rate upto 40 second is 0
V3 —V
B. Average rate up to 40 seconds is——
40 — 30
V3
C. Average rate upto 40 seconds is o
. Vs =V
D. Average rate upto 40 seconds is—> 1
40 — 20

Answer: C

° Watch Video Solution



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

9. 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. 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

o Watch Video Solution



https://dl.doubtnut.com/l/_rTMmzZGdueKc
https://dl.doubtnut.com/l/_h4vWx5m2UhWa

10. Consider the graph given in figure . Which of the following options

does not show instantaneous rate of reaction at 40 ?

© 2030 40 50

Ve — V&
50 — 30
Vi—Vy
(b) 50 — 30
(C)V?’_V2
40 — 30
(ol)—V:”_V1
40 — 20
NAEZ

" 50 — 30


https://dl.doubtnut.com/l/_1x2VlJLdD5uM

Vi =V

" 50 — 30

Vs — Ve

" 40 — 30

Vi -1

. 40 — 20
Answer: B

o Watch Video Solution

11. Which of the following statement is correct? A)The rate of a 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
D)The rate of a reaction decreases with increase in concentration of

reactant(s)

A.The rate of a 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


https://dl.doubtnut.com/l/_1x2VlJLdD5uM
https://dl.doubtnut.com/l/_J9BeIk49qR4p

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

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

reactant(s)

Answer: A

o View Text Solution

12. Which of the following expressions is correct for the rate of reaction
given below?

5Br~ (aq) + BrO; (ag) + 6H " (aq) — 3Bry(aq) + 2H,0(1)

LABr] A

At At
: A[Br-] EA[H+]
At 5 At
c AlBr-] EA[H+]
At 6 At
5 A[Br~| :6A[H+]
At At

Answer: C

[ - |


https://dl.doubtnut.com/l/_J9BeIk49qR4p
https://dl.doubtnut.com/l/_KvqMIrP9L2UU

| @J Watch Video Solution

13. Which of the following graphs represents exothermic reaction ?

Activated Complex Activated Complex

] 1) e

Reactants

——

Reaction Coordinale—  Reaction Coordinate —»
(i) (i)

Activated Complex
&
Reactants Pr\ﬁ_d.m

Reaction Coordinate —»
(i

A. (i) only

B. (ii) only

C. (iii) only

D. (i) and (ii)


https://dl.doubtnut.com/l/_KvqMIrP9L2UU
https://dl.doubtnut.com/l/_4radCOiu6QzW

Answer: A

° Watch Video Solution

14. Rate law for the reaction A + 2B — Clis 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. quadrupled

D. halved

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4radCOiu6QzW
https://dl.doubtnut.com/l/_WfSytKYROiuJ

15. Which of the following statements is incorrect about the collison

theory of chemical reaction?

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

ignores their structural features.

B. Number of effective collisions determines the 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 and

proper orientation for the collision to be effective.

Answer: C

o Watch Video Solution

16. A first order reaction is 50% completed in 1.26 x 10'*s. How much

time would it take for 100% completion?


https://dl.doubtnut.com/l/_3IiuNlg5MMLS
https://dl.doubtnut.com/l/_pUY0ymBhdjDX

A.1.26v x 10'%s

B.2.52 x 10Ms

C.2.52 x 10%s

D. infinite

Answer: D

o Watch Video Solution

17. Compounds 'A'" and 'B' react according to the following chemical
equation.

A(g) — 2B(g) — 2C(g)

Concentration of either 'A' or '‘B' were changed Keeping the concentration
of one of the reactants constant and rates were measured as a function

of initial concentration. Following result were obtained.


https://dl.doubtnut.com/l/_pUY0ymBhdjDX
https://dl.doubtnut.com/l/_1HqmLFgIqICZ

Choose the correct option for the rate equations for this reaction.

Experiment Initial Initial ) Initial
concentration of | concentration of | concentration of
[A)/mol L™’ [Bl/molL’ [Cl/molL s~
0.30 0.30 0.10
030 0.60 \ 0.40
0.60 0.30 0.20

A Rate = k[A]*[B]
B.Rate = k[A][B]’
C.Rate = k[A][B]

D. Rate =k[A]’[B]°

Answer: B

o Watch Video Solution

18. Which of the following statements is not correct ?

A. It catalyses the forward and backward reactions to the same extent

B. It alters AG for the reaction


https://dl.doubtnut.com/l/_1HqmLFgIqICZ
https://dl.doubtnut.com/l/_30GD580dPeNj

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

o Watch Video Solution

19. The 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


https://dl.doubtnut.com/l/_30GD580dPeNj
https://dl.doubtnut.com/l/_5KHt3N8B81fR

° Watch Video Solution

20. Consider the reaction A — B. The concentration of both the
reactants and the products varies exponentially with time. Which of the
following figure correctly describes the change in concentration of

reactants and products with time ?

\ /'“"
.L::_"_'._ A
Tima —»
(@)
A.
B.
fl\ 4
i
E
§ W
Time —»



https://dl.doubtnut.com/l/_5KHt3N8B81fR
https://dl.doubtnut.com/l/_dm4F2gI4Zz05

- (A
—_®
Time o
D. ()
Answer: B

° Watch Video Solution

21. The time of completion of 90% of a first order reaction is

approximately

A. 11 times that of half-life

B. 2.2 times that of half-life

C. 3.3 times that of half-life

D. 4.4 times that of half-life

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dm4F2gI4Zz05
https://dl.doubtnut.com/l/_ZyEt6tCkq9bP

22.The rate law for the reaction 2N;,05 — 4NQOy + O, is

Ar— k[N205]
B.r = k[N205]2
Cr= k[NQOE')]O

D.r = k[NO,]*[0,]

Answer: A

o Watch Video Solution

dB
23. At any stage of the reaction 3A — 2B, the reaction rate 4 —— will be

dt
equal to
A_3 dA
' dt
B dA
T dt
—2dA

CC———
3 dt


https://dl.doubtnut.com/l/_ZyEt6tCkq9bP
https://dl.doubtnut.com/l/_ENRmacQARcIx
https://dl.doubtnut.com/l/_LThjx5PnkYoP

-3 dA
2 dt

Answer: C

o Watch Video Solution

24, For the reaction system
2NO(g) + O3(9) — — — — — — 2NOs(g),volume is  suddenly
reduced to half its value by increasing the pressure on it. If the reaction is
of first order with respect to O, and second order with respect to NO, the
rate of reaction will

A. Diminish to one-fourth of its initial value

B. Diminish to one-eighth of its initial value

C.Increase to eight times of its initial value

D. Increase to four times of its initial value.

Answer: C

| o Watch Video Solution


https://dl.doubtnut.com/l/_LThjx5PnkYoP
https://dl.doubtnut.com/l/_ReBXIgsaBD72

E,/RT

25. In respect of the equation k = Ae™ in chemical kinetics, which

one of the following statements is correct?

A. ks equilibrium constant

B. Ais adsorption factor

C. E, is energy of activation

D. R is Rydberg constant

Answer: C

o Watch Video Solution

26. The time taken for the completion of 3/4 of a first order reaction is

A. (2.303/k) log 3/4

B. (2.303/k) log 4


https://dl.doubtnut.com/l/_ReBXIgsaBD72
https://dl.doubtnut.com/l/_wP56OyfGxWWI
https://dl.doubtnut.com/l/_05nPyeG2poGs

C.(2.303/k) log 1/4

D. (2.3033/0.75) log k

Answer: B

° Watch Video Solution

27. For a reaction A + B — C + D, if concentration of A is doubled
without altering that of B, rate doubles. If concentration of B is increased

nine times without altering that of A, rate triples. Order of the reaction is

A.2

B.1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_05nPyeG2poGs
https://dl.doubtnut.com/l/_1qCFuxInOoHk

28. The half-life of a reaction is halved as the initial concentration of the

reactant is doubled. The order of the reaction is

A. 0.5

B.1

C.2

D.0

Answer: C

o Watch Video Solution

29. The reaction X — Product follows first order kinetics. In 40 minutes
the concentration of X changes from 0.1 M to 0.025 M. Then the rate of

reaction when concentration of X is 0.01 M will be

A 1.73 x 10" * min !


https://dl.doubtnut.com/l/_1qCFuxInOoHk
https://dl.doubtnut.com/l/_uEjwO4LeOxJI
https://dl.doubtnut.com/l/_GRvQZ24DfvHS

B.3.47 x 10 °M min !

C.3.47 x 10" *M min !

D.1.73 x 10 °M min ~!

Answer: C

o Watch Video Solution

30. In a first order reaction, the concentration of the reactant decreases

from 0.8 M to 0.4 M in 15 minutes. The time taken for the concentration

of to change from 0.1 M to 0.025 M is

A. 30 min

B. 15 min

C.7.5 min

D. 60 min

Answer: A

[ - |


https://dl.doubtnut.com/l/_GRvQZ24DfvHS
https://dl.doubtnut.com/l/_69Ndc6xNrd5q

| @ Watch Video Solution J

31. The rate equation for the reaction 24 + B — C'is found to be : rate =

k[A] [B] The correct statement in relation to this reaction is that the

A. unit of k must be s 1

B.%1,2 is a constant
C. rate of formation of C is twice the rate of disappearance of A

D. value of k is independent of the initial concentration of A and B.

Answer: D

o Watch Video Solution

-1
32. The rate of first order reaction is 1.5 x 10" 2 molL ! min at 0.5 M

concentration of the reactant. The half-life of the reaction is

A.7.53 min


https://dl.doubtnut.com/l/_69Ndc6xNrd5q
https://dl.doubtnut.com/l/_mZmmeR6O1rFv
https://dl.doubtnut.com/l/_1WpjcWxQXg2u

B. 0.383min

C.23.1 min

D. 8.73 min

Answer: C

° Watch Video Solution

33. The half-lives of 2 samples are 0.1 and 0.4 seconds. Their initial conc.

are 200 and 50 respectively. What is the order of the reaction ?

A.O
B.2
C.1

D.4

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_1WpjcWxQXg2u
https://dl.doubtnut.com/l/_CT0T0HFH6mhX

34. The velocity constant of a reaction at 290 K was found to be
3.2 x 10 35~ !. When the temperature is raised to 310 K, it will be about
A6.4x 103
B.3.2 x 10~*
C.9.6 x 1073

D.1.28 x 102

Answer: D

o Watch Video Solution

35. For a first order reaction A — B the reaction rate at reactant
concentration of 0.01 M is found to be2.0 x 10 °molL " 's L. The half-

life period of the reaction is

A.30s


https://dl.doubtnut.com/l/_CT0T0HFH6mhX
https://dl.doubtnut.com/l/_a8tp8YopHRRr
https://dl.doubtnut.com/l/_58dwzkI4BsfO

B.220s

C.300s

D.347s

Answer: D

° Watch Video Solution

36. The role of a catalyst is to change

A. Gibbs energy of reaction

B. enthalpy of reaction

C. activation energy of reaction

D. equilibrium constant.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_58dwzkI4BsfO
https://dl.doubtnut.com/l/_d1zoWTGLxu7K
https://dl.doubtnut.com/l/_cQyNxwK7FyYP

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

reaction:

A. increases

B. decreases

C. remains unchanged

D. may increase or decrease.

Answer: C

o Watch Video Solution

38. Activation energy of a chemical reaction can be determined by

A. determining the rate constant at standard temperature

B. determining the rate constant at two temperatures

C. determining probability of collision

D. using catalyst.


https://dl.doubtnut.com/l/_cQyNxwK7FyYP
https://dl.doubtnut.com/l/_jJVNYkAG7C23

Answer: B

° Watch Video Solution

39. Consider the given figure and mark the correct option.

Activated Complex

= Y
S 4 Products
[ =
@
2 Ez
-
2
B -

Reactants

Reaction Coordinate ——»

A. Activation energy of forward reaction is E; + E» andproduct is less

stable than reactant


https://dl.doubtnut.com/l/_jJVNYkAG7C23
https://dl.doubtnut.com/l/_hyU6O8AcSepY

B. Activation energy of forward reaction is F4 + E, and product is

more stable than reactant.

C. Activation energy of both forward and backward reaction is

FE, + E5 and reactant is more stable than product.

D. Activation energy of backward reaction is E; and product is more

stable than reactant.

Answer: A

o Watch Video Solution

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

A(g) — Bl(g) + C(g)

The initial pressure of the system before decomposition of A was pi. After
lapse of time 'T', total pressure of the system increased by x units and

became 'p;'. The rate constant k for the reaction is given as

2.303 )
Ak = ; log P

pl —x


https://dl.doubtnut.com/l/_hyU6O8AcSepY
https://dl.doubtnut.com/l/_37d6DzbES4wj

B.k = —
t ngI —x
2.303 o
Ck= o)
t epl—p
2.303 )
k= log .pl
t pL—x

Answer: B

o Watch Video Solution

41. According to Arrhenius equation, rate constant k is equal to

Ae B/ BT \Which of the following options represents the graph of In k vs
1

—?
T

Ink

A, 1T —



https://dl.doubtnut.com/l/_37d6DzbES4wj
https://dl.doubtnut.com/l/_iOzXrql8ZLni

(@ 1fT—b“ )
l ,
ink| //
_/
L.A R
D T —>
Answer: A

o Watch Video Solution

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

option.

_ Ea
k= Ae ®
A. Rate constant increases exponentially with increasing activation

energy and decreasing temperature

B. Rate constant decreases exponentially with increasing activation

energy and increasing temperature


https://dl.doubtnut.com/l/_iOzXrql8ZLni
https://dl.doubtnut.com/l/_UtC2UE9giaoI

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

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_UtC2UE9giaoI
https://dl.doubtnut.com/l/_o5cHaGQVLY2e

correct option.

V5=V,
A. Average rate upto 40 second is 0
V3 —V
B. Average rate up to 40 seconds is——
40 — 30
V3
C. Average rate upto 40 seconds is o
. Vs =V
D. Average rate upto 40 seconds is—> 1
40 — 20

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_o5cHaGQVLY2e

44. 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. 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

o Watch Video Solution



https://dl.doubtnut.com/l/_o5cHaGQVLY2e
https://dl.doubtnut.com/l/_P71QUFNAS57f

45. Consider the graph given in figure . Which of the following options

does not show instantaneous rate of reaction at 40 ?

© 2030 40 50

Ve — V&
50 — 30
Vi—Vy
(b) 50 — 30
(C)V?’_V2
40 — 30
(ol)—V:”_V1
40 — 20
NAEZ

" 50 — 30


https://dl.doubtnut.com/l/_gtpC2nOgoAga

Vi =V

" 50 — 30

Vi -V,

" 40 — 30

Vi -1

. 40 — 20
Answer: B

o Watch Video Solution

46. Which of the following statement is correct?

A.The rate of a 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

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

reactant(s)

Answer: A


https://dl.doubtnut.com/l/_gtpC2nOgoAga
https://dl.doubtnut.com/l/_iye1qBPwVcFo

° Watch Video Solution

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

given below?

5Br~ (aq) + BrO; (aq) + 6H * (aq) — 3Bry(aq) + 2H,0(1)

A A[Br~] :5A[H+]
At At
5 A[Br-] EA[H+]
At 5 At
c A[Br-] EA[H*]
At 6 At
5 A[Br~] :GA[H+]
At At
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_iye1qBPwVcFo
https://dl.doubtnut.com/l/_5NSbewLo4G9g

48. Which of the following graphs represents exothermic reaction ?

Activated Complex Activated Complex

J 1) e

Reactants

b

Reaction Coordinate—» Reaction Coordinate —»
(i) (i)

Activated Complex
&
\_
Reactants  Products

Reaction Coordinate —»
(i

A. (i) only

B. (ii) only

C. (iii) only

D. (i) and (ii)

Answer: A



https://dl.doubtnut.com/l/_0QbzUDvw3GGQ

| o Watch Video Solution

49, Rate law for the reaction A + 2B — ('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. quadrupled

D. halved

Answer: A

o Watch Video Solution

50. Which of the following statements is incorrect about the collison

theory of chemical reaction?


https://dl.doubtnut.com/l/_0QbzUDvw3GGQ
https://dl.doubtnut.com/l/_d4aswgRQHcbz
https://dl.doubtnut.com/l/_M0Q9ouqIVXl9

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

ignores their structural features.

B. Number of effective collisions determines the 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 and

proper orientation for the collision to be effective.

Answer: C

o Watch Video Solution

51. A first order reaction is 50% completed in 1.26 x 10*s. How much

time would it take for 100% completion?

A.1.26v x 10*°s

B.2.52 x 10's


https://dl.doubtnut.com/l/_M0Q9ouqIVXl9
https://dl.doubtnut.com/l/_thoRgMZwbQ77

C.2.52 x 10%s

D. infinite

Answer: D

o Watch Video Solution

52. Compounds ‘A" and 'B'

equation.

A(g) — 2B(g) — 2C(g)

react according to the following chemical

Concentration of either ‘A" or 'B' were changed Keeping the concentration

of one of the reactants constant and rates were measured as a function

of initial concentration. Following result were obtained.

Choose the correct option for the rate equations for this reaction.

Experiment Initial Initial Initial
concentration of | concentration of | concentration of
[Al/molL™! [Bl/molL" [ClmolL s
0.30 0.30 0.10
0.30 0.60 \ 0.40
0.60 0.30 0.20

A Rate = k[A]*[B]


https://dl.doubtnut.com/l/_thoRgMZwbQ77
https://dl.doubtnut.com/l/_HPHo42YSdTtz

B.Rate = k[A][B]?
C.Rate = k[A][B]

D. Rate =k[A]*[B]°

Answer: B

o Watch Video Solution

53. Which of the following statements is not correct for the catalyst ?

A. It catalyses the forward and backward reactions to the same extent

B. It alters AG for 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


https://dl.doubtnut.com/l/_HPHo42YSdTtz
https://dl.doubtnut.com/l/_XmLiegP8jqPb

o Watch Video Solution

54.The 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

o Watch Video Solution

55. Consider the reaction A — B. The concentration of both the
reactants and the products varies exponentially with time. Which of the
following figure correctly describes the change in concentration of

reactants and products with time ?


https://dl.doubtnut.com/l/_XmLiegP8jqPb
https://dl.doubtnut.com/l/_LfvPzlsLZsZc
https://dl.doubtnut.com/l/_2aVtPHkdrNEu

(&)
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Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2aVtPHkdrNEu

56. The time of completion of 90% of a first order

approximately

A. 11 times that of half-life

B. 2.2 times that of half-life

C. 3.3 times that of half-life

D. 4.4 times that of half-life

Answer: C

reaction

is

o Watch Video Solution

57. The rate law for the reaction 2N;,05 — 4NOy + O, is

Ar — k[N2O5]
B.r = k[NzOg,]z
Cr= k[NzOg)]O

D.7 = k[NO,)*[O,)]


https://dl.doubtnut.com/l/_CLeMVevDyuHV
https://dl.doubtnut.com/l/_dmXPHLvtyjnX

Answer: A

° Watch Video Solution

. : dB .
58. At any stage of the reaction 3A — 2B, the reaction rate + o will be

equal to
dA
A _3E
g - 94
dt
—2 dA
3 dt
-3 dA
2 dt
Answer: C

° Watch Video Solution

59. For the reaction system

2NO(g) + O5(g9) — — — — — — 2NOs(g)volume is  suddenly


https://dl.doubtnut.com/l/_dmXPHLvtyjnX
https://dl.doubtnut.com/l/_2YBM4e7eA1AX
https://dl.doubtnut.com/l/_Nt74fkrDVAR8

reduced to half its value by increasing the pressure on it. If the reaction is

of first order with respect to O, and second order with respect to NO, the

rate of reaction will

A. Diminish to one-fourth of its initial value

B. Diminish to one-eighth of its initial value

C.Increase to eight times of its initial value

D. Increase to four times of its initial value.

Answer: C

o Watch Video Solution

E,/RT

60. In respect of the equation k = Ae™ in chemical kinetics, which

one of the following statements is correct?

