
CHEMISTRY

BOOKS - S DINESH & CO CHEMISTRY (HINGLISH)

CHEMICAL KINETICS

Examples

1. Nitrogen dioxide  reacts with �uroine  to form nitryl �uroide

 according to the reaction.  

 

Write the instaneous rate of reaction in terms of 

i) rate of formation of ,  

ii) Rate of disappearance of ,  

iii) rate of disappearance of 

Watch Video Solution

(NO2) (F2)

(NO2F )

2NO2(g) + F2 → 2NO2F (g)

NO2F

NO2

F2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_mCJRG8V0gawj


2. The reaction  is carried in a closed vessel. The rate of

disappearance of  is 0.01 . Calculate  and 

.

Watch Video Solution

3A → 2B + C

A[ ]
−d[A]

dt
molL− 1s− 1 d[B]

dt

d[C]

dt

3. A chemical reaction  in gas phase occurs in a closed

vessel. The concentration of B is found to increase by  mol 

in 10 seconds. Calculate 

i) the rate of appearance of B 

ii) the rate of disappearance of A.

Watch Video Solution

2A → 4B + C

5 × 10− 3 L− 1

4. Express the relationship between the rate of formation of water and

rate of disappearance of oxygen in the following reaction. 

W h Vid S l i

2H2 + O2 → 2H2O

https://dl.doubtnut.com/l/_vQqy6MOg4BNB
https://dl.doubtnut.com/l/_N6dOonOJ7u6D
https://dl.doubtnut.com/l/_P1xPPrJg1LWv


Watch Video Solution

5. In the reaction , the rate of disappearance of B is 

. What will be the rate of the reaction and rate of

change in concentration of A and C?

Watch Video Solution

A + 2B → 3C + 2D

1 × 10− 2molL− 1s− 1

6. For the elementary reaction , if the rate of appearance

of C at time 't' is , calculate at this time (i) rate of

the reaction (ii) rate of disappearance of A.

Watch Video Solution

2A + B → 3C

1.3 × 10− 4molL− 1s− 1

7. In the reaction 

  

The rate of appearance of bromine  is related to rate of

disapperance of bromide ions as folllwoing :

BrO− 3(aq) + 5Br− (aq) + 6H + → 3Br2(1) + 3H2O(1)

(Br2)

https://dl.doubtnut.com/l/_P1xPPrJg1LWv
https://dl.doubtnut.com/l/_robxDmOe5r3s
https://dl.doubtnut.com/l/_ULPNmFHWbTYX
https://dl.doubtnut.com/l/_5RIcIyDAXnXW


Watch Video Solution

8. For the reaction , the rate of disappearance of 

 is . The rate of formation of  and 

will be respectively.

Watch Video Solution

N2O5 → 2NO2 + O2
1

2

N2O5 6.25 × 10− 3mol L− 1s− 1 NO2 O2

9. For the reaction 

  

If , what is the value of 

=?

Watch Video Solution

N2(g) + 3H2(g) → 2NH3(g)

Δ[NH3] /Δt = 4 × 10− 8molL− 1s− 1 Δ[H2] /Δt

10. The concentration of  (n-butyl chloride) at di�erent times are

given. Calculate the average rate for the hydrolysis of n-butyl chloride. 

C4H9Cl

https://dl.doubtnut.com/l/_5RIcIyDAXnXW
https://dl.doubtnut.com/l/_f3vKfuCXpYie
https://dl.doubtnut.com/l/_sFHPjEr0EQQF
https://dl.doubtnut.com/l/_cDT2xx0xusEQ


  

View Text Solution

C4H9Cl + H2O → C4H9OH + HCl

11. The decompoistion of  in  solution at  has been

studied by monitoring the concentration of  in the solution. Initially,

the concentration of  is  and after , it is reduced to 

. The reaction takes place according to the equation:  

  

Calculate the average rate of this reaction in terms of hours, minutes, and

seconds. What is the rate of Production of  during this period?

Watch Video Solution

N2O5 CCI4 318K

N2O5

N2O 2.33M 184 min

2.08M

2N2O5 → 4NO2 + O2

NO2

12. For the reaction , the

experimentally determined rate expression at 40 K is: 

rate =   

What is the proposed mechanism for the reaction?

NO2(g) + CO(g) → NO(g) + CO2(g)

k[NO2]2

https://dl.doubtnut.com/l/_cDT2xx0xusEQ
https://dl.doubtnut.com/l/_8E1Vknw3nClP
https://dl.doubtnut.com/l/_grHl3s57xsBS


Watch Video Solution

13. For the reaction A + B  products, rate low expression for rate =

. If the volume of the vessel is reduced to  of its original

volume then what will be the e�ect on the rate of reaction?