A. k is equilibrium constant

B. Ais adsorption factor

C. E, is energy of activation


https://dl.doubtnut.com/l/_Nt74fkrDVAR8
https://dl.doubtnut.com/l/_lZtdGpJF27l5

D. R is Rydberg constant

Answer: C

° Watch Video Solution

61. The time taken for the completion of 3/4 of a first order reaction is
A. (2.303/k) log 3/4
B. (2.303/k) log 4
C.(2.303/k) log 1/4

D. (2.3033/0.75) log k

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lZtdGpJF27l5
https://dl.doubtnut.com/l/_x3YzCP9XHq7y

62. For a reaction A + B — C + D, if concentration of A is doubled
without altering that of B, rate doubles. If concentration of B is increased

nine times without altering that of A, rate triples. Order of the reaction is

A.2

Answer: C

o Watch Video Solution

63. The half-life of a reaction is halved as the initial concentration of the

reactant is doubled. The order of the reaction is

A.0.5

B.1


https://dl.doubtnut.com/l/_0Y5VgU7LgUNL
https://dl.doubtnut.com/l/_dhgevzlgfJNz

C.2

D.0

Answer: C

° Watch Video Solution

64.The reaction X — Product follows first order kinetics. In 40 minutes

the concentration of X changes from 01 M to 0.025 M. Then the rate of

reaction when concentration of X is 0.01 M will be

A.1.73 x 10" % min !

B.3.47 x 10 °M min !

C.3.47 x 10 *M min !

D.1.73 x 10 " °M min ~!

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_dhgevzlgfJNz
https://dl.doubtnut.com/l/_hvqzCYD48uEW

65. In a first order reaction, the concentration of the reactant decreases

from 0.8 M to 0.4 M in 15 minutes. The time taken for the concentration

of to change from 0.1 M to 0.025 M is

A.30 min

B. 15 min

C.7.5 min

D. 60 min

Answer: A

o Watch Video Solution

66. The rate equation for the reaction 24 + B — C'is found to be : rate

= k[A] [B] The correct statement in relation to this reaction is that the

A. unit of k must be s !


https://dl.doubtnut.com/l/_hvqzCYD48uEW
https://dl.doubtnut.com/l/_vQAGJNCc3YqH
https://dl.doubtnut.com/l/_aM5R1KUo1PnY

B.11 /2 is a constant
C. rate of formation of C is twice the rate of disappearance of A

D. value of k is independent of the initial concentration of A and B.

Answer: D

° Watch Video Solution

-1
67. The rate of first order reaction is 1.5 x 1072 molL ! min at 0.5 M
concentration of the reactant. The half-life of the reaction is

A. 7.53 min

B. 0.383min

C.23.1 min

D. 8.73 min

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_aM5R1KUo1PnY
https://dl.doubtnut.com/l/_xW6zDp4h5brQ

68. The half-lives of 2 samples are 0.1 and 0.4 seconds. Their initial conc.

are 200 and 50 respectively. What is the order of the reaction ?

A.O0

B.2

C.1

D.4

Answer: B

o Watch Video Solution

69. The velocity constant of a reaction at 290 K was found to be

3.2 x 1035~ 1. When the temperature is raised to 310 K, it will be about

A 6.4 x 103

B.3.2 x 1074


https://dl.doubtnut.com/l/_xW6zDp4h5brQ
https://dl.doubtnut.com/l/_ewnhwSS7sVuk
https://dl.doubtnut.com/l/_vdNr0NAMFGfU

C.9.6 x 103

D.1.28 x 102

Answer: D

° Watch Video Solution

70. For a first order reaction A — B the reaction rate at reactant

concentration of 0.01 M is found to be2.0 x 10molL ~'s~!. The halflife

period of the reaction is

A.30s

B.220s

C.300s

D.347s

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_vdNr0NAMFGfU
https://dl.doubtnut.com/l/_xGtpp6kKuJ2D

71. The role of a catalyst is to change

A. Gibbs energy of reaction
B. enthalpy of reaction
C. activation energy of reaction

D. equilibrium constant.

Answer: C

o Watch Video Solution

72.1n the presence of a catalyst, the heat evolved or absorbed during the

reaction:

A. increases
B. decreases

C. remains unchanged



https://dl.doubtnut.com/l/_xGtpp6kKuJ2D
https://dl.doubtnut.com/l/_ROKfIlQvKkma
https://dl.doubtnut.com/l/_tfK58P8mnspt

D. may increase or decrease.

Answer: C

° Watch Video Solution

73. Activation energy of a chemical reaction can be determined by

A. determining the rate constant at standard temperature

B. determining the rate constant at two temperatures

C. determining probability of collision

D. using catalyst.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_tfK58P8mnspt
https://dl.doubtnut.com/l/_63EAeeZqsbPX

74. Consider the given figure and mark the correct option.

Activated Complex

Products

Potential energy ————»

Reactants

Reaction Coordinate ——»

A. Activation energy of forward reaction is E; + E» andproduct is less
stable than reactant
B. Activation energy of forward reaction is E; + E» and product is

more stable than reactant.
C. Activation energy of both forward and backward reaction is

FE1 + E» and reactant is more stable than product.


https://dl.doubtnut.com/l/_MYUGDoU5htbs

D. Activation energy of backward reaction is E; and product is more

stable than reactant.

Answer: A

o Watch Video Solution

75. Consider a first order gas phase decomposition reaction given below:
A(g) — B(g) + C(9)

The initial pressure of the system before decomposition of A was pi. After
lapse of time 'T', total pressure of the system increased by x units and

became 'p;'. The rate constant k for the reaction is given as

2.303 p
Ak= 1
k t ngI -
2.303 2pi
= 1
k t ngI —x
2.303 pt
k= lo
t opl - p
2.303 )
k= log—2
t pL—x

Answer: B


https://dl.doubtnut.com/l/_MYUGDoU5htbs
https://dl.doubtnut.com/l/_NvDPwA94JLpG

° Watch Video Solution

76. According to Arrhenius equation, rate constant k is equal to

Ae P/ BT Which of the following options represents the graph of In k vs

1
—?
T
InI’\
A, 1T ——
.lV
B. T —>
InTk
(@ 1T —»



https://dl.doubtnut.com/l/_NvDPwA94JLpG
https://dl.doubtnut.com/l/_BCjgR4grRxzP

Answer: A

o Watch Video Solution

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

option.

kL — AefEa/RT

A.Rate constant increases exponentially with increasing activation

energy and decreasing temperature

B. Rate constant decreases exponentially with increasing activation

energy and increasing temperature

C.Rate constant increases exponentially with decreasing activation

energy and decreasing temperature

D. Rate constant increases exponentially with decreasing activation

energy and increasing temperature.


https://dl.doubtnut.com/l/_BCjgR4grRxzP
https://dl.doubtnut.com/l/_6eVdcrVaTN6U

Answer: D

° Watch Video Solution

78. A graph of volume of hydrogen released vs time for the reaction
between zinc and dil. HCl is given in Fig. On the basis of this mark the

correct option.

Vs — V3

A. Average rate upto 40 second is 10


https://dl.doubtnut.com/l/_6eVdcrVaTN6U
https://dl.doubtnut.com/l/_otHtsbiCPAsI

V3=V
B. Average rate up to 40 seconds is

40 — 30

V3

C. Average rate upto 40 seconds is 10
Vi -V

D. Average rate upto 40 seconds is———
Verag "P 20— 20

Answer: C

o Watch Video Solution

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

reaction ?

A. The order of a reaction can be a fractional nhumber.

B. Order of a reaction is experimentally determined quantity

C. Order of a reaction is always equal to the sum of the stoichiometric

coefficients of reactants in the balanced chemical equation for a

reaction.


https://dl.doubtnut.com/l/_otHtsbiCPAsI
https://dl.doubtnut.com/l/_oZQk7n6qnWm8

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

o Watch Video Solution

80. Consider the graph given in figure . Which of the following options

does not show instantaneous rate of reaction at 40 ?


https://dl.doubtnut.com/l/_oZQk7n6qnWm8
https://dl.doubtnut.com/l/_jyCD1va3SLYH

O

Vs — Vs
50 — 30
Vi—Vs
50 — 30
Vis—Vs
40 — 30
Vs — Wi
40 — 20

(a)

(b)

()

(d)

Vs — Vs
" 50 — 30
Vi — Vs
"50 — 30
c.V?’_V2
40 — 30

2030 40

50


https://dl.doubtnut.com/l/_jyCD1va3SLYH

Vi =W
- 40 — 20

Answer: B

o Watch Video Solution

81. Which of the following statement is correct?

A.The rate of a 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

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

reactant(s)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_jyCD1va3SLYH
https://dl.doubtnut.com/l/_uQbON653qvq0
https://dl.doubtnut.com/l/_Q5UBSgzmJR6b

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

given below?

5Br~ (aq) + BrO; (ag) + 6H * (aq) — 3Bry(aq) + 2H,0(1)

LABr] A

At At
8 A[Br~ | B EA[H*]
T At 5 At
c A[Br | B EA[H+]
- At 6 At
5 A[Br~| :6A[H+]
At At

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Q5UBSgzmJR6b

83. Which of the following graphs represents exothermic reaction ?

Activated Complex Activated Complex

J 1) e

Reactants

b

Reaction Coordinate—» Reaction Coordinate —»
(i) (i)

Activated Complex
&
Reactants Pr\ﬁ_d.-cu

Reaction Coordinate —»
(i

A. (i) only

B. (ii) only

C. (iii) only

D. (i) and (ii)

Answer: A



https://dl.doubtnut.com/l/_EofclHVFw502

| o Watch Video Solution

84. Rate law for the reaction A + 2B — Clis 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. quadrupled

D. halved

Answer: A

o Watch Video Solution

85. Which of the following statements is incorrect about the collison

theory of chemical reaction?


https://dl.doubtnut.com/l/_EofclHVFw502
https://dl.doubtnut.com/l/_JoPJ4ATBnfiW
https://dl.doubtnut.com/l/_abqR8zkuA1KA

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

ignores their structural features.

B. Number of effective collisions determines the 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 and

proper orientation for the collision to be effective.

Answer: C

o Watch Video Solution

86. A first order reaction is 50% completed in 1.26 x 10*s. How much

time would it take for 100% completion?

A.1.26v x 10*°s

B.2.52 x 10Ms


https://dl.doubtnut.com/l/_abqR8zkuA1KA
https://dl.doubtnut.com/l/_Zm3c6vjYkGSx

C.2.52 x 10%s

D. infinite

Answer: D

o Watch Video Solution

87. Compounds ‘A" and 'B'
equation.
A(g) — 2B(g) — 2C(g)

Concentration of either 'A' o

react according to the following chemical

r 'B' were changed Keeping the concentration

of one of the reactants constant and rates were measured as a function

of initial concentration. Following result were obtained.

Choose the correct option for the rate equations for this reaction.

Experiment Initial Initial Initial
concentration of | concentration of | concentration of
[Al/molL™! [Bl/molL! [Cl/molL s
0.30 0.30 0.10
030 0.60 \ 040
0.60 0.30 0.20

A Rate = k[A]*[B]


https://dl.doubtnut.com/l/_Zm3c6vjYkGSx
https://dl.doubtnut.com/l/_VtLS8o0fXL8F

B.Rate = k[A][B]?
C.Rate = k[A][B]

D. Rate =k[A]*[B]°

Answer: B

o Watch Video Solution

88. Which of the following statements is not correct for the catalyst ?

A. It catalyses the forward and backward reactions to the same extent

B. It alters AG for 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


https://dl.doubtnut.com/l/_VtLS8o0fXL8F
https://dl.doubtnut.com/l/_RXzi2wkOv1OS

o Watch Video Solution

89. The 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

o Watch Video Solution

90. Consider the reaction A — B. The concentration of both the
reactants and the products varies exponentially with time. Which of the
following figure correctly describes the change in concentration of

reactants and products with time ?


https://dl.doubtnut.com/l/_RXzi2wkOv1OS
https://dl.doubtnut.com/l/_IKYqwoW77VXX
https://dl.doubtnut.com/l/_sfMZvzs7V7Hk
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D (d)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_sfMZvzs7V7Hk

91. The time of completion of 90% of a first order

approximately

A. 11 times that of half-life

B. 2.2 times that of half-life

C. 3.3 times that of half-life

D. 4.4 times that of half-life

Answer: C

reaction

is

o Watch Video Solution

92. The rate law for the reaction 2N;,05 — 4NQOy + O, is

Ar— k[N2O5]
B.r = k[NzOg,]z
Cr= k[N205]0

D.r = k[NO,]*[0,]


https://dl.doubtnut.com/l/_QdKf1IXaudqo
https://dl.doubtnut.com/l/_hQzyszOaDVPA

Answer: A

° Watch Video Solution

. : dB .
93. At any stage of the reaction 3A — 2B, the reaction rate + I will be

equal to
dA
A _3E
g 44
dt
-2 dA
3 dt
-3 dA
2 dt
Answer: C

° Watch Video Solution

94. For the reaction system

2NO(g) + O5(g9) — — — — — — 2NOs(g)volume is  suddenly


https://dl.doubtnut.com/l/_hQzyszOaDVPA
https://dl.doubtnut.com/l/_A3g1tKgasi8G
https://dl.doubtnut.com/l/_8YufJtb2hcfb

reduced to half its value by increasing the pressure on it. If the reaction is

of first order with respect to O, and second order with respect to NO, the

rate of reaction wiill

A. Diminish to one-fourth of its initial value

B. Diminish to one-eighth of its initial value

C.Increase to eight times of its initial value

D. Increase to four times of its initial value.

Answer: C

o Watch Video Solution

E,/RT

95. In respect of the equation k = Ae™ in chemical kinetics, which

one of the following statements is correct?

A. kis equilibrium constant

B. Ais adsorption factor

C. E, is energy of activation


https://dl.doubtnut.com/l/_8YufJtb2hcfb
https://dl.doubtnut.com/l/_cjn9YsduXTUM

D.Ris Rydberg constant

Answer: C

° Watch Video Solution

96. The time taken for the completion of 3/4 of a first order reaction is

A. (2.303/k) log 3/4

B. (2.303/k) log 4

C.(2.303/k) log 1/4

D. (2.3033/0.75) log k

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_cjn9YsduXTUM
https://dl.doubtnut.com/l/_h0EmP0oKmvLk

97. For a reaction A + B — C + D, if concentration of A is doubled
without altering that of B, rate doubles. If concentration of B is increased

nine times without altering that of A, rate triples. Order of the reaction is

A.2

Answer: C

o Watch Video Solution

98. The half-life of a reaction is halved as the initial concentration of the

reactant is doubled. The order of the reaction is

A.0.5

B.1


https://dl.doubtnut.com/l/_AaiAAvJUrbiQ
https://dl.doubtnut.com/l/_mBB2hmXFWWjz

C.2

D.0

Answer: C

° Watch Video Solution

99, The reaction X — Product follows first order kinetics. In 40 minutes

the concentration of X changes from 01 M to 0.025 M. Then the rate of

reaction when concentration of X is 0.01 M will be

A.1.73 x 10" % min !

B.3.47 x 10 °M min !

C.3.47 x 10" *M min !

D.1.73 x 10 "°M min ~!

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mBB2hmXFWWjz
https://dl.doubtnut.com/l/_WBceSHypwj5C

100. In a first order reaction, the concentration of the reactant decreases

from 0.8 M to 0.4 M in 15 minutes. The time taken for the concentration

of to change from 0.1 M to 0.025 M is

A.30 min

B. 15 min

C.7.5 min

D. 60 min

Answer: A

o Watch Video Solution

101. The rate equation for the reaction 24 + B — C'is found to be : rate

= k[A] [B] The correct statement in relation to this reaction is that the

A. unit of k must be s !


https://dl.doubtnut.com/l/_WBceSHypwj5C
https://dl.doubtnut.com/l/_QTNPvJNHOSc2
https://dl.doubtnut.com/l/_Y7AxrAk2xa7d

B.%1 /9 Is a constant
C.rate of formation of C is twice the rate of disappearance of A

D. value of k is independent of the initial concentration of A and B.

Answer: D

° Watch Video Solution

-1
102. The rate of first order reaction is 1.5 x 102 molL ! min at 0.5 M

concentration of the reactant. The half-life of the reaction is

A. 7.53 min

B. 0.383min

C.23.1 min

D. 8.73 min

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Y7AxrAk2xa7d
https://dl.doubtnut.com/l/_CvnL6FTovDEA

103. The half-lives of 2 samples are 0.1 and 0.4 seconds. Their initial conc.

are 200 and 50 respectively. What is the order of the reaction ?

A.O

B.2

C.1

D.4

Answer: B

o Watch Video Solution

104. The velocity constant of a reaction at 290 K was found to be

3.2 x 10 35~ !. When the temperature is raised to 310 K, it will be about

A 6.4 x 103

B.3.2 x 1074


https://dl.doubtnut.com/l/_CvnL6FTovDEA
https://dl.doubtnut.com/l/_YKXLyATJRcif
https://dl.doubtnut.com/l/_1ayTXMzvuLO4

C.9.6 x 103

D.1.28 x 102

Answer: D

° Watch Video Solution

105. For a first order reaction A — B the reaction rate at reactant

concentration of 0.01 M is found to be2.0 x 10molL ~'s~!. The halflife

period of the reaction is

A.30s

B.220s

C.300s

D. 347s

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1ayTXMzvuLO4
https://dl.doubtnut.com/l/_DgU6o9PVTtO0

EXERCISE (PART- | (OBJECTIVE QUESRTIONS) C. CORRECT THE FOLLOWING
STATEMENTS BY CHANGING THE UNDERLINED PART OF THE STATEMENT ( DO

NOT CHANGE THE WHOLE SENTENCE .))

1. The rate of a reaction can be determined by dividing the total change

in concentration by total time taken.

° Watch Video Solution

2. Greater the concentration of reactants, slower the rate of reaction.

° Watch Video Solution

3. Asmall rise in temperature decreases the rate of reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_DgU6o9PVTtO0
https://dl.doubtnut.com/l/_7vsAbeyQ20co
https://dl.doubtnut.com/l/_HuxXKGkWeBaz
https://dl.doubtnut.com/l/_7qjOQihz6TKb

4. Correct the following statements by changing the underlined part of
the sentence (Do not change the whole sentence)
Catalyst increases the rate of forward reaction

and decreases the rate of backward reaction in a reversible process.

° Watch Video Solution

5. Catalyst is a substance which alters the equilibrium constant of

reaction

° Watch Video Solution

6. Temperature coefficient of a reaction is the ratio of the rate constants

at temperatures separated by 20°.

° Watch Video Solution



https://dl.doubtnut.com/l/_4MtbwLFnaJss
https://dl.doubtnut.com/l/_VTCDzQMTFs3X
https://dl.doubtnut.com/l/_xscPVT7WlqdI

7.Order of a reaction cannot be fractional

o Watch Video Solution

8. Photochemical combination of hydrogen and chlorine is a

first order reaction.

o Watch Video Solution

9. Fastest step in areaction is the rate determining step.

o Watch Video Solution

10. Activation energy is the sum of threshold energy and energy of

reactants.

o Watch Video Solution



https://dl.doubtnut.com/l/_zTHvj7MvTZFf
https://dl.doubtnut.com/l/_APn4HXbkinLZ
https://dl.doubtnut.com/l/_VooEuyc4pC3j
https://dl.doubtnut.com/l/_h0PzyiZUrrFD
https://dl.doubtnut.com/l/_aazSXgpwwIWC

11. The order of a reaction can be calculated from law of mass action.

° Watch Video Solution

12. Collision theory is not satisfactory for bimolecular reactions.

° Watch Video Solution

13. The order of reaction is determined by stoichiometry of the reaction

° Watch Video Solution

14. The rate of a reaction can be determined by dividing the total change

in concentration by total time taken.

° Watch Video Solution



https://dl.doubtnut.com/l/_aazSXgpwwIWC
https://dl.doubtnut.com/l/_4An7oLS6hpiW
https://dl.doubtnut.com/l/_Lr6pYIVkwKMD
https://dl.doubtnut.com/l/_jU7pmu0aWTZC

15. Greater the concentration of reactants, slower the rate of reaction.

° Watch Video Solution

16. A small rise in temperature decreases the rate of reaction.

° Watch Video Solution

17. Correct the following statements by changing the underlined part of
the sentence (Do not change the whole sentence)
Catalyst increases the rate of forward reaction

and decreases the rate of backward reaction in a reversible process.

° Watch Video Solution

18. Catalyst is a substance which alters the equilibrium constant of

reaction

| e |


https://dl.doubtnut.com/l/_O3PfwJ04EGkm
https://dl.doubtnut.com/l/_Ql1njc60wgtu
https://dl.doubtnut.com/l/_wbRWXsuq8Kbt
https://dl.doubtnut.com/l/_Nyvw6tzddLwg

| & Watch Video Solution I

19. Temperature coefficient of a reaction is the ratio of the rate constants

at temperatures separated by 20°.

o Watch Video Solution

20. Order of a reaction cannot be fractional

o Watch Video Solution

21. Photochemical combination of hydrogen and chlorine is a

first order reaction.

o Watch Video Solution

22.Fastest step in areaction is the rate determining step.

| e I


https://dl.doubtnut.com/l/_Nyvw6tzddLwg
https://dl.doubtnut.com/l/_I1gJJeFzPoHu
https://dl.doubtnut.com/l/_6CiA04P2KCL2
https://dl.doubtnut.com/l/_PgaFESmQ5koy
https://dl.doubtnut.com/l/_w8ClwlGOJMKL

| ¥ Watch Video Solution J

23. Activation energy is the sum of threshold energy and energy of

reactants.

o Watch Video Solution

24. The order of a reaction can be calculated from law of mass action.

o Watch Video Solution

25. Collision theory is not satisfactory for bimolecular reactions.

o Watch Video Solution

26. The order of reaction is determined by stoichiometry of the reaction

o Watch Video Solution



https://dl.doubtnut.com/l/_w8ClwlGOJMKL
https://dl.doubtnut.com/l/_IL6a8EeLL5Pd
https://dl.doubtnut.com/l/_6PlGJYrnu7bF
https://dl.doubtnut.com/l/_oaKMTaQ4Aflo
https://dl.doubtnut.com/l/_iJmK0HsWpf8N

27.The rate of a reaction can be determined by dividing the total change

in concentration by total time taken.

° Watch Video Solution

28. Greater the concentration of reactants, slower the rate of reaction.

° Watch Video Solution

29. A small rise in temperature decreases the rate of reaction.

° Watch Video Solution

30. Correct the following statements by changing the underlined part of
the sentence (Do not change the whole sentence)
Catalyst increases the rate of forward reaction

and decreases the rate of backward reaction in a reversible process.

| e |


https://dl.doubtnut.com/l/_703rWTpGSril
https://dl.doubtnut.com/l/_bNKLZ9MwYvUc
https://dl.doubtnut.com/l/_RR52CVmpDyZ7
https://dl.doubtnut.com/l/_30bLOlbEEGvo

& watch Video Solution I

31. Catalyst is a substance which alters the equilibrium constant of

reaction

o Watch Video Solution

32. Temperature coefficient of a reaction is the ratio of the rate constants

at temperatures separated by 20°.

o Watch Video Solution

33. Order of a reaction cannot be fractional

o Watch Video Solution



https://dl.doubtnut.com/l/_30bLOlbEEGvo
https://dl.doubtnut.com/l/_D3mcle2Cf8xL
https://dl.doubtnut.com/l/_upKBb0v1LvH5
https://dl.doubtnut.com/l/_0cwDoRS0aZoN

34. Photochemical combination of hydrogen and chlorine is a

first order reaction.

o Watch Video Solution

35.Fastest step in areaction is the rate determining step.

o Watch Video Solution

36. Activation energy is the sum of threshold energy and energy of

reactants.

o Watch Video Solution

37.The order of a reaction can be calculated from law of mass action.

o Watch Video Solution



https://dl.doubtnut.com/l/_wH0TSBlwYaVn
https://dl.doubtnut.com/l/_18s064C6Vvyz
https://dl.doubtnut.com/l/_UozK9ddvUl9Q
https://dl.doubtnut.com/l/_KK5oicJzVKhp
https://dl.doubtnut.com/l/_eYL3zsSNrxSp

38. Collision theory is not satisfactory for bimolecular reactions.

o Watch Video Solution

39. The order of reaction is determined by stoichiometry of the reaction

o Watch Video Solution

EXERCISE (PART- | (OBJECTIVE QUESRTIONS) D. MATCH THE FOLLOWING )


https://dl.doubtnut.com/l/_eYL3zsSNrxSp
https://dl.doubtnut.com/l/_HU9W3PsRkxkQ

Match the following columns

(i) First onder rate constant () K= Ao "RT
i} Rale determining siep i Arrhemius equation
{iif) Adrhenus equation () Slowest step
(iv) Rate of reaction () sec!
(v} Activation cnergy ) mole L' 5!
() Provides alternative path " Temperature coefTcient
requiring lower activation
EnErgy
{vil) Haif-life pertod of first ig) a2k
order reaction

{viif) Ratio of e constants al th) Independent of mitial
two different lemperstures.  concentration
differing by 10°C

(ix) Half-life of a #ero order i) Catalynt
reaction

o Watch Video Solution



https://dl.doubtnut.com/l/_3SbVgD1XbZB2

Match the following columns

(i) First onder rate constant () K= Ao "RT
i} Rale determining siep i Arrhemius equation
{iif) Adrhenus equation () Slowest step
(iv) Rate of reaction () sec!
(v} Activation cnergy ) mole L' 5!
() Provides alternative path " Temperature coefTcient
requiring lower activation
EnErgy
{vil) Haif-life pertod of first ig) a2k
order reaction

{viif) Ratio of e constants al th) Independent of mitial
two different lemperstures.  concentration
differing by 10°C

(ix) Half-life of a #ero order i) Catalynt
reaction

o Watch Video Solution



https://dl.doubtnut.com/l/_biU1FZyqmywL

3. Match the following columns

(i) First onder rate constant (a) K = Ae ®®T
(i) Rate determining siep (b Aurhemius cquation
(iif) Adrhenius equation () Showest step
{iv) Rate of reaction by sec!
{v) Activation energy ) mole L' ¢!
(W) Provides aliernative path N Temporature omefTicient
requiring lower activation
Energy
(vif) Half-life period of first ig) a2k
order reaction

(viif) Ratio of mie constants at th) Independent of mitial
two different lemperstures.  concentration
differing by 10°C

(ix) Half-life of a #ero order i) Catalynt
reaction

o Watch Video Solution

EXERCISE (PART- Il (DESCRIPTIVE QUESRTIONS) A. VERY SHORT ANSWER

QUESTIONS (WITH ANSWERS ))

1. State the rate law of chemical reactions.

o Watch Video Solution



https://dl.doubtnut.com/l/_DDVgmBqenS7F
https://dl.doubtnut.com/l/_jyvbK3yqkHnu
https://dl.doubtnut.com/l/_dqNjedMjTBsU

2. What is an elementary reaction?

° Watch Video Solution

3. Define order of a reaction.

o Watch Video Solution

4. What is meant by molecularity of a reaction ?

° Watch Video Solution

5. For the reaction 2X — X, the rate of reaction becomes three times
when the concentration of X is increased 27 times. What is the order of

the reaction?

o Watch Video Solution



https://dl.doubtnut.com/l/_dqNjedMjTBsU
https://dl.doubtnut.com/l/_k4Hh41rYev5h
https://dl.doubtnut.com/l/_lDWmOtsLKwz2
https://dl.doubtnut.com/l/_97v1PxyLBZCP

6. Why hydrolysis of ethyl acetate with NaOH follows second order

kinetics while acidic hydrolysis of ethyl acetate is a first order reaction.

° Watch Video Solution

7.1dentify the reaction order from each of the following rate :

kE=23x 10°Lmol 's~!

° Watch Video Solution

8. Identify the reaction order from each of the following rate :

E—=31x10 4!

° Watch Video Solution

9. Give one example of reaction in which order and molecularity are equal.

° Watch Video Solution



https://dl.doubtnut.com/l/_CE9mvmMYgPXe
https://dl.doubtnut.com/l/_sm9aGmERuhSC
https://dl.doubtnut.com/l/_h2cBcVQ1YHXm
https://dl.doubtnut.com/l/_SMG187ryQEEo

10. For which order of the reaction, the units of the rate constant are

independent of the concentration ?

o Watch Video Solution

11. What is the order of a photochemical reaction ?

o Watch Video Solution

12. Does a zero order reaction has molecularity equal to zero?

o Watch Video Solution

13. Give an example of pseudo first order reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_SMG187ryQEEo
https://dl.doubtnut.com/l/_1Nm2sLrvC5yz
https://dl.doubtnut.com/l/_eZ0bOKw0cyBa
https://dl.doubtnut.com/l/_7KvWSIZt9i3I
https://dl.doubtnut.com/l/_VlCoq6a97ncZ
https://dl.doubtnut.com/l/_Bn6Q3gU8uakq

14. How does the value of rate constant vary with reactant concentration?

° Watch Video Solution

15. A substance with initial concentration a follows zero order kinetics
with rate constant k =mol L~ 's . In how much time will the reaction go

to completion ?

° Watch Video Solution

16. The reaction A+B — C has zero order. What is the rate equation?

° Watch Video Solution

17.For the reaction, Ester + H 't — Acid + Alcohol, rate = k[Ester] [HJF}O

.What is the order of the reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Bn6Q3gU8uakq
https://dl.doubtnut.com/l/_apO3WFsWNvhl
https://dl.doubtnut.com/l/_Qp1kzEXYWp8v
https://dl.doubtnut.com/l/_OLt1RWZ084H2

18. For a reaction A + 2B — C, rate =k[A]”[B]Y. What is the order of

reaction ?

° Watch Video Solution

19. For a reaction A — B, the rate of reaction becomes twenty seven
times when the concentration of A is increased three times. What is the

order of the reaction?

° Watch Video Solution

20. For the reaction Cly(g) + 2NO(g) — 2NOCI ) the rate law is

expressed as: rate=k[Cl,][NO]? What is the overall order of this reaction

?

° Watch Video Solution



https://dl.doubtnut.com/l/_MFx1mr94KVth
https://dl.doubtnut.com/l/_iNj4QrNUiy03
https://dl.doubtnut.com/l/_8ElTZOEQDISM

21. Is there any reaction for which reaction rate does not decrease with

time?

° Watch Video Solution

22. A reaction is 50% complete in 2 hours and 75% complete in 4 hours.

What is the order of the reaction ?

° Watch Video Solution

23.The rate of reaction X — Y becomes 8 times when the concentration

of the reactant X is doubled. Write the rate law of the reaction.

° Watch Video Solution

24. A first order reaction is 50% complete in 20 minutes. What is its rate

constant ?

| e |


https://dl.doubtnut.com/l/_NC6dMiTEUtgv
https://dl.doubtnut.com/l/_rt63wg52plLl
https://dl.doubtnut.com/l/_CNlmkZkwbkMK
https://dl.doubtnut.com/l/_cRitaig4s73e

l &J Watch Video Solution J

25. What is the order of a reaction whose rate constant has the same

units as the rate of reaction ?

° Watch Video Solution

26. How is half-life period of a reaction is inversely proportional to initial

concentration for a second order reaction?

° Watch Video Solution

27. In some cases, it is found that large number of colliding molecules

have energy more than threshold energy, yet the reaction is slow. Why ?

° Watch Video Solution



https://dl.doubtnut.com/l/_cRitaig4s73e
https://dl.doubtnut.com/l/_h6b3Pr9YjeIk
https://dl.doubtnut.com/l/_cbr6SbCA0FVp
https://dl.doubtnut.com/l/_P3i30qNcFf13

28. In the reaction A — B, if the concentration of A is plotted against
time, the curves obtained will be as shown in Fig. 1 and 2. Predict the

order of the reactions.

— Cancantialion

Tirmg — Timg —

Fig. 1. Fig. 2

° Watch Video Solution

29. What is the rate determining step of a reaction?

° Watch Video Solution

30. The kinetics for the reaction, 2NO + 2H; — N, 4+ 2H50 is explained

by the following two steps:


https://dl.doubtnut.com/l/_h5G10QvhBjsM
https://dl.doubtnut.com/l/_osvpXaWSohrW
https://dl.doubtnut.com/l/_ZSTxaPt53s9e

(i1)O + Hy — H,O ( fast)

What is the predicted rate law?

° Watch Video Solution

31. Write the rate law and order for the following reaction:
A32 + Cz — AB2C + C (slow)

A32 +C — AB2C( fast)

° Watch Video Solution

32. Define Elementary step in a reaction

° Watch Video Solution

33.What is the temperature coefficient?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZSTxaPt53s9e
https://dl.doubtnut.com/l/_05Ahq5TfNAeU
https://dl.doubtnut.com/l/_R4RiH0wGHaWe
https://dl.doubtnut.com/l/_MqabR4Hltmgm

34. What are effective collisions ?

° Watch Video Solution

35. Define threshold energy.

° Watch Video Solution

36. What is the effect of catalyst on the rate of reaction ?

° Watch Video Solution

37. Define activation energy of a reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_MqabR4Hltmgm
https://dl.doubtnut.com/l/_ocIWukpFAM6n
https://dl.doubtnut.com/l/_VLSstLVsKJHo
https://dl.doubtnut.com/l/_hK6I5Tsl4Chi
https://dl.doubtnut.com/l/_YumuSxvFJK9f

38. How is activation energy of a reaction affected?

by using a catalyst

° Watch Video Solution

39. How is activation energy of a reaction affected

by increasing the temperature ?

° Watch Video Solution

40. In some cases, it is found that large number of colliding molecules

have energy more than threshold energy, yet the reaction is slow. Why ?

° Watch Video Solution

41. The reaction 2H,(g) + Os(aq) — 2H,0(l)is thermodynamically

feasible. How is that a mixture of hydrogen and oxygen kept at room


https://dl.doubtnut.com/l/_J01fEGZoFukJ
https://dl.doubtnut.com/l/_S1Ksmq0nlgKr
https://dl.doubtnut.com/l/_PFRbGPYAAiR7
https://dl.doubtnut.com/l/_NOYBTUbZbPzH

temperature shows no tendency to form water?

° Watch Video Solution

42. The activation energy of a reaction is zero. Will the rate constant of

the reaction depend upon temperature ?

° Watch Video Solution

43. Is there any participation of the catalyst in the chemical process?

° Watch Video Solution

44.How does a catalyst work?

° Watch Video Solution

45, State the rate law of chemical reactions.


https://dl.doubtnut.com/l/_NOYBTUbZbPzH
https://dl.doubtnut.com/l/_F5wnygY9U6zs
https://dl.doubtnut.com/l/_qmdGbaEoYaEm
https://dl.doubtnut.com/l/_1YMXhpsiuk9d
https://dl.doubtnut.com/l/_8rjJUGfWq53S

° Watch Video Solution

46. What is an elementary reaction?

° Watch Video Solution

47. Define order of a reaction.

° Watch Video Solution

48. What is meant by molecularity of a reaction ?

° Watch Video Solution

49, For the reaction 2X — Xs, the rate of reaction becomes three times
when the concentration of X is increased 27 times. What is the order of

the reaction?



https://dl.doubtnut.com/l/_8rjJUGfWq53S
https://dl.doubtnut.com/l/_TJZBwK7IcH7T
https://dl.doubtnut.com/l/_hQnpiJGz9J77
https://dl.doubtnut.com/l/_vWXKWknwRnHo
https://dl.doubtnut.com/l/_nHcre0hb52lI

| ° Watch Video Solution

50. Why hydrolysis of ethyl acetate with NaOH follows second order

kinetics while acidic hydrolysis of ethyl acetate is a first order reaction.

° Watch Video Solution

51. Identify the reaction order from each of the following rate :

k=23 x 10°Lmol 's !

° Watch Video Solution

52. Identify the reaction order from each of the following rate :

E—=31x10 %!