Watch Video Solution

→

k[A][B]2 1

3

14. The form of rate law for a reaction is expressed as, rate

  

Find out the order of the reaction with respect to , with respect to 

 and also the overall order of the reaction.

Watch Video Solution

= k[Cl2][NO]2

Cl2

NO

15. For a reaction carried at 400 K, 

, the proposed mechanism is

as follows: 

NO2(g) + CO2(g) → CO2(g) + NO2(g)

https://dl.doubtnut.com/l/_grHl3s57xsBS
https://dl.doubtnut.com/l/_SvHQuO8EsiX8
https://dl.doubtnut.com/l/_xjnbH676Tuvb
https://dl.doubtnut.com/l/_Pf5trrLmFXXd


  

What is the rate law for the reaction?

Watch Video Solution

NO2 + NO2
Slow
−−→ NO + NO3NO3 + CO

Fast
−−→ CO2 + NO2

16. The reaction  is of �rst order in . Its

rate constant is . If the beginning  is 15 ,

calculate the rate of reaction in the beginning.

Watch Video Solution

N2O5 → 2NO2 + I /2O2 N2O5

6.2 × 10− 6s− 1 N2O5 molL− 1

17. State the order with respect to each reactant and overall order for the

reaction 

  

Rate =   

Calculate the units for the rate constant.

Watch Video Solution

2H2(g) + 2NO(g) → 2H2O(g) + N2(g)

k[H2][NO]2

https://dl.doubtnut.com/l/_Pf5trrLmFXXd
https://dl.doubtnut.com/l/_UTbUdIAZmi61
https://dl.doubtnut.com/l/_xYIRbxSbA89w
https://dl.doubtnut.com/l/_e1DtHnPWKxhM


18. For a reaction :  Products.  

The rate law expression is: rate = .  

a) What is the order of the reaction? 

b) What are the units of rate constant if concentration is measured in

mol  and time in seconds?

Watch Video Solution

A + B →

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

dm− 3

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

Rate =  , (b) Rate = .

Watch Video Solution

k[A]1 / 2[B]3 / 2
k[A]3 / 2[B] − 1

20. Identify the order of a reaction for each of the following rate

constants: 

i)   

ii) .

Watch Video Solution

k = 2.3 × 10− 5Lmol− 1s− 1

k = 3 × 104s− 1

https://dl.doubtnut.com/l/_e1DtHnPWKxhM
https://dl.doubtnut.com/l/_eXskwY3vO0O5
https://dl.doubtnut.com/l/_AD768t6aknFx


21. The rate of reaction, 2NO +  is doubled when

concentration of  is doubled and becomes eight times when

concentration of both NO and  are doubled. Determine the order of

the reaction.

Watch Video Solution

Cl2 → 2NOCl

Cl2

Cl2

22. The decomposition of  in a carbon tetrachloride solution has

been investigated. 

 (solution) +  . The reaction has been

found to be of the �rst order in  with a �rst order rate-constant = 

. Calculate the rate of the reaction when (a)  = 1.25

mol  and b)  = 0.25 mol . b) What concentration of 

would give a rate of  ?

Watch Video Solution

N2O5

N2O5(solution) → 2NO3 1/2O2(g)

N2O5

6.2 × 10− 4s− 1 [N2O5]

L− 1 [N2O5] L− 1 N2O5

2.4 × 10− 3molL− 1s− 1

https://dl.doubtnut.com/l/_AD768t6aknFx
https://dl.doubtnut.com/l/_0xRq1wZeDxQJ
https://dl.doubtnut.com/l/_BImPOWachHit


23. For a reaction  the rate of reaction becomes twenty seven

times when the concentration of A is increased three times. What is the

order of reaction?

Watch Video Solution

A → B

24. The rate of formation of a dimer in a second order dimerisation

reaction is  at 0.01 mol  monomer

concentration. Calculate the rate consant for the reaction.

Watch Video Solution

9.1 × 10− 6molL− 1s1 L− 1

25. The reaction :   

was studied and the following data were collected. 

 

Determine: (i) the order, (ii) the rate law and (iii) rate constant for the

reaction.

View Text Solution

2N2O5(g) → 2NO2(g) + (O2)g

https://dl.doubtnut.com/l/_n4DPjjhqNHhh
https://dl.doubtnut.com/l/_8nOoW7HDfJXU
https://dl.doubtnut.com/l/_UVqxSBCR0lSN


View Text Solution

26. Consider the following data for the reaction: 

Products  

 

Determine the order of reaction with respect to A and with respect to B

and the overall order of the reaction.