° Watch Video Solution



https://dl.doubtnut.com/l/_nHcre0hb52lI
https://dl.doubtnut.com/l/_TpyMSfuZ8sbt
https://dl.doubtnut.com/l/_JALPdBOkyn1h
https://dl.doubtnut.com/l/_fUMrwxrlh64A

53. Give one example of reaction in which order and molecularity are

equal.

o Watch Video Solution

54. For which order of the reaction, the units of the rate constant are

independent of the concentration ?

o Watch Video Solution

55.What is the order of a photochemical reaction ?

o Watch Video Solution

56. Does a zero order reaction has molecularity equal to zero?

o Watch Video Solution



https://dl.doubtnut.com/l/_4QLSc5zFeC1F
https://dl.doubtnut.com/l/_ZpshkPsPrEWt
https://dl.doubtnut.com/l/_1rca09LRL4D4
https://dl.doubtnut.com/l/_VY47LVjx99LG
https://dl.doubtnut.com/l/_pUtrKszL5pXt

57. Give an example of pseudo first order reaction.

° Watch Video Solution

58. How does the value of rate constant vary with reactant concentration?

° Watch Video Solution

59. A substance with initial concentration a follows zero order kinetics
with rate constant k =mol L~ 's . In how much time will the reaction go

to completion ?

° Watch Video Solution

60.The reaction A + B — C has zero order. What is the rate equation?

° Watch Video Solution



https://dl.doubtnut.com/l/_pUtrKszL5pXt
https://dl.doubtnut.com/l/_31Uo8Kq8Y7Uo
https://dl.doubtnut.com/l/_JcWEJVFOge2y
https://dl.doubtnut.com/l/_Lww8KcdKo53M
https://dl.doubtnut.com/l/_JT7CJFONhc4T

61. For the reaction, Ester + H ™ — Acid + Alcohol, rate = k[Ester] [H +}0

.What is the order of the reaction ?

° Watch Video Solution

62. For a reaction A + 2B — C, rate =k[A]”[B]". What is the order of

reaction ?

° Watch Video Solution

63. For a reaction A — B, the rate of reaction becomes twenty seven
times when the concentration of A is increased three times. What is the

order of the reaction?

° Watch Video Solution

64. For the reaction Cly(g) + 2NO(g) — 2NOCI ) the rate law is

expressed as: rate=k[Cl,][NO]? What is the overall order of this reaction


https://dl.doubtnut.com/l/_JT7CJFONhc4T
https://dl.doubtnut.com/l/_VUI5wwddHyxK
https://dl.doubtnut.com/l/_AtfrYw1tTg1u
https://dl.doubtnut.com/l/_0dtvfXnc9EtH

° Watch Video Solution

65. Is there any reaction for which reaction rate does not decrease with

time?

° Watch Video Solution

66. A reaction is 50% complete in 2 hours and 75% complete in 4 hours.

What is the order of the reaction ?

° Watch Video Solution

67. The rate of reaction X — Y becomes 8 times when the concentration

of the reactant X is doubled. Write the rate law of the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_0dtvfXnc9EtH
https://dl.doubtnut.com/l/_c6CGm8T363l8
https://dl.doubtnut.com/l/_QQ98vWuJ3LWF
https://dl.doubtnut.com/l/_XDpZp7WXxoLr
https://dl.doubtnut.com/l/_PUp1goXZXHvG

68. A first order reaction is 50% complete in 20 minutes. What is its rate

constant ?

° Watch Video Solution

69. What is the order of a reaction whose rate constant has the same

units as the rate of reaction ?

° Watch Video Solution

70. How is half-life period of a reaction is inversely proportional to initial

concentration for a second order reaction?

° Watch Video Solution

71. In some cases, it is found that large number of colliding molecules

have energy more than threshold energy, yet the reaction is slow. Why ?

| e |


https://dl.doubtnut.com/l/_PUp1goXZXHvG
https://dl.doubtnut.com/l/_rXaYJKo5VJLP
https://dl.doubtnut.com/l/_mWcQvZKwPTAz
https://dl.doubtnut.com/l/_TCh2Idkp5CuM

I & Watch Video Solution I

72. In the reaction A — B, if the concentration of A is plotted against
time, the curves obtained will be as shown in Fig. 1 and 2. Predict the

order of the reactions.

R

Tirmg — Thrmig ——

Fig. 1. Fig. 2

° Watch Video Solution

73. What is the rate determining step of a reaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_TCh2Idkp5CuM
https://dl.doubtnut.com/l/_WRYmnyTEyspk
https://dl.doubtnut.com/l/_96MjBSXRDRyu

74.The kinetics for the reaction, 2NO + 2H; — N, + 2H50 is explained
by the following two steps:

(1)2NO + Hy — Ny + H50 + O (slow)

(i1)O + Hy — H5O (fast)

What is the predicted rate law?

° Watch Video Solution

75. Write the rate law and order for the following reaction:
AB2 + Cz — ABgC + C (slow)

AB2 +C — ABgC( fast)

° Watch Video Solution

76. Define Elementary step in a reaction

° Watch Video Solution



https://dl.doubtnut.com/l/_7fxnBjLlGYfj
https://dl.doubtnut.com/l/_sCX8KZcoP2hU
https://dl.doubtnut.com/l/_f1IPv1DKjQVP
https://dl.doubtnut.com/l/_WjubIog5D0vD

77.What is the temperature coefficient?

o Watch Video Solution

78. What are effective collisions ?

o Watch Video Solution

79. Define threshold energy.

o Watch Video Solution

80. What is the effect of catalyst on the rate of reaction ?

o Watch Video Solution

81. Define activation energy of a reaction.

Y.


https://dl.doubtnut.com/l/_WjubIog5D0vD
https://dl.doubtnut.com/l/_eUtGn53XAOvk
https://dl.doubtnut.com/l/_gShWRvQNnRJs
https://dl.doubtnut.com/l/_ad8aAo4WaVkC
https://dl.doubtnut.com/l/_m5uUw48pVxW2

| ¥ VWatch Video Solution )

82.How is activation energy of a reaction affected?

by using a catalyst

° Watch Video Solution

8. How is activation energy of a reaction affected

by increasing the temperature ?

° Watch Video Solution

84. In some cases, it is found that large number of colliding molecules

have energy more than threshold energy, yet the reaction is slow. Why ?

° Watch Video Solution



https://dl.doubtnut.com/l/_m5uUw48pVxW2
https://dl.doubtnut.com/l/_eJTYVSgHGH1H
https://dl.doubtnut.com/l/_VFEVNSeWFIgT
https://dl.doubtnut.com/l/_wcJTq01Z1NFe

85. The reaction 2H,(g) + Os(aq) — 2H5O(l)is thermodynamically
feasible. How is that a mixture of hydrogen and oxygen kept at room

temperature shows no tendency to form water?

° Watch Video Solution

86. The activation energy of a reaction is zero. Will the rate constant of

the reaction depend upon temperature ?

° Watch Video Solution

87.Is there any participation of the catalyst in the chemical process?

° Watch Video Solution

88. How does a catalyst work?

° Watch Video Solution



https://dl.doubtnut.com/l/_iuNhj35fY6dh
https://dl.doubtnut.com/l/_Ap1ZU5vculnp
https://dl.doubtnut.com/l/_et1HEbkKxGS7
https://dl.doubtnut.com/l/_1QqkkoZ5bWT7

89. State the rate law of chemical reactions.

o Watch Video Solution

90. What is an elementary reaction?

o Watch Video Solution

91. Define order of a reaction.

o Watch Video Solution

92. What is meant by molecularity of a reaction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_1QqkkoZ5bWT7
https://dl.doubtnut.com/l/_AqU0r9BF9ktc
https://dl.doubtnut.com/l/_0BNoFysuVjDQ
https://dl.doubtnut.com/l/_nTKZLvIl3DFj
https://dl.doubtnut.com/l/_BG7254D8JSMD

93. For the reaction 2X — Xs, the rate of reaction becomes three times
when the concentration of X is increased 27 times. What is the order of

the reaction?

° Watch Video Solution

94. Why hydrolysis of ethyl acetate with NaOH follows second order

kinetics while acidic hydrolysis of ethyl acetate is a first order reaction.

° Watch Video Solution

95. Identify the reaction order from each of the following rate :

kE=23x 10°Lmol 's~!

° Watch Video Solution



https://dl.doubtnut.com/l/_pf0eOslohbrx
https://dl.doubtnut.com/l/_ZnUz2SOEeNk9
https://dl.doubtnut.com/l/_7m9DSEoh0YQw

96. Identify the reaction order from each of the following rate :

E—=31x10 4!

° Watch Video Solution

97. Give one example of reaction in which order and molecularity are

equal.

° Watch Video Solution

98. For which order of the reaction, the units of the rate constant are

independent of the concentration ?

° Watch Video Solution

99. What is the order of a photochemical reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Ei0tGHGadW8L
https://dl.doubtnut.com/l/_AxxlWFoTt7dS
https://dl.doubtnut.com/l/_dW8DrTWEmjM1
https://dl.doubtnut.com/l/_6HywQH2jSC24

100. Does a zero order reaction has molecularity equal to zero?

° Watch Video Solution

101. Give an example of pseudo first order reaction.

° Watch Video Solution

102. How does the value of rate constant vary with reactant

concentration?

° Watch Video Solution

103. A substance with initial concentration a follows zero order kinetics
with rate constant k =mol L~ 's . In how much time will the reaction go

to completion ?

s l


https://dl.doubtnut.com/l/_6HywQH2jSC24
https://dl.doubtnut.com/l/_Ifnna2V7kCwR
https://dl.doubtnut.com/l/_OYumYcvMHJiQ
https://dl.doubtnut.com/l/_NvUOjkdPUPnK
https://dl.doubtnut.com/l/_32s2rr9Fm9vH

| ¥ VWatch Video Solution )

104. The reaction A + B — C has zero order. What is the rate equation?

° Watch Video Solution

105. For the reaction, Ester +H ™ — Acid + Alcohol, rate = k[Ester]

[Hﬂo. What is the order of the reaction ?

° Watch Video Solution

106. For a reaction A + 2B — C, rate =k[A]”[B]Y. What is the order of

reaction ?

° Watch Video Solution

107. For a reaction A — B, the rate of reaction becomes twenty seven

times when the concentration of A is increased three times. What is the


https://dl.doubtnut.com/l/_32s2rr9Fm9vH
https://dl.doubtnut.com/l/_U0ezmBXelfzJ
https://dl.doubtnut.com/l/_uHialFyOarxI
https://dl.doubtnut.com/l/_VeZKjRs1eu17
https://dl.doubtnut.com/l/_gSllFZ7hVgZH

order of the reaction?

° Watch Video Solution

108. For the reaction Cly(g) + 2NO(g) — 2NOCI,) the rate law is

expressed as: rate=k[Cl,][NO]? What is the overall order of this reaction

?

° Watch Video Solution

109. Is there any reaction for which reaction rate does not decrease with

time?

° Watch Video Solution

110. A reaction is 50% complete in 2 hours and 75% complete in 4 hours.

What is the order of the reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_gSllFZ7hVgZH
https://dl.doubtnut.com/l/_ttZUbjOsPBxn
https://dl.doubtnut.com/l/_f96mRMfXIAoI
https://dl.doubtnut.com/l/_rAczgZp9y0BV

111. The rate of reaction X — Y becomes 8 times when the
concentration of the reactant X is doubled. Write the rate law of the

reaction.

° Watch Video Solution

112. A first order reaction is 50% complete in 20 minutes. What is its rate

constant ?

° Watch Video Solution

113. What is the order of a reaction whose rate constant has the same

units as the rate of reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_rAczgZp9y0BV
https://dl.doubtnut.com/l/_KEHm6J0z9ojy
https://dl.doubtnut.com/l/_Ra8i9d7SEs7O
https://dl.doubtnut.com/l/_SABehRxFdR7e

114. How is half-life period of a reaction is inversely proportional to initial

concentration for a second order reaction?

° Watch Video Solution

115. In some cases, it is found that large number of colliding molecules

have energy more than threshold energy, yet the reaction is slow. Why ?

° Watch Video Solution

116. In the reaction A — B, if the concentration of A is plotted against

time, the curves obtained will be as shown in Fig. 1 and 2. Predict the


https://dl.doubtnut.com/l/_IbfUcSKJGQqu
https://dl.doubtnut.com/l/_IFMGwcEQF544
https://dl.doubtnut.com/l/_85HcZuR0l0eM

order of the reactions.

— Cancantialion

Tirmg — Thrmig ——

Fig. 1. Fig. 2

o Watch Video Solution

117. What is the rate determining step of a reaction?

o Watch Video Solution

118. The kinetics for the reaction, 2NO + 2Hy; — Ny + 2H50 is
explained by the following two steps:

(1)2NO + Hy — Ny + H50 + O ( slow)

(i1)O + Hy — H,O ( fast)

What is the predicted rate law?

| oo


https://dl.doubtnut.com/l/_85HcZuR0l0eM
https://dl.doubtnut.com/l/_9pWH0iID4MGI
https://dl.doubtnut.com/l/_wXPPBkAQVi3X

I hd Watch Video Solution

119. Write the rate law and order for the following reaction:
ABs + Cy — AByC + C (slow)

ABQ +C — ABgC( fast)

° Watch Video Solution

120. Define Elementary step in a reaction

° Watch Video Solution

121. What is the temperature coefficient?

° Watch Video Solution

122. What are effective collisions ?



https://dl.doubtnut.com/l/_wXPPBkAQVi3X
https://dl.doubtnut.com/l/_XSALuEpkVg9K
https://dl.doubtnut.com/l/_i9VOU8BLKqbj
https://dl.doubtnut.com/l/_IHDAiLJnKRD0
https://dl.doubtnut.com/l/_c22N7kjSovaf

| ' Vvaticn vVideo solution

123. Define threshold energy.

° Watch Video Solution

124. What is the effect of catalyst on the rate of reaction ?

° Watch Video Solution

125. Define activation energy of a reaction.

° Watch Video Solution

126. How is activation energy of a reaction affected?

by using a catalyst

° Watch Video Solution



https://dl.doubtnut.com/l/_c22N7kjSovaf
https://dl.doubtnut.com/l/_rOSBm6C3YuE9
https://dl.doubtnut.com/l/_yFZvaiD7efUR
https://dl.doubtnut.com/l/_AL3OIIZzTTNy
https://dl.doubtnut.com/l/_Mz58oJfOcdFs

127. How is activation energy of a reaction affected

by increasing the temperature ?

° Watch Video Solution

128. In some cases, it is found that large number of colliding molecules

have energy more than threshold energy, yet the reaction is slow. Why ?

° Watch Video Solution

129. The reaction 2H,(g) + Os(aq) — 2H5,0O(l)is thermodynamically
feasible. How is that a mixture of hydrogen and oxygen kept at room

temperature shows no tendency to form water?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZzFZBJ6Lb9Jo
https://dl.doubtnut.com/l/_RqW1kedfuhxr
https://dl.doubtnut.com/l/_FQBNTPyHtOKh

130. The activation energy of a reaction is zero. Will the rate constant of

the reaction depend upon temperature ?

o Watch Video Solution

131.Is there any participation of the catalyst in the chemical process?

o Watch Video Solution

132. How does a catalyst work?

o Watch Video Solution

EXERCISE (PART- Il (DESCRIPTIVE QUESRTIONS) B. SHORT ANSWER QUESTIONS

)



https://dl.doubtnut.com/l/_2XN8H98rzInf
https://dl.doubtnut.com/l/_5U0FXELNv2QH
https://dl.doubtnut.com/l/_9GzYxoPTsNvB

1. Define the terms:

Instantaneous rate of a reaction

° Watch Video Solution

2. Define the terms:

Average rate of reaction

° Watch Video Solution

3. Define the terms:

Half-life period and reaction life time.

° Watch Video Solution

4. What is meant by rate of reaction ? Show that the rate of reaction

cannot be determined by dividing the total change in concentration by


https://dl.doubtnut.com/l/_rq6kHextz4Si
https://dl.doubtnut.com/l/_vu1bTYhI5C5J
https://dl.doubtnut.com/l/_iL85juzGbCJ6
https://dl.doubtnut.com/l/_phN0vs8Gvp3S

total time taken.

° Watch Video Solution

5. How is the rate of reaction expressed ? Write the factors which affect

the rate of reaction.

° Watch Video Solution

6. Explain the terms rate equation and specific reaction rate.

° Watch Video Solution

7.What is meant by molecularity of a reaction ? Why the molecularity of a

reaction rarely exceeds three?

° Watch Video Solution



https://dl.doubtnut.com/l/_phN0vs8Gvp3S
https://dl.doubtnut.com/l/_7e0oxRaDtqsv
https://dl.doubtnut.com/l/_agMlnCDViGej
https://dl.doubtnut.com/l/_mm5ynm5mRRNl

8. What is the difference between rate law and law of mass action?

o Watch Video Solution

9. What is meant by order of a reaction ?

o Watch Video Solution

10. Differentiate between order and molecularity of a reaction.

o Watch Video Solution

11. Derive the integrated rate equation for first order reactions.

o Watch Video Solution



https://dl.doubtnut.com/l/_yoUDF467V64v
https://dl.doubtnut.com/l/_rZmteWRYcQa0
https://dl.doubtnut.com/l/_6L7Rif6i9DzV
https://dl.doubtnut.com/l/_OtD8ik0fQoBe

12. Write the name of any two methods to determine the order of a

reaction. Describe any one of them.

° Watch Video Solution

13. How the order of a reaction can be determined by integral equation

method ?

° Watch Video Solution

14. The kinetics of a reaction, A + B — C + Dobey the rate equation :
rate = k[A]"[B]Y For it find out

order of reaction

° Watch Video Solution



https://dl.doubtnut.com/l/_7FJqc1JoONHr
https://dl.doubtnut.com/l/_BzGOPbjossGu
https://dl.doubtnut.com/l/_7gbV6t2YmHfs

15. The kinetics of a reaction, A + 2B — C + Dobey the rate equation :
rate = k[A]"[B]Y For it find out

apparent molecularity of reaction

° Watch Video Solution

16. The kinetics of a reaction, A + 2B — C + Dobey the rate equation :
rate = k[A]"[B]Y For it find out

order of a reaction when B is present in large excess.

° Watch Video Solution

17. Explain why the molecularity and order of the following reaction are
different?

CH3COOC2H5 -+ HgO — CH3COOH + 02H5OH

° Watch Video Solution



https://dl.doubtnut.com/l/_VFaHtv4cXWoB
https://dl.doubtnut.com/l/_PhGpRn2na3yM
https://dl.doubtnut.com/l/_LLG2Q7B4vpem
https://dl.doubtnut.com/l/_GjZmgAU7GuWF

18. What is half-life period ? Show that the half-life period of a first order

reaction is independent of initial concentration.

° Watch Video Solution

19. Comment on the statement that the rate of a chemical reaction is very

likely to be most rapid at the beginning of the reaction?

° Watch Video Solution

20. What are the two necessary conditions for the colliding molecules to

yield the products ?

° Watch Video Solution

21. What are simple reactions and what are complex reactions in chemical

kinetics?

° Watch Video Solution



https://dl.doubtnut.com/l/_GjZmgAU7GuWF
https://dl.doubtnut.com/l/_iiSPZZVIMOrd
https://dl.doubtnut.com/l/_9JIQnNE5jRo0
https://dl.doubtnut.com/l/_HJvulTyn4AAg

22. How do we know that not all collisions between reactant molecules
lead to chemical change? What determines whether a particular collision

will be effective ?

° Watch Video Solution

23. A reaction proceeds through several fast and slow steps. Which of the

step will determine its order and molecularity ?

° Watch Video Solution

24, Consider the following reaction between
N02 and F2, 2N02 + Fz — 2N02F

It follows a second order rate law

1 d[NO,]

What could be the most likely mechanism for this reaction?

(e~ |


https://dl.doubtnut.com/l/_HJvulTyn4AAg
https://dl.doubtnut.com/l/_MqCv2JfXi1ZB
https://dl.doubtnut.com/l/_rP6yFSDfqaSX
https://dl.doubtnut.com/l/_hc9VdAU27ahE

[ @ Watch Video Solution J

25. From the following mechanism of a complex reaction, find out the
order of a reaction, molecularity and rate law :

A+B—-M

M + B — N + L(Slow)

N+L+B—C

A+3B—C

° Watch Video Solution

26. Nitric oxide reacts with hydrogen to give nitrogen and water:
2NO + 2H2 — N> + 2H»>0

The kinetics of this reaction is explained by the following steps:
(1)2NO + Hy — N3 + H>0x( slow)

(1) H2O2 + Hy — 2H>0 ( fast)

What is the predicted rate law ?

° Watch Video Solution



https://dl.doubtnut.com/l/_hc9VdAU27ahE
https://dl.doubtnut.com/l/_c82V5ycVs3c1
https://dl.doubtnut.com/l/_nJWhU8gOJUZL

27. Nitric oxide NO reacts with oxygen to produce nitrogen dioxide:
2NO(g) + O2(g9) — 2NO2(g)
The rate law for this reaction is rate = k[NO]*[Os]

Propose a mechanism for the above reaction.

° Watch Video Solution

28. Define the threshold energy and activation energy. How are they

interrelated ?

° Watch Video Solution

29. Draw a representative reaction curve for an exothermic reaction and
(i) label the activation energies for the forward and reverse reaction (ii)
enthalpy for the forward and reverse reactions. How will the curve change

with the addition of a catalyst ?

° Watch Video Solution



https://dl.doubtnut.com/l/_nJWhU8gOJUZL
https://dl.doubtnut.com/l/_abuGn0DMGHgE
https://dl.doubtnut.com/l/_FlnkogPovTkQ
https://dl.doubtnut.com/l/_U5VxHcBsGimT

30. Equal amount of a reactant were taken in two closed flasks of same
capacity but even then the rate of reaction in one flask was found to be

higher than the other. Under what conditions it is possible?

o Watch Video Solution

31. An increase in temperature of 10 K rarely doubles the kinetic energy of
the particles and hence the number of collisions is not doubled. Yet, this
temperature increase may be enough to double the rate of a slow

reaction. How can be this explained?

o Watch Video Solution

32. On the basis of heat of combustion values, graphite is more stable
than diamond. However, diamond does not change into graphite for years

together.

| o WAL _L yvr . ~_ ..o ]


https://dl.doubtnut.com/l/_U5VxHcBsGimT
https://dl.doubtnut.com/l/_7N6qG529eGE7
https://dl.doubtnut.com/l/_SSFZcvWA1AXt
https://dl.doubtnut.com/l/_cGKIwTXUyBsC

LT vYvallll vIiUCO o0IuULivn )

33. What is the effect of light radiations on reaction rates?

° Watch Video Solution

34. Comment on the following statements.
Endothermic reactions have higher activation energies than exothermic

reactions.

° Watch Video Solution

35. Comment on the following statements.

A reaction with a higher activation energy will proceed at faster rate.

° Watch Video Solution



https://dl.doubtnut.com/l/_cGKIwTXUyBsC
https://dl.doubtnut.com/l/_T33LQrM8bAsX
https://dl.doubtnut.com/l/_TMW2tIRiY5YR
https://dl.doubtnut.com/l/_TpQztY7wbi1z

36. Comment on the following statements.
CH, does not react with oxygen at room temperture but burns when a

lighted match stick is applied to the mixture.

° Watch Video Solution

37. Discuss the effect of catalyst on the activation energy.

° Watch Video Solution

38. What is activation energy? How is the rate constant of a reaction

related to its activation energy ?

° Watch Video Solution

39. What is an activated complex ? Explain with the help of a suitable

example.

| e |


https://dl.doubtnut.com/l/_ndcleucgiNPb
https://dl.doubtnut.com/l/_8EH6bb08mNaB
https://dl.doubtnut.com/l/_zDrcDoTK3vnB
https://dl.doubtnut.com/l/_CtqZFJBSJLyK

| & Watch Video Solution

40. Define the terms:

Instantaneous rate of a reaction

o Watch Video Solution

41. Define the terms:

Average rate of reaction

o Watch Video Solution

42, Define the terms:

Half-life period and reaction life time.

o Watch Video Solution



https://dl.doubtnut.com/l/_CtqZFJBSJLyK
https://dl.doubtnut.com/l/_WibjFazATcYz
https://dl.doubtnut.com/l/_JgcXMDi1i4tq
https://dl.doubtnut.com/l/_4PxdCCR9B6x3

43. What is meant by rate of reaction ? Show that the rate of reaction
cannot be determined by dividing the total change in concentration by

total time taken.

° Watch Video Solution

44.How is the rate of reaction expressed ? Write the factors which affect

the rate of reaction.

° Watch Video Solution

45. Explain the terms rate equation and specific reaction rate.

° Watch Video Solution

46. What is meant by molecularity of a reaction ? Why the molecularity of

a reaction rarely exceeds three?

| e |


https://dl.doubtnut.com/l/_vUAVeNskTmZ1
https://dl.doubtnut.com/l/_mAct7idxQoIS
https://dl.doubtnut.com/l/_C5mELLZTiYnm
https://dl.doubtnut.com/l/_uwTbMwyww79e

| & Watch Video Solution

47. What is the difference between rate law and law of mass action?

o Watch Video Solution

48. What is meant by order of a reaction ?

o Watch Video Solution

49. Differentiate between order and molecularity of a reaction.

o Watch Video Solution

50. Derive the integrated rate equation for first order reactions.

o Watch Video Solution



https://dl.doubtnut.com/l/_uwTbMwyww79e
https://dl.doubtnut.com/l/_jkW8Zl07VKft
https://dl.doubtnut.com/l/_uYuM5z72yha5
https://dl.doubtnut.com/l/_RS5PtLoaFibG
https://dl.doubtnut.com/l/_fjGQgJsdAdAz
https://dl.doubtnut.com/l/_PCaQkrS8sUDY

51. Write the name of any two methods to determine the order of a

reaction. Describe any one of them.

° Watch Video Solution

52. How the order of a reaction can be determined by integral equation

method ?

° Watch Video Solution

53.The kinetics of a reaction, A + 2B — C + Dobey the rate equation :
rate = k[A]"[B]Y For it find out

order of a reaction when B is present in large excess.

° Watch Video Solution

54.The kinetics of a reaction, A + 2B — C + Dobey the rate equation :

rate = k[A]"[B]Y For it find out


https://dl.doubtnut.com/l/_PCaQkrS8sUDY
https://dl.doubtnut.com/l/_KuAJOBAv5toc
https://dl.doubtnut.com/l/_LVNyJarI0tn5
https://dl.doubtnut.com/l/_8rq1yOvRwXVw

apparent molecularity of reaction

° Watch Video Solution

55.The kinetics of a reaction, A + 2B — C + Dobey the rate equation :
rate = k[A]"[B]Y For it find out

order of a reaction when B is present in large excess.

° Watch Video Solution

56. Explain why the molecularity and order of the following reaction are
different?

CH300002H5 + H2O — CﬂchOH + C2H5OH

° Watch Video Solution

57. What is half-life period ? Show that the half-life period of a first order

reaction is independent of initial concentration.



https://dl.doubtnut.com/l/_8rq1yOvRwXVw
https://dl.doubtnut.com/l/_cfqLh4ZefTkg
https://dl.doubtnut.com/l/_pgG6YSY5RoCZ
https://dl.doubtnut.com/l/_PpWXKzOi42fI

| ° Watch Video Solution

58. Comment on the statement that the rate of a chemical reaction is very

likely to be most rapid at the beginning of the reaction?

° Watch Video Solution

59. What are the two necessary conditions for the colliding molecules to

yield the products ?

° Watch Video Solution

60. What are simple reactions and what are complex reactions in chemical

kinetics?

° Watch Video Solution



https://dl.doubtnut.com/l/_PpWXKzOi42fI
https://dl.doubtnut.com/l/_5QUtEjQhCWQf
https://dl.doubtnut.com/l/_AALhqnMWRvAo
https://dl.doubtnut.com/l/_E0ZCIb3hxucB

61. How do we know that not all collisions between reactant molecules
lead to chemical change? What determines whether a particular collision

will be effective ?

° Watch Video Solution

62. A reaction proceeds through several fast and slow steps. Which of the

step will determine its order and molecularity ?

° Watch Video Solution

63. Describe the important aspects of bimolecular collision theory of

reaction rates.

° Watch Video Solution



https://dl.doubtnut.com/l/_xQHScLzevLzu
https://dl.doubtnut.com/l/_ma7VhP6Kz1gk
https://dl.doubtnut.com/l/_73xCMxic8RQx

64. Consider the following reaction between
N02 and F2, 2N02 + Fz — 2N02F

It follows a second order rate law

1 d[NO,)
22

= k[NO:|[F>]

What could be the most likely mechanism for this reaction?

o Watch Video Solution

65. From the following mechanism of a complex reaction, find out the
order of a reaction, molecularity and rate law :

A+B—-M

M + B — N + L(Slow)

N+L+B—C

A+3B—C

o Watch Video Solution



https://dl.doubtnut.com/l/_pyvSec3xSaqA
https://dl.doubtnut.com/l/_jfIjnNK83ubN

66. Nitric oxide reacts with hydrogen to give nitrogen and water:
2NO + 2H, — N, + 2H,0

The kinetics of this reaction is explained by the following steps:
(1)2NO + Hy — Ny + H305( slow)

(i) HyOs + Hy — 2H,0 ( fast)

What is the predicted rate law ?

o Watch Video Solution

67. Nitric oxide NO reacts with oxygen to produce nitrogen dioxide:
2NO(g) + O1(g) — 2NOs(9)
The rate law for this reaction is rate = k[NO]?[O,]

Propose a mechanism for the above reaction.

o Watch Video Solution

68. Assume that Earth is in circular orbit around the Sun with kinetic

energy K and potential energy U, taken to be zero for infinite separation.



https://dl.doubtnut.com/l/_NPp3Gil8CS3h
https://dl.doubtnut.com/l/_JZZjaKzrWX5J
https://dl.doubtnut.com/l/_ZJT0gEUDlZLT

Then, the relationship between K and U:

o Watch Video Solution

69. Draw a representative reaction curve for an exothermic reaction and
(i) label the activation energies for the forward and reverse reaction (ii)
enthalpy for the forward and reverse reactions. How will the curve change

with the addition of a catalyst ?

o Watch Video Solution

70. Equal amount of a reactant were taken in two closed flasks of same
capacity but even then the rate of reaction in one flask was found to be

higher than the other. Under what conditions it is possible?

o Watch Video Solution



https://dl.doubtnut.com/l/_ZJT0gEUDlZLT
https://dl.doubtnut.com/l/_5MtqAYGqmOZC
https://dl.doubtnut.com/l/_AwkM8BQ1jrRo

71. An increase in temperature of 10 K rarely doubles the kinetic energy of
the particles and hence the number of collisions is not doubled. Yet, this
temperature increase may be enough to double the rate of a slow

reaction. How can be this explained?

° Watch Video Solution

72. On the basis of heat of combustion values, graphite is more stable
than diamond. However, diamond does not change into graphite for years

together.

° Watch Video Solution

73. What is the effect of light radiations on reaction rates?

° Watch Video Solution



https://dl.doubtnut.com/l/_e7hLNqp07iQ5
https://dl.doubtnut.com/l/_ZSxFP28fC6W6
https://dl.doubtnut.com/l/_5fCnLPfnnizZ

74. Comment on the following statements.
Endothermic reactions have higher activation energies than exothermic

reactions.

° Watch Video Solution

75. Comment on the following statements.

A reaction with a higher activation energy will proceed at faster rate.

° Watch Video Solution

76. Comment on the following statements.
CH, does not react with oxygen at room temperture but burns when a

lighted match stick is applied to the mixture.

° Watch Video Solution



https://dl.doubtnut.com/l/_UERkTfj1XKkk
https://dl.doubtnut.com/l/_hsziE7gfBFur
https://dl.doubtnut.com/l/_O6ApTUMJYQtL

77. Discuss the effect of catalyst on the activation energy.

o Watch Video Solution

78. What is activation energy? How is the rate constant of a reaction

related to its activation energy ?

o Watch Video Solution

79. What is an incomplete ecosystem? Explain with the help of suitable

example.

o Watch Video Solution

80. Define the terms:

Instantaneous rate of a reaction

o Watch Video Solution



https://dl.doubtnut.com/l/_bPqCrsA7kfiQ
https://dl.doubtnut.com/l/_HOUizSc8YYhW
https://dl.doubtnut.com/l/_xRuEo6mxtnqj
https://dl.doubtnut.com/l/_PJSCXfhDllPF

81. Define the terms:

Average rate of reaction

° Watch Video Solution

82. Define the terms:

Half-life period and reaction life time.

° Watch Video Solution

8. What is meant by rate of reaction ? Show that the rate of reaction
cannot be determined by dividing the total change in concentration by

total time taken.

° Watch Video Solution



https://dl.doubtnut.com/l/_PJSCXfhDllPF
https://dl.doubtnut.com/l/_OVLFjbyzRPNR
https://dl.doubtnut.com/l/_oTusTTE0eS3t
https://dl.doubtnut.com/l/_DeESzCj8Z87q

84. How is the rate of reaction expressed ? Write the factors which affect

the rate of reaction.

° Watch Video Solution

85. Explain the terms rate equation and specific reaction rate.

° Watch Video Solution

86. What is meant by molecularity of a reaction ? Why the molecularity of

a reaction rarely exceeds three?

° Watch Video Solution

87. What is the difference in rate law and law of mass action?

° Watch Video Solution



https://dl.doubtnut.com/l/_saPG6bimXZlg
https://dl.doubtnut.com/l/_aIxXhMDR5wg7
https://dl.doubtnut.com/l/_9B9O3S3ZC3KM
https://dl.doubtnut.com/l/_xE9xpab4ifDk
https://dl.doubtnut.com/l/_yzq5sdGdJyep

88. What is meant by order of a reaction ?

o Watch Video Solution

89. Differentiate between order and molecularity of a reaction.

o Watch Video Solution

90. Derive the integrated rate equation for first order reactions.

o Watch Video Solution

91. Write the name of any two methods to determine the order of a

reaction. Describe any one of them.

o Watch Video Solution



https://dl.doubtnut.com/l/_yzq5sdGdJyep
https://dl.doubtnut.com/l/_D4nqC74Lr702
https://dl.doubtnut.com/l/_yWng1wWAKnK6
https://dl.doubtnut.com/l/_NufH9MNtTOmV

92. How the order of a reaction can be determined by integral equation

method ?

° Watch Video Solution

93. The kinetics of a reaction, A + 2B — C + Dobey the rate equation :
rate = k[A]"[B]Y For it find out

order of a reaction when B is present in large excess.

° Watch Video Solution

94.The kinetics of a reaction, A 4+ 2B — C' + Dobey the rate equation :
rate = k[A]"[B]Y For it find out

apparent molecularity of reaction

° Watch Video Solution



https://dl.doubtnut.com/l/_yWAtRgFECOjE
https://dl.doubtnut.com/l/_956ZUBrcaRD0
https://dl.doubtnut.com/l/_Ab4wiHCQKYNi

95. The kinetics of a reaction, A + 2B — C + Dobey the rate equation :
rate = k[A]"[B]Y For it find out

order of a reaction when B is present in large excess.

° Watch Video Solution

96. Explain why the molecularity and order of the following reaction are
different?

CH3COOC2H5 -+ HgO — CH3COOH + 02H5OH

° Watch Video Solution

97. What is half-life period ? Show that the half-life period of a first order

reaction is independent of initial concentration.

° Watch Video Solution



https://dl.doubtnut.com/l/_KvAVVdGL52ny
https://dl.doubtnut.com/l/_9uprzgDbefMJ
https://dl.doubtnut.com/l/_rdBe7IASWYCN

98. Comment on the statement that the rate of a chemical reaction is very

likely to be most rapid at the beginning of the reaction?

° Watch Video Solution

99. What are the two necessary conditions for the colliding molecules to

yield the products ?

° Watch Video Solution

100. What are simple reactions and what are complex reactions in

chemical kinetics?

° Watch Video Solution

101. How do we know that not all collisions between reactant molecules

lead to chemical change? What determines whether a particular collision


https://dl.doubtnut.com/l/_0sGK7Vsm1XJ3
https://dl.doubtnut.com/l/_X1Qpz9Iokw4v
https://dl.doubtnut.com/l/_LF2Rz3eVyL8z
https://dl.doubtnut.com/l/_VCsH94P7BIln

will be effective ?

° Watch Video Solution

102. A reaction proceeds through several fast and slow steps. Which of

the step will determine its order and molecularity ?

° Watch Video Solution

103. Which among the following is the most appropriate statement about

collision theory of reaction rates?

° Watch Video Solution

104. Consider the following reaction between
N02 and F2, 2N02 + Fz — 2N02F

It follows a second order rate law


https://dl.doubtnut.com/l/_VCsH94P7BIln
https://dl.doubtnut.com/l/_71uiHZuVju6u
https://dl.doubtnut.com/l/_oJVqGpHR87rn
https://dl.doubtnut.com/l/_dwE7sA8IGZaA

1 d[NO,]
2 2

= k[NO:|[F>]

What could be the most likely mechanism for this reaction?

o Watch Video Solution

105. From the following mechanism of a complex reaction, find out the
order of a reaction, molecularity and rate law :

A+B—-M

M + B — N + L(Slow)

N+L+B—C

A+3B—C

o Watch Video Solution

106. Nitric oxide reacts with hydrogen to give nitrogen and water:
2NO + 2H2 — Ny + 2H20
The kinetics of this reaction is explained by the following steps:

(Z)2N0 + Hy — Ny + H505( slow)


https://dl.doubtnut.com/l/_dwE7sA8IGZaA
https://dl.doubtnut.com/l/_F30fScv9aLcL
https://dl.doubtnut.com/l/_L89hwSwhW0wa

(’L’L)HzOz + H2 — 2H20 ( fast)

What is the predicted rate law ?