View Text Solution

A + B →

27. For the chemical reaction .  

The experimentally determined information has been tabulated below: 

 

for the reaction, 

a)Calculate the order of reaction w.r.t. both the reactants A and B 

b) Write the expression for rate law. 

c) Calculate the value of the rate constant

d) Write the expression for the rate of reaction in terms A and C.

View Text Solution

A + 2B → 2C + D

https://dl.doubtnut.com/l/_UVqxSBCR0lSN
https://dl.doubtnut.com/l/_SFhH6NmKanvL
https://dl.doubtnut.com/l/_fmCtAub8bUYQ


View Text Solution

28. For the reaction  Products, the following initial rates were

obtained at various given initial concentrations. 

 ltrbgt Write rate law and �nd the rate constant for the above reaction.

View Text Solution

A + B →

29. For the reaction 

  

the following data were collected. All the measurnments were taken at

263 K. 

 

a) Write the expression for rate law, 

b) Calculate the value of rate constant and specify its untis. 

c) What is the initial rate of disappearance of  in exp. 4?

View Text Solution

2NO(g) + Cl2 → 2NOCl(g)

Cl2

https://dl.doubtnut.com/l/_fmCtAub8bUYQ
https://dl.doubtnut.com/l/_PJUIBUCgHP1t
https://dl.doubtnut.com/l/_kXJvaNmVaQMS
https://dl.doubtnut.com/l/_k5tMy6OOX9Vq


30. For a chemical reaction, variation in concentration [A] vs time (s) plot

in given below: 

i) Predict the order of the reaction. 

ii) What does the slope of the line and intercept indicate ? 

iii) What is the unit of rate constant(k)?

View Text Solution

31. Optical rotation of sucrose in 1 N HCl at various times was found as

shown below : 

  

Show that the inversion of sucrose is a �rst order reaction

Watch Video Solution

Time (sec) 0 7.18 18.0 27.05 ∞

Rotation (deg) +24.09 +21.7 +17.7 +15.0 −10.74

32. 1.0 mL of ethyl was added to 25 mL of  HCl, 2.0mL of the mixture

was withdrawn from time to time during the progress of easter

hydrolysis and titrated against standard NaOH solutions. The amount of

N

2

https://dl.doubtnut.com/l/_k5tMy6OOX9Vq
https://dl.doubtnut.com/l/_WV4RgWadjkeD
https://dl.doubtnut.com/l/_9Upq9SEtxLN5


NaOH required for titration at various intervals is given below: 

 

The value of at in�nite time was obtained by completing the hydrolysis on

boiling. Show that the reaction is of �rst order. Also �nd the average

value of rate constant.

View Text Solution

33. From the following data show that the decomposition of  is a

reaction of �rst order. Also calculate the value of the rate constant. 

View Text Solution

H2O2

34. For the hydrolysis of methyl acetate in aqueous solution, the

following results were obtained, 

 

a) Shat that it follows pseudo �rst order reaction, as the concentration of

water remains constant. 

https://dl.doubtnut.com/l/_9Upq9SEtxLN5
https://dl.doubtnut.com/l/_9QYuwKR6QyR3
https://dl.doubtnut.com/l/_jrTqZ0ZfbwZR


b) Calcualte the average rate of reaction between the time interval 30 to

60 seconds.

View Text Solution

35. Hydrogen peroxide  (aq) decomposes to (l) and (g) in a

reaction that is �rst order in  and has a rate constant 

  

(i) How long will it takes for 15% of a sample of  to decompose?  

(ii) How long will it take for 875% of the sample to decompose?

Watch Video Solution

H2O2 H2O O2

H2O2

k = 1.06 × 103
− 1

min

H2O2

36. The rate constant of a reaction with respect to the reactant A is 6

. If we start with [A] = , when would [A] reach the value

of ?

Watch Video Solution

min− 1 0.8molL− 1

0.08mol− 1

https://dl.doubtnut.com/l/_jrTqZ0ZfbwZR
https://dl.doubtnut.com/l/_CPDIVm2HOrnV
https://dl.doubtnut.com/l/_kX0O3UMQbcAW
https://dl.doubtnut.com/l/_wQz8YwlULlNI


37. The initial concentration of  in the following �rst order reaction:  

  

was  at . The concentration of  after 

 was . Calculate the rate constant of the

reaction at .