° Watch Video Solution

107. Nitric oxide reacts with oxygen to produce nitrogen dioxide.
2NO(g) + O2(g) — 2NOx(9)

What is the predicted rate law and order if the mechanism is:
(i)NO + Oy <= NOs ( fast)

K

° Watch Video Solution

108. Define the terms threshold energy and activation energy. Using the
concept of activation energy, explain the role of a cataylst on the rate of

reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_L89hwSwhW0wa
https://dl.doubtnut.com/l/_zUs6hGdOSwbQ
https://dl.doubtnut.com/l/_tyhjyCMetcbz
https://dl.doubtnut.com/l/_tnDY3vhRk8fu

109. Draw a representative reaction curve for an exothermic reaction and
(i) label the activation energies for the forward and reverse reaction (ii)
enthalpy for the forward and reverse reactions. How will the curve change

with the addition of a catalyst ?

o Watch Video Solution

110. Equal amount of a reactant were taken in two closed flasks of same
capacity but even then the rate of reaction in one flask was found to be

higher than the other. Under what conditions it is possible?

o Watch Video Solution

111. How do temperature and the presence of a catalyst bring about an

increase in the rate of a reaction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_tnDY3vhRk8fu
https://dl.doubtnut.com/l/_ZX2k1hJLOoNH
https://dl.doubtnut.com/l/_20D9YE0gSQcj

112. On the basis of heat of combustion values, graphite is more stable
than diamond. However, diamond does not change into graphite for years

together.

° Watch Video Solution

113. What is the effect of light radiations on reaction rates?

° Watch Video Solution

114. Comment on the following statements.
Endothermic reactions have higher activation energies than exothermic

reactions.

° Watch Video Solution



https://dl.doubtnut.com/l/_JqvnvmGvYr43
https://dl.doubtnut.com/l/_Y8Rbj30i8dft
https://dl.doubtnut.com/l/_O4ZLbKzaTUdy

115. Comment on the following statements.

A reaction with a higher activation energy will proceed at faster rate.

° Watch Video Solution

116. Comment on the following statements.
CH, does not react with oxygen at room temperture but burns when a

lighted match stick is applied to the mixture.

° Watch Video Solution

117. Discuss the effect of catalyst on the activation energy.

° Watch Video Solution

118. What is activation energy? How is the rate constant of a reaction

related to its activation energy ?

| e ]


https://dl.doubtnut.com/l/_RyP27QkuR5gl
https://dl.doubtnut.com/l/_NTMe3C8rT7QX
https://dl.doubtnut.com/l/_qHKVOkoZe6Ye
https://dl.doubtnut.com/l/_AFPXTePEhuoC

| &J Watch Video Solution I

119. What is an activated complex ? Explain with the help of a suitable

example.

o Watch Video Solution

EXERCISE (PART- Il (DESCRIPTIVE QUESRTIONS) C.LONG ANSWER QUESTIONS )

1. What do you understand by rate of a reaction and specific reaction rate

? How the rate of a reaction can be determined ?

° Watch Video Solution

2. What do you understand by order and molecularity of a reaction ? Give

the important distinguishing features between the two.

° Watch Video Solution



https://dl.doubtnut.com/l/_AFPXTePEhuoC
https://dl.doubtnut.com/l/_lqroyckwwCff
https://dl.doubtnut.com/l/_yPtgLnrUcIiQ
https://dl.doubtnut.com/l/_7YikpSWC64w1

3. Discuss the effect of concentration and temperature on reaction rates.

° Watch Video Solution

4. Define the terms threshold energy and activation energy. Using the
concept of activation energy, explain the role of a cataylst on the rate of

reaction.

° Watch Video Solution

5. Starting with the differential rate law equation for a first order
reaction, derive the integerated rate law equation for a first order

reaction. How is it related to the rate constant ?

° Watch Video Solution



https://dl.doubtnut.com/l/_JiwV3Z146Jgp
https://dl.doubtnut.com/l/_fWaz2DnF1EwR
https://dl.doubtnut.com/l/_v8BajQrnXRuW

6. How does temperature affect the rate of a reaction ? Is there a
corresponding equal increase in number of collisions among molecules of
a gaseous reaction ? How is this effect explained by the concept of

activation energy and activated molecules?

° Watch Video Solution

7. State and explain Arrhenius equation. How can we determine the

activation energy of a reaction using this equation?

° Watch Video Solution

8. Explain the terms:

Activation energy

° Watch Video Solution



https://dl.doubtnut.com/l/_etmOTElrNscH
https://dl.doubtnut.com/l/_BpZjIcIJVKOH
https://dl.doubtnut.com/l/_nwsspGM0dkXL

9. Explain the terms:

Threshold energy

° Watch Video Solution

10. Explain the terms:

Law of mass action

° Watch Video Solution

11. Write the rate law for a first order reaction and justify the statement
that half-life of such a reaction is independent of the initial concentration

of the reactants.

° Watch Video Solution



https://dl.doubtnut.com/l/_H7I1VWOE5ILt
https://dl.doubtnut.com/l/_eQZhST2p2MHN
https://dl.doubtnut.com/l/_cXDhyEJNTqDY

12. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

threshold energy

° Watch Video Solution

13. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

activation energy of forward reaction

° Watch Video Solution

14. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

activation energy of backward reaction

° Watch Video Solution



https://dl.doubtnut.com/l/_yj1G4QPU57jh
https://dl.doubtnut.com/l/_RWn0wDsRxiBn
https://dl.doubtnut.com/l/_6m9SHMzsbIkP
https://dl.doubtnut.com/l/_437xNbMHRm2Q

15. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

activated complex

° Watch Video Solution

16. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

overall energy change for the reaction

° Watch Video Solution

17. How do temperature and the presence of a catalyst bring about an

increase in the rate of a reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_437xNbMHRm2Q
https://dl.doubtnut.com/l/_5sFCEFXc0dmo
https://dl.doubtnut.com/l/_81zy3OaJXKlw

18. The Arrhenius equation is given as k = Ae P/ BT \What do k, Aand E
stand for? What are their units for a first order reaction? What is the

physical significance of A and E?

° Watch Video Solution

19. What do you understand by rate of a reaction and specific reaction

rate ? How the rate of a reaction can be determined ?

° Watch Video Solution

20. What do you understand by order and molecularity of a reaction ?

Give the important distinguishing features between the two.

° Watch Video Solution

21. Discuss the effect of concentration and temperature on reaction rates.

| e |


https://dl.doubtnut.com/l/_Bu9uyp2MEYIn
https://dl.doubtnut.com/l/_ZM283syovR3q
https://dl.doubtnut.com/l/_pfBoFajoVKqv
https://dl.doubtnut.com/l/_pkQJ7XXBy0Fa

l & Watch Video Solution J

22. Define the terms threshold energy and activation energy. Using the
concept of activation energy, explain the role of a cataylst on the rate of

reaction.

o Watch Video Solution

23. Starting with the differential rate law equation for a first order
reaction, derive the integerated rate law equation for a first order

reaction. How is it related to the rate constant ?

o Watch Video Solution

24. How does temperature affect the rate of a reaction ? Is there a
corresponding equal increase in number of collisions among molecules of
a gaseous reaction ? How is this effect explained by the concept of

activation energy and activated molecules?


https://dl.doubtnut.com/l/_pkQJ7XXBy0Fa
https://dl.doubtnut.com/l/_2EIKWJqvOEiM
https://dl.doubtnut.com/l/_saBjqhsiLiFU
https://dl.doubtnut.com/l/_YYK1jhnMfraJ

° Watch Video Solution

25. State and explain Arrhenius equation. How can we determine the

activation energy of a reaction using this equation?

° Watch Video Solution

26. Explain the terms:

Activation energy

° Watch Video Solution

27.Explain the terms:

Threshold energy

° Watch Video Solution



https://dl.doubtnut.com/l/_YYK1jhnMfraJ
https://dl.doubtnut.com/l/_aTlP3X4P2suV
https://dl.doubtnut.com/l/_GHLul89eybcH
https://dl.doubtnut.com/l/_rtDDlRNqClYN

28. Explain the terms:

Law of mass action

° Watch Video Solution

29. Write the rate law for a first order reaction and justify the statement
that half-life of such a reaction is independent of the initial concentration

of the reactants.

° Watch Video Solution

30. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

threshold energy

° Watch Video Solution



https://dl.doubtnut.com/l/_6DiLbbe2jDIj
https://dl.doubtnut.com/l/_Jx8Mh6Rh3KWY
https://dl.doubtnut.com/l/_ZKIrgA7mdkB2

31. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

activation energy of forward reaction

° Watch Video Solution

32. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

activation energy of backward reaction

° Watch Video Solution

33. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

activated complex

° Watch Video Solution



https://dl.doubtnut.com/l/_xOa34g1Nhp1m
https://dl.doubtnut.com/l/_9cCBzgXLrVCu
https://dl.doubtnut.com/l/_SNffY5jYBLQ9
https://dl.doubtnut.com/l/_ssfXbPa7M5ZH

34. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

overall energy change for the reaction

° Watch Video Solution

35. How do temperature and the presence of a catalyst bring about an

increase in the rate of a reaction ?

° Watch Video Solution

36. The Arrhenius equation is given as k = Ae P/ BT What do k, Aand E
stand for? What are their units for a first order reaction? What is the

physical significance of A and E?

° Watch Video Solution



https://dl.doubtnut.com/l/_ssfXbPa7M5ZH
https://dl.doubtnut.com/l/_L1m4bJpIFRuB
https://dl.doubtnut.com/l/_wRq3xbFVdlxZ

37. What do you understand by rate of a reaction and specific reaction

rate ? How the rate of a reaction can be determined ?

° Watch Video Solution

38. What do you understand by order and molecularity of a reaction ?

Give the important distinguishing features between the two.

° Watch Video Solution

39. Discuss the effect of concentration and temperature on reaction

rates.

° Watch Video Solution

40. Define the terms threshold energy and activation energy. Using the

concept of activation energy, explain the role of a cataylst on the rate of


https://dl.doubtnut.com/l/_paABukjpSVSS
https://dl.doubtnut.com/l/_Wk3vaHRi2wVA
https://dl.doubtnut.com/l/_NBUME5wZStI2
https://dl.doubtnut.com/l/_Nt83Oz9IhrJo

reaction.

° Watch Video Solution

41. Starting with the differential rate law equation for a first order
reaction, derive the integerated rate law equation for a first order

reaction. How is it related to the rate constant ?

° Watch Video Solution

42. How does temperature affect the rate of a reaction ? Is there a
corresponding equal increase in number of collisions among molecules of
a gaseous reaction ? How is this effect explained by the concept of

activation energy and activated molecules?

° Watch Video Solution



https://dl.doubtnut.com/l/_Nt83Oz9IhrJo
https://dl.doubtnut.com/l/_Rza56n7cl9zv
https://dl.doubtnut.com/l/_kfiDpSGw2csg

43. State and explain Arrhenius equation. How can we determine the

activation energy of a reaction using this equation?

° Watch Video Solution

44. Explain the terms:

Activation energy

° Watch Video Solution

45. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

threshold energy

° Watch Video Solution



https://dl.doubtnut.com/l/_6GSKxCUedqgS
https://dl.doubtnut.com/l/_TU7dxxTxIldk
https://dl.doubtnut.com/l/_YtuZgqUCwAnu

46. Explain the terms:

Law of mass action

° Watch Video Solution

47. Write the rate law for a first order reaction and justify the statement
that half-life of such a reaction is independent of the initial concentration

of the reactants.

° Watch Video Solution

48. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

threshold energy

° Watch Video Solution



https://dl.doubtnut.com/l/_Jmu74YMXGpqN
https://dl.doubtnut.com/l/_prYCP2Z5Iams
https://dl.doubtnut.com/l/_w0byhp5hY6cQ

49. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

activation energy of forward reaction

° Watch Video Solution

50. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

activation energy of backward reaction

° Watch Video Solution

51. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

activated complex

° Watch Video Solution



https://dl.doubtnut.com/l/_F5rTTIB6WN6m
https://dl.doubtnut.com/l/_6P8SbUmYkUC2
https://dl.doubtnut.com/l/_TPXemOZ4qMH5
https://dl.doubtnut.com/l/_WuqTwY60JlIW

52. Draw the potential energy diagram for an exothermic reaction. Explain
the terms:

overall energy change for the reaction

o Watch Video Solution

53. How do temperature and the presence of a catalyst bring about an

increase in the rate of a reaction ?

o Watch Video Solution

54.The Arrhenius equation is given as k = Ae P/ ET \what do k, A and
E stand for? What are their units for a first order reaction? What is the

physical significance of A and E?

o Watch Video Solution

ISC EXAMINATION QUESTIONS (PART-l (OBJECTIVE QUESTIONS ) AFILL IN THE

BLANKS)


https://dl.doubtnut.com/l/_WuqTwY60JlIW
https://dl.doubtnut.com/l/_JauNOoYinpVT
https://dl.doubtnut.com/l/_GC47yjApIIYJ

1. The half-life period of a ... order reaction is .... initial concentration.

o Watch Video Solution

2. For a first order reaction, the unit of rate is .. and that of rate

constant is ...

o Watch Video Solution

3. Halflife period of a ... order reaction is ........... of the concentration of

the reactant.

o Watch Video Solution

4. When the concentration of a reactant of first order reaction is doubled,
the rate becomes ........... times, but for ........ order reaction, the rate remains

same.


https://dl.doubtnut.com/l/_v8NmdusZCmzL
https://dl.doubtnut.com/l/_gWgK6wr0NZir
https://dl.doubtnut.com/l/_YCFwiu3QFm6K
https://dl.doubtnut.com/l/_vjyDQv0kFYkl

° Watch Video Solution

5. The half-life period of a .......... order reaction is .... initial concentration.

° Watch Video Solution

6. For a first order reaction, the unit of rate is .. and that of rate

constant is ...

° Watch Video Solution

7. Half-life period of a ......... order reaction is .......... of the concentration of

the reactant.

° Watch Video Solution



https://dl.doubtnut.com/l/_vjyDQv0kFYkl
https://dl.doubtnut.com/l/_DRQ9y01R40YT
https://dl.doubtnut.com/l/_4qodUVQPMWdf
https://dl.doubtnut.com/l/_dRvdQnaYHO6P

8. When the concentration of a reactant of first order reaction is doubled,
the rate becomes ........... times, but for ........ order reaction, the rate remains

same.

° Watch Video Solution

9. The half-life period of a .......... order reaction is .... initial concentration.

° Watch Video Solution

10. For a first order reaction, the unit of rate is ... and that of rate

constant is ...

° Watch Video Solution

11. Half-life period of a ... order reaction is ... of the concentration of

the reactant.

| e |


https://dl.doubtnut.com/l/_YFEedecPHNEH
https://dl.doubtnut.com/l/_wbCEq2Q34S5q
https://dl.doubtnut.com/l/_edx66qBQlyLH
https://dl.doubtnut.com/l/_S45GBwC5qYbt

| & Watch Video Solution I

12. When the concentration of a reactant of first order reaction is
doubled, the rate becomes ... times, but for ... order reaction, the

rate remains same.

o Watch Video Solution

ISC EXAMINATION QUESTIONS (PART-l (OBJECTIVE QUESTIONS ) B .COMPLETE
THE FOLLOWING STATEMENTS BY SELECTING THE CORRECT ALTERNATIVE

FROM THE CHOICES GIVEN :)

1. The rate constant of a reaction varies :

A. with temperature

B. with concentration of reaction

C. with both temperature and concentration of the reactants

D. with neither temperature nor concentration of the reactants.


https://dl.doubtnut.com/l/_S45GBwC5qYbt
https://dl.doubtnut.com/l/_uwoVmNBoM3KN
https://dl.doubtnut.com/l/_oX1RubUKcuKA

Answer: A

° Watch Video Solution

2. A quantitative relationship between the temperature and rate constant

is given by :

A. Nernst equation

B. Arrhenius equation

C. van't Hoff equation

D. Henderson equation

Answer: B

° Watch Video Solution

3. The reaction between X and Y is first order with respect to X and

second order with respect to Y. If the concentration of X is halved and the


https://dl.doubtnut.com/l/_oX1RubUKcuKA
https://dl.doubtnut.com/l/_yHufMHnIwrFd
https://dl.doubtnut.com/l/_hhk1EP5UiIAG

concentration of Y is doubled, the rate of reaction will be

A. the same as the initial value

B. three times the initial value

C.double the initial value

D. half the initial value.

Answer: C

o Watch Video Solution

4. 75% of a first order reaction was completed in 32 minutes. When was

50% of the reaction completed ?

A. 24 minutes

B. 16 minutes

C. 8 minutes

D. 4 minutes


https://dl.doubtnut.com/l/_hhk1EP5UiIAG
https://dl.doubtnut.com/l/_2rxR4f3P4YRZ

Answer: B

° Watch Video Solution

5.In a plot of log k vs 1/T, the slope is

A.—E,/2.303
B. E, /2.303R
C.E,/2.303

D. —E,/2.303R

Answer: D

° Watch Video Solution

6. For reaction 2N;05 = 2NO5 + O,, the rate and rate constants are
1.02 x 10~ % mole litre *sec™! and 3.4 x 10 5sec™ ! respectively. The

concentration of N,Oj at that time will be


https://dl.doubtnut.com/l/_2rxR4f3P4YRZ
https://dl.doubtnut.com/l/_ciswU6KY7nL4
https://dl.doubtnut.com/l/_F6XbjLAa1ciV

A. 1.732mollit "

B. 3molL !

C.1.02 x 10 *molLit 1

D.3.2 x 10°mollit !

Answer: B

o Watch Video Solution

7. For a first order reaction, the rate constant for decomposition of N,Os
is 6 x 10 *sec . The halfife period for the decomposition in seconds
is :

A.11.55

B.115.5

C.1155

D.1.155


https://dl.doubtnut.com/l/_F6XbjLAa1ciV
https://dl.doubtnut.com/l/_WtcOL5fa634g

Answer: D

° Watch Video Solution

8. The rate constant of a reaction varies :

A. with temperature

B. with concentration of reaction

C. with both temperature and concentration of the reactants

D. with neither temperature nor concentration of the reactants.

Answer: A

° Watch Video Solution

9. A quantitative relationship between the temperature and rate constant

is given by :


https://dl.doubtnut.com/l/_WtcOL5fa634g
https://dl.doubtnut.com/l/_BLxTi1RKulRy
https://dl.doubtnut.com/l/_sBQUrnSwQwxw

A. Nernst equation

B. Arrhenius equation

C. van't Hoff equation

D. Henderson equation

Answer: B

o Watch Video Solution

10. The reaction between X and Y is first order with respect to X and

second order with respect to Y. If the concentration of X is halved and the

concentration of Y is doubled, the rate of reaction will be

A. the same as the initial value

B. three times the initial value

C.double the initial value

D. half the initial value.


https://dl.doubtnut.com/l/_sBQUrnSwQwxw
https://dl.doubtnut.com/l/_kFbTAnstflpr

Answer: C

° Watch Video Solution

11. 75% of a first order reaction was completed in 32 minutes. When was

50% of the reaction completed ?

A. 24 minutes

B. 16 minutes

C. 8 minutes

D. 4 minutes

Answer: B

° Watch Video Solution

12.In a plot of log k vs 1/T, the slope is


https://dl.doubtnut.com/l/_kFbTAnstflpr
https://dl.doubtnut.com/l/_njBf30hAfE6o
https://dl.doubtnut.com/l/_Hxv0yveqM4ZP

A —E,/2.303
B. E,/2.303R
C.E,/2.303

D.— E, /2.303R

Answer: D

o Watch Video Solution

13. For reaction 2N505 = 2NQO, + O,, the rate and rate constants are
1.02 x 10~ * mole litre " 'sec™ and 3.4 x 10 °sec ™' respectively. The
concentration of N5Oy at that time will be

A. 1.732mollit

B.3molL !

C.1.02 x 10~ *molLit '

D.3.2 x 10°mollit !


https://dl.doubtnut.com/l/_Hxv0yveqM4ZP
https://dl.doubtnut.com/l/_JAzWPJ17PDdj

Answer: B

° Watch Video Solution

14. For a first order reaction, the rate constant for decomposition of
N3Oy is 6 x 10 “sec™!. The half-life period for the decomposition in
seconds is :

A.11.55

B.115.5

C.1155

D.1.155

Answer: D

° Watch Video Solution

15. The rate constant of a reaction varies :


https://dl.doubtnut.com/l/_JAzWPJ17PDdj
https://dl.doubtnut.com/l/_UqXZmb8DOW3t
https://dl.doubtnut.com/l/_WYy4bUPP5cjJ

A. with temperature

B. with concentration of reaction

C. with both temperature and concentration of the reactants

D. with neither temperature nor concentration of the reactants.

Answer: A

o Watch Video Solution

16. A quantitative relationship between the temperature and rate

constant is given by :

A. Nernst equation

B. Arrhenius equation

C.van't Hoff equation

D. Henderson equation

Answer: B



https://dl.doubtnut.com/l/_WYy4bUPP5cjJ
https://dl.doubtnut.com/l/_rOAALLR18dTf

| o Watch Video Solution

17. The reaction between X and Y is first order with respect to X and
second order with respect to Y. If the concentration of X is halved and the
concentration of Y is doubled, the rate of reaction will be

A. the same as the initial value

B. three times the initial value

C.double the initial value

D. half the initial value.

Answer: C

o Watch Video Solution

18. 75% of a first order reaction was completed in 32 minutes. When was

50% of the reaction completed ?


https://dl.doubtnut.com/l/_rOAALLR18dTf
https://dl.doubtnut.com/l/_VwbhmEWHfZwO
https://dl.doubtnut.com/l/_R6Ywg1CWwdqf

A. 24 minutes

B. 16 minutes

C. 8 minutes

D. 4 minutes

Answer: B

° Watch Video Solution

19.1n a plot of log k vs 1/T, the slope is

A —E,/2.303
B. E, /2.303R
C.E,/2.303

D. —E,/2.303R

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_R6Ywg1CWwdqf
https://dl.doubtnut.com/l/_e60pcKsEURfK

20. For reaction 2N,05 = 2NO5 + O, the rate and rate constants are
1.02 x 10~ * mole litre "'sec™! and 3.4 x 10 5sec™? respectively. The
concentration of NyOy at that time will be

A. 1.732mollit !

B. 3molL ~*

C.1.02 x 10 *molLit !

D.3.2 x 10°mollit !

Answer: B

° Watch Video Solution

21. For a first order reaction, the rate constant for decomposition of
N,Oj5 is 6 x 10~ *sec™ L. The half-life period for the decomposition in

seconds is :


https://dl.doubtnut.com/l/_e60pcKsEURfK
https://dl.doubtnut.com/l/_FdHJQosOvFZR
https://dl.doubtnut.com/l/_Awr3cFG19Ma2

A.11.55

B.115.5

C. 1155

D.1.155

Answer: D

o Watch Video Solution

ISC EXAMINATION QUESTIONS (PART-l (OBJECTIVE QUESTIONS ) C .CORRECT

THE FOLLOWING STATEMENTS )

1. Order of reaction cannot be fractional.

° Watch Video Solution

2. The rate constant of a reaction increases linearly with increase in

temperature.


https://dl.doubtnut.com/l/_Awr3cFG19Ma2
https://dl.doubtnut.com/l/_q2ppmJ8FRWHh
https://dl.doubtnut.com/l/_BrdP2bNR6XeF

° Watch Video Solution

3. The rate constant of any reaction is proportional to the concentration

of the reactants.

° Watch Video Solution

4. The rate constant of a first order reaction is proportional to the

concentration of the reactant.

° Watch Video Solution

5. Order of reaction cannot be fractional.

° Watch Video Solution



https://dl.doubtnut.com/l/_BrdP2bNR6XeF
https://dl.doubtnut.com/l/_8DnPdGSf3ZYJ
https://dl.doubtnut.com/l/_wXKrgOi2DpsB
https://dl.doubtnut.com/l/_BznUyu3jtx1A

6. The rate constant of a reaction increases linearly with increase in

temperature.

o Watch Video Solution

7. The rate constant of any reaction is proportional to the concentration

of the reactants.

o Watch Video Solution

8. The rate constant of a first order reaction is proportional to the

concentration of the reactant.

o Watch Video Solution

9, Order of reaction cannot be fractional.

o Watch Video Solution



https://dl.doubtnut.com/l/_6b0spVMO8Zn5
https://dl.doubtnut.com/l/_Y60DJIv9OAjD
https://dl.doubtnut.com/l/_ezy3chY7aTF4
https://dl.doubtnut.com/l/_0z8LOjQ0RHh5

10. The rate constant of a reaction increases linearly with increase in

temperature.

o Watch Video Solution

11. The rate constant of any reaction is proportional to the concentration

of the reactants.

o Watch Video Solution

12. The rate constant of a first order reaction is proportional to the

concentration of the reactant.

o Watch Video Solution

ISC EXAMINATION QUESTIONS (PART-l (OBJECTIVE QUESTIONS ) D. MATCH THE

FOLLOWING )



https://dl.doubtnut.com/l/_0z8LOjQ0RHh5
https://dl.doubtnut.com/l/_y1lg9WrF77iG
https://dl.doubtnut.com/l/_J6HkbCKOCJgB
https://dl.doubtnut.com/l/_Jfnzl8umXAwe

Match the following columns

{0 Activation energy () mol L-' sec!
(LS.C. 201}

(i) Rate of reaction (k) Arthenius equation
(LS.C. 014)

o Watch Video Solution

Match the following columns
{0 Activation energy (@) mol L' sec!
(LS.C. 2013
(i) Rate of reaction by Arthenius cquation
(LS.C. 2014)

° Watch Video Solution



https://dl.doubtnut.com/l/_1LQuqIf2RrFN
https://dl.doubtnut.com/l/_jHWcDvq5pQL7

3. Match the following columns

(N Activation Ccnergy (@) mol L' sec!
(LS.C. 2013)

(i) Rate of resction (k) Arthenius equation
(LS.C. 2014)

° Watch Video Solution

ISC EXAMINATION QUESTIONS (PART-lI (DESCRIPTIVE QUESTIONS ) )

1. Write the Arrhenius equation. Indicate how this equation can be used

to calculate the quantities involved in it.

° Watch Video Solution

2.Draw a graph which can be used to calculate the activation energy of a

reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_5GvDjJhbPLaS
https://dl.doubtnut.com/l/_7fJfB48YtOfn
https://dl.doubtnut.com/l/_GakPLaDoIuFp

3. List any two factors that influence the rate of chemical reaction.
Indicate whether the rate constant of the reaction is dependent or

independent on these factors.

° Watch Video Solution

4. Write the Arrhenius equation.

° Watch Video Solution

5. Give the mechanism for the reaction of t-butyl bromide with aqueous

potassium hydroxide.

° Watch Video Solution

6. Draw a graph which is used to calculate the activation energy of a

reaction. Give the appropriate expressions used to calculate the


https://dl.doubtnut.com/l/_GakPLaDoIuFp
https://dl.doubtnut.com/l/_JKjTMNBZNSt2
https://dl.doubtnut.com/l/_byQGq9YqUbQy
https://dl.doubtnut.com/l/_ZMYqeHG77bWi
https://dl.doubtnut.com/l/_ab4oaKhY0HoI

activation energy graphically.

o Watch Video Solution

7. Give one example each of homogeneous and heterogeneous catalysis.

o Watch Video Solution

8. What is the difference between the order of a reaction and its

molecularity ?

o Watch Video Solution

9. An alkyl bromide undergoes reaction in the alkaline medium to form
the corresponding alcohol. When the concentration of the alkyl bromide
is doubled keeping the concentration of the alkali constant, the rate of
the reaction is doubled. When the concentration of the alkali is doubled

keeping the concentration of the alkyl bromide constant, the rate of



https://dl.doubtnut.com/l/_ab4oaKhY0HoI
https://dl.doubtnut.com/l/_Fd5IePqxT08b
https://dl.doubtnut.com/l/_rAEe3ELKhSIJ
https://dl.doubtnut.com/l/_iUVn3vTkT6Xt

reaction remains the same. Write the mechanistic steps for the reaction

and state the type of the reaction and the nature of the reagent.

° Watch Video Solution

10. Explain graphically how the rate of a reaction changes with every

10° C'rise in temperature.

° Watch Video Solution

11. How is the activation energy of a reaction related to its rate constant ?

° Watch Video Solution

12. Write the mathematical expression relating the variation of rate

constant of a reaction with temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_iUVn3vTkT6Xt
https://dl.doubtnut.com/l/_aeKa7okSqWea
https://dl.doubtnut.com/l/_HxLBwi6oMzF3
https://dl.doubtnut.com/l/_olJclUY0ctRb
https://dl.doubtnut.com/l/_EMWlGN5H7XZD

13. How can you graphically find the activation energy of the reaction

from the above expression?

° Watch Video Solution

14. Explain graphically how the rate of a reaction changes with every

10° C'rise in temperature.

° Watch Video Solution

15. Give one example of zero order reaction.

° Watch Video Solution

16. What is the difference between the order of a reaction and its

molecularity ?

° Watch Video Solution



https://dl.doubtnut.com/l/_EMWlGN5H7XZD
https://dl.doubtnut.com/l/_1PKAOHCvyAMK
https://dl.doubtnut.com/l/_UCbT4WekaFRU
https://dl.doubtnut.com/l/_8g7UmSfQC91V

17. What is the order of the reaction whose rate constant has the same

unit as the rate of reaction ?

° Watch Video Solution

18. Write the Arrhenius equation. Indicate how this equation can be used

to calculate the quantities involved in it.

° Watch Video Solution

19. Draw a graph which can be used to calculate the activation energy of a

reaction.

° Watch Video Solution

20. List any two factors that influence the rate of chemical reaction.

Indicate whether the rate constant of the reaction is dependent or


https://dl.doubtnut.com/l/_8g7UmSfQC91V
https://dl.doubtnut.com/l/_cZL1XDCQx6OI
https://dl.doubtnut.com/l/_kHyZ8eV4YsEl
https://dl.doubtnut.com/l/_7VtmvRQWjuGI
https://dl.doubtnut.com/l/_zDh1lJ9yarcL

independent on these factors.

° Watch Video Solution

21. Write the Arrhenius equation.

° Watch Video Solution

22. Give the mechanism for the reaction of t-butyl bromide with aqueous

potassium hydroxide.

° Watch Video Solution

23. Draw a graph which is used to calculate the activation energy of a
reaction. Give the appropriate expressions used to calculate the

activation energy graphically.

° Watch Video Solution



https://dl.doubtnut.com/l/_zDh1lJ9yarcL
https://dl.doubtnut.com/l/_FqLEQMPh4KAQ
https://dl.doubtnut.com/l/_02wHreYQc1rt
https://dl.doubtnut.com/l/_73x5amhkQw93
https://dl.doubtnut.com/l/_5anxTcK0BYu6

24. Give one example each of homogeneous and heterogeneous catalysis.

° Watch Video Solution

25. What is the difference between the order of a reaction and its

molecularity ?

° Watch Video Solution

26. An alkyl bromide undergoes reaction in the alkaline medium to form
the corresponding alcohol. When the concentration of the alkyl bromide
is doubled keeping the concentration of the alkali constant, the rate of
the reaction is doubled. When the concentration of the alkali is doubled
keeping the concentration of the alkyl bromide constant, the rate of
reaction remains the same. Write the mechanistic steps for the reaction

and state the type of the reaction and the nature of the reagent.

° Watch Video Solution



https://dl.doubtnut.com/l/_5anxTcK0BYu6
https://dl.doubtnut.com/l/_Cc4Rymt6kf2d
https://dl.doubtnut.com/l/_8BsHrGGZyaWQ

27. Explain graphically how the rate of a reaction changes with every

10° C'rise in temperature.

° Watch Video Solution

28.How is the activation energy of a reaction related to its rate constant

?

° Watch Video Solution

29. Write the mathematical expression relating the variation of rate

constant of a reaction with temperature.

° Watch Video Solution

30. How can you graphically find the activation energy of the reaction

from the above expression?

| e |


https://dl.doubtnut.com/l/_UWu6fw2c788X
https://dl.doubtnut.com/l/_rVHzGNub4izA
https://dl.doubtnut.com/l/_sR7PIj9L6kF6
https://dl.doubtnut.com/l/_WFtY1NVoYWBP

| & Watch Video Solution I

31. Explain graphically how the rate of a reaction changes with every

10° C'rise in temperature.

o Watch Video Solution

32. Give one example of zero order reaction.

o Watch Video Solution

33. What is the difference between the order of a reaction and its

molecularity ?

o Watch Video Solution



https://dl.doubtnut.com/l/_WFtY1NVoYWBP
https://dl.doubtnut.com/l/_wKWY6i1o32hJ
https://dl.doubtnut.com/l/_y4aJQjqNQYTf
https://dl.doubtnut.com/l/_m5gkdiYjulkM

34. What is the order of the reaction whose rate constant has the same

unit as the rate of reaction ?

° Watch Video Solution

35. Write the Arrhenius equation. Indicate how this equation can be used

to calculate the quantities involved in it.

° Watch Video Solution

36.Draw a graph which can be used to calculate the activation energy of

a reaction.

° Watch Video Solution

37. List any two factors that influence the rate of chemical reaction.

Indicate whether the rate constant of the reaction is dependent or


https://dl.doubtnut.com/l/_MoAH8jKzpTqh
https://dl.doubtnut.com/l/_IzPoj82w1JJJ
https://dl.doubtnut.com/l/_oDEUpAXgAhox
https://dl.doubtnut.com/l/_2tl4LSy1E7xP

independent on these factors.

° Watch Video Solution

38. Write the Arrhenius equation.

° Watch Video Solution

39. Give the mechanism for the reaction of t-butyl bromide with aqueous

potassium hydroxide.

° Watch Video Solution

40. Draw a graph which is used to calculate the activation energy of a
reaction. Give the appropriate expressions used to calculate the

activation energy graphically.

° Watch Video Solution



https://dl.doubtnut.com/l/_2tl4LSy1E7xP
https://dl.doubtnut.com/l/_YhPLPuBWkvy8
https://dl.doubtnut.com/l/_NSx5D2B39lUh
https://dl.doubtnut.com/l/_owwi4aIh2x1j
https://dl.doubtnut.com/l/_8TggQyohlPvq

41. Give one example each of homogeneous and heterogeneous catalysis.

° Watch Video Solution

42, What is the difference between the order of a reaction and its

molecularity ?

° Watch Video Solution

43. An alkyl bromide undergoes reaction in the alkaline medium to form
the corresponding alcohol. When the concentration of the alkyl bromide
is doubled keeping the concentration of the alkali constant, the rate of
the reaction is doubled. When the concentration of the alkali is doubled
keeping the concentration of the alkyl bromide constant, the rate of
reaction remains the same. Write the mechanistic steps for the reaction

and state the type of the reaction and the nature of the reagent.

° Watch Video Solution



https://dl.doubtnut.com/l/_8TggQyohlPvq
https://dl.doubtnut.com/l/_EkWRB4GzHuEX
https://dl.doubtnut.com/l/_XaS1XYOz0A3p

44, Explain graphically how the rate of a reaction changes with every

10° C'rise in temperature.

° Watch Video Solution

45.How is the activation energy of a reaction related to its rate constant

?

° Watch Video Solution

46. Write the mathematical expression relating the variation of rate

constant of a reaction with temperature.

° Watch Video Solution

47. How can you graphically find the activation energy of the reaction

from the above expression?

| e |


https://dl.doubtnut.com/l/_nUtKJnO2klGC
https://dl.doubtnut.com/l/_aAcYmPaChqVe
https://dl.doubtnut.com/l/_GL8pHyTwSzn7
https://dl.doubtnut.com/l/_zzJyjByIFAWx

| &J Watch Video Solution I

48. Explain graphically how the rate of a reaction changes with every

10° C'rise in temperature.

o Watch Video Solution

49. Give one example of zero order reaction.

o Watch Video Solution

50. Write two differences between 'order of reaction' and 'molecularity of

reaction'.

o Watch Video Solution



https://dl.doubtnut.com/l/_zzJyjByIFAWx
https://dl.doubtnut.com/l/_Yizac9ESJhkR
https://dl.doubtnut.com/l/_TvTmoI2IVlR0
https://dl.doubtnut.com/l/_zHVxy35lygL9

51. What is the order of the reaction whose rate constant has the same

unit as the rate of reaction ?

° Watch Video Solution

ISC EXAMINATION QUESTIONS (NUMERICAL PROBLEMS )

1. A first order reaction is 50% complete in 30 minutes at 27° C. Calculate

the rate constant of the reaction at 27° C.

° Watch Video Solution

2. The initial rate of a reaction A + B — Products is doubled when the
concentration of A is doubled and increases eight fold when the initial
concentration of both A and B are doubled. State the order of the

reaction with respect to A and with respect to B. Write the rate equation.