Watch Video Solution

N2O5

N2O5(g) → 2NO2(g) + O2(g)
1

2

1.24 × 10− 2molL− 1 318K N2O5

60 min 0.20 × 10− 2molL− 1

318K

38. A �rst order reaction has a rate constant, ,

calculate the half life of reaction.

Watch Video Solution

k = 5.5 × 10− 14s− 1

39. The half life period of the �rst order reaction is 10 seconds. Calculate

its rate constant.

Watch Video Solution

https://dl.doubtnut.com/l/_wQz8YwlULlNI
https://dl.doubtnut.com/l/_UwNXAaGhwWBW
https://dl.doubtnut.com/l/_iH0bqok0MJPF


40. If half life period for a �rst order reaction in A is 2 minutes, how long

will it take [A] to reach (i)  of its initial concentration ii)  of its

initial concentration?

Watch Video Solution

25 % 10 %

41. The three fourth of a �rst order reaction is completed in 32 minutes.

What is the half life period of the reaction?

Watch Video Solution

42. A �rst order reaction is  complete in 10 minutes. Calculate the

time for the completion of  of the reaction.

Watch Video Solution

20 %

75 %

https://dl.doubtnut.com/l/_K2LkcSdA3YbE
https://dl.doubtnut.com/l/_xe9cVZNhDjBH
https://dl.doubtnut.com/l/_fnXOUDSlFXVp


43. Find out two-third  life of a �rst order reaction in which 

Watch Video Solution

(2/3)

k = 5.48 × 10− 14s− 1

44. The following data were obtained during the �rst order thermal

decomposition of  at constant volume.  

  

 

Calculate the rate constant for the gaseous reaction.

View Text Solution

N2O5(g)

2N2O5(g) → 2N2O2(g) + O2(g)

45. The half life period of a substance is 50 minutes at a certain initial

concentration. When the concentration is reduced to one half of the

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

reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_vlyRcXOjtoRl
https://dl.doubtnut.com/l/_onnROKQbtYKw
https://dl.doubtnut.com/l/_knxXSJJcCNtu


Watch Video Solution

46. At a certain temperature, the half life period for the catalytic

decomposition of ammonia was found as follows: 

 

Calculate order of the reaction.

View Text Solution

47. Show that for a �rst order reaction, time required for  of the

reaction to take place is 10 times the time required for the completion of

half of the reaction.

Watch Video Solution

99.99 %

48. If half life period for a �rst order reaction in A is 2 minutes, how long

will it take [A] to reach (i)  of its initial concentration ii)  of its

initial concentration?

25 % 10 %

https://dl.doubtnut.com/l/_knxXSJJcCNtu
https://dl.doubtnut.com/l/_NfQDWuFWIhty
https://dl.doubtnut.com/l/_dOgoKUI7EpOq
https://dl.doubtnut.com/l/_xQ7jCRdeeTcc


Watch Video Solution

49. The rate constant for an isomerisation reaction  is 

. If the initial concentration of  is  M, Calculate the

rate of the reaction after  hour.

Watch Video Solution

A → B

4.5 × 10− 3
− 1

min A 1

1

50. The rate of a �rst order reaction is 0.04 mol  after 10

minutes and 0.03 mol  after 20 minutes. Find the half life

period of the reaction.

Watch Video Solution

litre− 1s− 1

litre− 1s− 1

51. The decomposition of a compound is found to follow the �rst order

rate law. If it takes 15 minutes for 20 per cent of the original material to

react, calculate 

i) the speci�c rate constant 

https://dl.doubtnut.com/l/_xQ7jCRdeeTcc
https://dl.doubtnut.com/l/_6Y0DXYx4flJc
https://dl.doubtnut.com/l/_O35ZDcmftyd2
https://dl.doubtnut.com/l/_qHp8FPBYWwOz


ii) the time in which 10 percent of the original material remains

unreacted. 

iii) The time it takes for the next 20 percent of the reactant left to react.

Watch Video Solution

52. A reaction  is �rst order reaction with half life

period s at C. What percentage of  would be

decomposed on heating at C for 90 minutes?

Watch Video Solution

SO2Cl2 → SO2 + Cl2

3.15 × 104 320∘ SO2Cl2

320∘

53. A �rst order reaction has a rate constant of 0.0051 . If we begin

with 0.10 M concentration of the reactant, What concentration of

reactant will remain in solution after 3 hours?

Watch Video Solution

− 1
min

https://dl.doubtnut.com/l/_qHp8FPBYWwOz
https://dl.doubtnut.com/l/_bl1cuhfIiPlQ
https://dl.doubtnut.com/l/_BvTyolJXyUTP


54. A �rst order reaction takes 10 minutes for  decomposition.

Calculate half life period of the reaction.