° Watch Video Solution



https://dl.doubtnut.com/l/_bf0zKkjWIq7F
https://dl.doubtnut.com/l/_xoglQHt0bSVy
https://dl.doubtnut.com/l/_Qbjoodt0stQY

3. Consider the reaction, A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :
S.No. Initial Concentration Initial rate
(Mol L) (Mol L 571)
A B

(1) 1.0 1.0 20 x 107

(i) ) 20 10 4 x 103

(iil) 40 1.0 8 x 10

(iv) 1.0 20 . 2 x 103

(v) 1.0 40 2 x 107}

What are the orders with respect to Aand B ?

o Watch Video Solution

4. Consider the reaction, A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :


https://dl.doubtnut.com/l/_Qbjoodt0stQY
https://dl.doubtnut.com/l/_cc5tktqPbYDt
https://dl.doubtnut.com/l/_sSWy0MxvGZex

S.No. Initial Concentration Initial rate
(Mol L) (Mol L' 1)
A B

(i 1.0 1.0 20 x 10
(if) ) 20 10 4 x 10
(£if) 40 10 8 x 107
(iv) 1.0 20 - 2 x 107
(v) 1.0 40 2 x 10

What is the overall order ?

o Watch Video Solution

5. Consider the reaction, A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :
S.No. Initial Concentration Initial rate
(Mol L) (Mol L-! 1)
A B

(i 1.0 1.0 20 x 107

(if) ) 20 10 4 x 10

(£if) 40 10 8 x 107

(iv) 1.0 20 - 2 x 1073

(v) 1.0 40 2 x 10

Write the rate law equation.

| ° Wiak~h \tAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_sSWy0MxvGZex
https://dl.doubtnut.com/l/_6DKUdYwop3cd
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6. Consider the reaction, A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :
S.No. Initial Concentration Initial rate
(Mol L) (Mol L-! 51)
A B

(i) 1.0 1.0 20 x 10

(if) ) 20 10 4 % 10

(#ii) 40 10 8 x 107

(iv) 1.0 20 : 2 x 107

(v) 1.0 40 2 % 103

Calculate the rate constant.

° Watch Video Solution

7. Consider the reaction, A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :


https://dl.doubtnut.com/l/_6DKUdYwop3cd
https://dl.doubtnut.com/l/_juTBH2EstMOG
https://dl.doubtnut.com/l/_bOZm6Bu5TIVe

S.No, Initial Concentration Initial rate
(Mol L) (Mol L' 1)
A B

(i) 10 1.0 20 x 107
(ii) ) 20 10 4 x 107
(iif) 40 10 8 x 107
(iv) 1.0 20 . 2 x 103
(v) 1.0 40 2 x 1073

Suggest a possible mechanism.

o View Text Solution

8. The rate constant of a first order reaction is 4.5 x 10 2sec ! What
will be the time required for the initial concentration of 0.4 M of the

reactant to be reduced to 0.2 M ?

o Watch Video Solution

9. 1g of strontium - 90 was reduced to 0.953 g after two years. Calculate

the half-life period of strontium - 90.

o Watch Video Solution



https://dl.doubtnut.com/l/_bOZm6Bu5TIVe
https://dl.doubtnut.com/l/_7dm2XkltXR8g
https://dl.doubtnut.com/l/_gOdQqXX0W920

10. Show that the time required for the completion of 75% of a reaction
of first order is twice the time required for the completion of 50% of the

reaction.

° Watch Video Solution

11. A study of chemical kinetics of the reaction, A + B — Products, gave

the following data at 25° C.

F xperiment (Al B) a [Products/dr)
L 10 0ls 4.20 x 10-%
2 20 0l1s 8.40 x 10-%
3 10 020 5.60 x 10

find : The order of reaction with respect to A.

° Watch Video Solution

12. A study of chemical kinetics of the reaction, A + B — Products, gave

the following data at 25° C.


https://dl.doubtnut.com/l/_gOdQqXX0W920
https://dl.doubtnut.com/l/_dD5c5qtRKTPd
https://dl.doubtnut.com/l/_XfELY6knwmyQ
https://dl.doubtnut.com/l/_H1hWxoAB8hUd

F xperiment Al B8] a [Products/dr]
L 10 0ls 420 x 108
3 20 01s 840 x 104
i 10 020 560 x 10

find : The order of reaction with respect to B

° Watch Video Solution

13. A study of chemical kinetics of the reaction, A + B — Products, gave

the following data at 25° C.

Fxperiment Al L] @ [Productsidr]
L 10 01s 420 x 10%
2 20 0.15 8.40 x 10
i 10 020 5.60 x 10+

find :The rate law.

° Watch Video Solution

14. In a first order reaction, 10% of the reactant is consumed in 25

minutes. Calculate :


https://dl.doubtnut.com/l/_H1hWxoAB8hUd
https://dl.doubtnut.com/l/_TVQhanXC9k8Q
https://dl.doubtnut.com/l/_kirxwY9j7o6g

The half-life of the reaction.

° Watch Video Solution

15. In a first order reaction, 10% of the reactant is consumed in 25
minutes. Calculate :

The time required for completing 17% of the reaction.

° Watch Video Solution

16. In a first order reaction, 10% of the reactant is consumed in 25
minutes. Calculate :

The time required for completing 87.5% of the reaction.

° Watch Video Solution

17. If the half-life period for a first order reaction is 69.3 seconds, what is

the value of its rate constant ?



https://dl.doubtnut.com/l/_kirxwY9j7o6g
https://dl.doubtnut.com/l/_C4qyZTXQAduj
https://dl.doubtnut.com/l/_F6hHfk5Bc0vL
https://dl.doubtnut.com/l/_qLUgMaPqiTTe

| ° Watch Video Solution

18. The slope of the line in the graph of log k (k = rate constant) versus T

is - 5841. Calculate the activation energy of the reaction.

° Watch Video Solution

19. A substance decomposes by following first order kinetics. If 50% of the
compound is decomposed in 120 minutes, how long will it take for 90% of

the compound to decompose ?

° Watch Video Solution

20. A first order reaction is 50% complete in 30 minutes at 27°C.

Calculate the rate constant of the reaction at 27° C.

° Watch Video Solution



https://dl.doubtnut.com/l/_qLUgMaPqiTTe
https://dl.doubtnut.com/l/_W0aqYeXvXccJ
https://dl.doubtnut.com/l/_OEAq4iiJDd0M
https://dl.doubtnut.com/l/_0QkOJ612cinj
https://dl.doubtnut.com/l/_ZK5PusGev9rT

21.The initial rate of a reaction A + B — Products is doubled when the
concentration of A is doubled and increases eight fold when the initial
concentration of both A and B are doubled. State the order of the

reaction with respect to A and with respect to B. Write the rate equation.

° Watch Video Solution

22. Consider the reaction, A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :

S.No. Initial Concentration Initial rate
(Mol L) (Mol L-! 1)
A B

() 1.0 1.0 20 % 107
(if) ) 20 10 4 x 10
(iii) 4.0 10 8 x 10
(iv) 1.0 20 : 2 x 103
(v) 1.0 40 2 x 103

What are the orders with respect to Aand B ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ZK5PusGev9rT
https://dl.doubtnut.com/l/_kXvES0t8nLbf
https://dl.doubtnut.com/l/_IgETbdREv0xs

23. Consider the reaction, A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :
S.No. Initial Concentration Initial rate
(Mol L-1) (Mol L-! 51)
A B

(i) 1.0 1.0 20 % 102

(if) ) 20 1.0 4 x 107

(if) 40 10 8 x 107

(iv) 1.0 20 - 2 x 107

(v) 1.0 40 2 % 103

What is the overall order ?

° Watch Video Solution

24. Consider the reaction, A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :


https://dl.doubtnut.com/l/_IgETbdREv0xs
https://dl.doubtnut.com/l/_Gs9dnwrBAqrk

S.No. Initial Concentration Initial rate
(Mol L) (Mol L' 1)
A B

(i 1.0 1.0 20 x 10
(if) ) 20 10 4 x 10
(£if) 40 10 8 x 107
(iv) 1.0 20 - 2 x 107
(v) 1.0 40 2 x 10

Write the rate law equation.

o Watch Video Solution

25. Consider the reaction,A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :
S.No. Initial Concentration Initial rate
(Mol L) (Mol L-! 1)
A B

(i 1.0 1.0 20 x 107

(if) ) 20 10 4 x 10

(£if) 40 10 8 x 107

(iv) 1.0 20 - 2 x 1073

(v) 1.0 40 2 x 10

Calculate the rate constant.

| ° Wiak A \tAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_Gs9dnwrBAqrk
https://dl.doubtnut.com/l/_m7kh9GuxJrDm
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26. Consider the reaction, A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :
S.No. Initial Concentration Initial rate
(Mol L) (Mol L-! 51)
A B

(i 1.0 1.0 20 x 10

(ii) ) 20 10 4 x 107

(if) 40 10 8 x 107

(iv) 1.0 20 - 2 x 107

(v) 1.0 40 2 % 103

Suggest a possible mechanism.

° Watch Video Solution

27. The rate constant of a first order reaction is 4.5 x 10~ ?sec” ! What
will be the time required for the initial concentration of 0.4 M of the

reactant to be reduced to 0.2 M ?

° Watch Video Solution



https://dl.doubtnut.com/l/_m7kh9GuxJrDm
https://dl.doubtnut.com/l/_R5dbSz2LRMt5
https://dl.doubtnut.com/l/_Xnf5cMyvBqHh

28.1g of strontium - 90 was reduced to 0.953 g after two years. Calculate

the half-life period of strontium - 90.

° Watch Video Solution

29. Show that the time required for the completion of 75% of a reaction
of first order is twice the time required for the completion of 50% of the

reaction.

° Watch Video Solution

30. A study of chemical kinetics of the reaction, A + B — Products, gave

the following data at 25° C.

F xperiment Al iB) « [Products/idr)
L 10 0ls 4.20 x 10-%
2 20 01s 840 x 107
: § 10 020 560 x 10-*

find : The order of reaction with respect to A.

s l


https://dl.doubtnut.com/l/_7EfHQJhR6kA9
https://dl.doubtnut.com/l/_GM2La3WHChEE
https://dl.doubtnut.com/l/_AM4hdFh3nxM7

| % Vvaldn vIiaco S501utior ]

31. A study of chemical kinetics of the reaction, A + B — Products, gave

the following data at 25° C.

F xperiment A] IB] | Products/dr)
L 10 0ls 4.20 x 105
2 20 01s 8.40 x 10
i 10 020 5.60 x 10

find : The order of reaction with respect to B

° Watch Video Solution

32. A study of chemical kinetics of the reaction, A + B — Products, gave

the following data at 25° C.

Experiment Al iB] @ [ Products/dr]
L 10 0ls 4.20 x 104
r 20 s 840 x 10-%
1 10 020 5.60 x 10

find :The rate law.

° Watch Video Solution



https://dl.doubtnut.com/l/_AM4hdFh3nxM7
https://dl.doubtnut.com/l/_L5w4rdHPHqjJ
https://dl.doubtnut.com/l/_6QUkWdhKvM6d

33. In a first order reaction, 10% of the reactant is consumed in 25
minutes. Calculate :

The half-life of the reaction.

° Watch Video Solution

34. In a first order reaction, 10% of the reactant is consumed in 25
minutes. Calculate :

The time required for completing 17% of the reaction.

° Watch Video Solution

35. In a first order reaction, 10% of the reactant is consumed in 25
minutes. Calculate :

The time required for completing 87.5% of the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_6QUkWdhKvM6d
https://dl.doubtnut.com/l/_jsftU1xmJONG
https://dl.doubtnut.com/l/_PnsYOHH1DHQB
https://dl.doubtnut.com/l/_oMv4jhJJtk9c

36. If the half-life period for a first order reaction is 69.3 seconds, what is

the value of its rate constant ?

° Watch Video Solution

1
37.The slope of the line in the graph of log k (k = rate constant) versus T

is - 5841. Calculate the activation energy of the reaction.

° Watch Video Solution

38. A substance decomposes by following first order kinetics. If 50% of the
compound is decomposed in 120 minutes, how long will it take for 90% of

the compound to decompose ?

° Watch Video Solution



https://dl.doubtnut.com/l/_GQjZLvSwbDuS
https://dl.doubtnut.com/l/_rtTu6rZ6MP5p
https://dl.doubtnut.com/l/_qPnVlACHd9p3

39. A first order reaction is 50% complete in 30 minutes at 27°C.

Calculate the rate constant of the reaction at 27° C.

o Watch Video Solution

40.The initial rate of a reaction A + B — Products is doubled when the
concentration of A is doubled and increases eight fold when the initial
concentration of both A and B are doubled. State the order of the

reaction with respect to A and with respect to B. Write the rate equation.

o Watch Video Solution

41. Consider the reaction, A + B — C + D.
The initial rate for different initial concentrations of the reactants are

given below :


https://dl.doubtnut.com/l/_wRSr0iyVW2E2
https://dl.doubtnut.com/l/_P6VPWOoya8q4
https://dl.doubtnut.com/l/_uEEFxCrz1b1E

S.No. Initial Concentration Initial rate
(Mol L) (Mol L' 1)
A B

(i 1.0 1.0 20 x 10
(if) ) 20 10 4 x 10
(£if) 40 10 8 x 107
(iv) 1.0 20 - 2 x 107
(v) 1.0 40 2 x 10

Calculate the rate constant.

o Watch Video Solution

42, Consider the reaction,A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :
S.No. Initial Concentration Initial rate
(Mol L) (Mol L-! 1)
A B

(i 1.0 1.0 20 x 107

(if) ) 20 10 4 x 10

(£if) 40 10 8 x 107

(iv) 1.0 20 - 2 x 1073

(v) 1.0 40 2 x 10

What is the overall order ?

| ° Wiak~ \itAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_uEEFxCrz1b1E
https://dl.doubtnut.com/l/_z9zx6VyavZLx
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43. Consider the reaction, A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :

S.No. Initial Concentration Initial rate
(Mol L-1) (Mol L-! 51)
A B

(i) 1.0 1.0 20 x 10
(if) ) 20 10 4 % 10
(iif) 40 10 8 x 107
(iv) 1.0 20 - 2 x 107
(v) 1.0 40 2 % 103

Write the rate law equation.

° Watch Video Solution

44, Consider the reaction,A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :


https://dl.doubtnut.com/l/_z9zx6VyavZLx
https://dl.doubtnut.com/l/_Bq9QZ8d2kFHb
https://dl.doubtnut.com/l/_O2c4U3PcqlBe

S.No. Initial Concentration Initial rate
(Mol L) (Mol L' 1)
A B

(i 1.0 1.0 20 x 10
(if) ) 20 10 4 x 10
(£if) 40 10 8 x 107
(iv) 1.0 20 - 2 x 107
(v) 1.0 40 2 x 10

Calculate the rate constant.

o Watch Video Solution

45, Consider the reaction,A + B — C + D.

The initial rate for different initial concentrations of the reactants are

given below :
S.No. Initial Concentration Initial rate
(Mol L) (Mol L-! 1)
A B

(i 1.0 1.0 20 x 107

(if) ) 20 10 4 x 10

(£if) 40 10 8 x 107

(iv) 1.0 20 - 2 x 1073

(v) 1.0 40 2 x 10

Suggest a possible mechanism.

| ° \iawr Tavk CAliikiAan



https://dl.doubtnut.com/l/_O2c4U3PcqlBe
https://dl.doubtnut.com/l/_EuKv2AI2R4xa
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46. The rate constant of a first order reaction is 4.5 x 10~ 2sec ™' What
will be the time required for the initial concentration of 0.4 M of the

reactant to be reduced to 0.2 M ?

° Watch Video Solution

47.1g of strontium - 90 was reduced to 0.953 g after two years. Calculate

the half-life period of strontium - 90.

° Watch Video Solution

48. Show that the time required for the completion of 75% of a reaction
of first order is twice the time required for the completion of 50% of the

reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_EuKv2AI2R4xa
https://dl.doubtnut.com/l/_Rkft2S1Og8Sr
https://dl.doubtnut.com/l/_MKU0JfbBtPnI
https://dl.doubtnut.com/l/_tpogohlB7wqq
https://dl.doubtnut.com/l/_gG9v49OB3JrV

49, A study of chemical kinetics of the reaction A + B — products, gave

the following data at 25° C:

Experiment | [A] | [B] d [Products]

dt
10 | 015 | 4-20 % 10-5
2 20 | 015 | 840 x 105

1.0 | 020 | 560 %105

Find : (1) The order of reaction with respect to A. (2) The order of reaction

with respect to B. (3) The rate law.

o Watch Video Solution

50. A study of chemical kinetics of the reaction A + B — products, gave

the following data at 25° C:

Experiment | [A] | [B] d [Products]

dt
10 | 015 {420 % 10-°
2 2:0 | 015 | 840 x 105

10 | 020 | 560 % 105



https://dl.doubtnut.com/l/_gG9v49OB3JrV
https://dl.doubtnut.com/l/_fB61b3tG8tZz

Find : (1) The order of reaction with respect to A. (2) The order of reaction

with respect to B. (3) The rate law.

o Watch Video Solution

51. A study of chemical kinetics of the reaction A + B — products, gave

the following data at 25° C:

Experiment | [A] | [B] d [Products]

dt
1:0 | 015 | 4-20 % 10-8
2 20 | 015 | 840 x 10-¢

1.0 | 020 | 560 %10

Find : (1) The order of reaction with respect to A. (2) The order of reaction

with respect to B. (3) The rate law.

o Watch Video Solution

52. In a first order reaction, 10% of the reactant is consumed in 25

minutes. Calculate :


https://dl.doubtnut.com/l/_fB61b3tG8tZz
https://dl.doubtnut.com/l/_GUh3goy1STma
https://dl.doubtnut.com/l/_UMZ0hfhwkQkr

The half-life of the reaction.

° Watch Video Solution

53. In a first order reaction, 10% of the reactant is consumed in 25
minutes. Calculate :

The time required for completing 17% of the reaction.

° Watch Video Solution

54. In a first order reaction, 10% of the reactant is consumed in 25
minutes. Calculate :

The time required for completing 87.5% of the reaction.

° Watch Video Solution

55. If the half-life period for a first order reaction is 69.3 seconds, what is

the value of its rate constant ?



https://dl.doubtnut.com/l/_UMZ0hfhwkQkr
https://dl.doubtnut.com/l/_tv3sdyJMBXJX
https://dl.doubtnut.com/l/_Qmdl1TTAme8Z
https://dl.doubtnut.com/l/_i3WMT5IoUGrO

| ° Watch Video Solution

1
56.The slope of the line in the graph of log k (k = rate constant) versus T

is - 5841. Calculate the activation energy of the reaction.

° Watch Video Solution

57. A substance decomposes by following first order kinetics. If 50% of the
compound is decomposed in 120 minutes, how long will it take for 90% of

the compound to decompose ?

° Watch Video Solution



https://dl.doubtnut.com/l/_i3WMT5IoUGrO
https://dl.doubtnut.com/l/_F5QTZSj4QmYP
https://dl.doubtnut.com/l/_fqNsyA7urAcx