Watch Video Solution

25 %

55. Decomposition of phosphine  at  C proceeds according to

the equation 

  

It was found that the reaction follows the rate equation, Rate =   

The half life period of  is 37.9 s at C.  

i) How much time will be required for  of  to decompose?  

ii) What function of the original amount of  will remain

undecomposed after 1 minute?

Watch Video Solution

(PH3) 120∘

4PH3(g) → P4(g) + 6H2(g)

k[PH3]

PH3 120∘

3/4 PH3

PH3

56. With rate constant of  at C, If initial concentration

of  is 0.25 M, Calcualte the concentration after 2 minutes. Also

5 × 10− 4 sec− 1 45∘

N2O5

https://dl.doubtnut.com/l/_w0icMj145Zuy
https://dl.doubtnut.com/l/_GYg34JYBviov
https://dl.doubtnut.com/l/_C5QaODyCZGxR


calculate half life for the decomposition of  ?  

Watch Video Solution

N2O5

2N2O5(g) → 4NO2(g) + O2(g)

57. Under the same reaction condition, initial concentration of 1.386 mol

 of a substance becomes half in 40s and 20s through �rst order

and zero order kinetics respectively. Find out the  ratio for �rst order 

 and zero order  of the reaction.

Watch Video Solution

dm− 3

k1

k0

(k1) (k0)

58. The rate constant for a reaction of zero order in A is

. How long will take for the initial concentration to fall

from 0.10 M to 0.075 M?

Watch Video Solution

0.0030molL− 1s− 1

https://dl.doubtnut.com/l/_C5QaODyCZGxR
https://dl.doubtnut.com/l/_OPcubF5ipUAy
https://dl.doubtnut.com/l/_RknXOrdj08dE


59. In a hydrolysis reaction, 5 g of ethyl acetate is hydroloysed in the

presence of dilute HCl in 300 minutes. If the reaction is of �rst order and

the initial concentration of ethyl acetate is 22g/L, calculate the rate

constant for the reaction.

Watch Video Solution

60. The thermal decomposition of formic acid (HCOOH) is a �rst order

reaction with the rate constant of  at a certain

temperature.Calculate how long will it take for three-fourth of initial

quantity of HCOOH to decompose.

Watch Video Solution

2.4 × 10− 3s− 1

61. Following data is obtained for the reaction, 

  

 

N2O5 → 2NO + O2
1

2

https://dl.doubtnut.com/l/_p4w5Bge4DYXt
https://dl.doubtnut.com/l/_pgq51JyhBnjr
https://dl.doubtnut.com/l/_KumRqEOSgi5G


a) Show that the reaction is of �rst order 

b) Calculate the half life period.

View Text Solution

62. For the �rst order thermal decomposition reaction, following data was

obtained: 

 

Calculate the rate constant.

View Text Solution

63. Nitrogen pentoxide decomposes according to equation 

  

The �rst order reaction was allowed to proceed at C and the data

below were collected. 

 

a) Calculate rate constant in all the cases. 

2N2O5(g) → 4NO2(g) + O2(g)

140∘

https://dl.doubtnut.com/l/_KumRqEOSgi5G
https://dl.doubtnut.com/l/_ZBwDVb8JCoAK
https://dl.doubtnut.com/l/_GBNEj8nBwYg0


b) What will be the concentration of  after 100 minutes?  

c) Calculate initial rate of reaction.

View Text Solution

N2O5

64. A �rst order reaction  at the temperature

C has the rate constant . What percentage of 

 is decomposed on heating for 900 seconds?

Watch Video Solution

A2B2(g) → 2A(g) + 2B(g)

400∘ k = 2.0 × 10− 4s− 1

A2B2

65. In a �rst reaction,  of the reactant is consumed in 25 minutes.

Calcualte. 

i) Half life period  ii) Time taken to complete  of the

reaction.

Watch Video Solution

10 %

(t1 / 2) 87.5 %

https://dl.doubtnut.com/l/_GBNEj8nBwYg0
https://dl.doubtnut.com/l/_yZKzPspONCWa
https://dl.doubtnut.com/l/_wO1bU2L0SPho


66. The half-life of radioisotope bromine-82 is 36 hours. Calculate the

fraction of a sample of bromine that remains after one day.

Watch Video Solution

67. The half-life period of a radioactive element is  years.

Calculate the time in which the activity of the element is reduced to 90%

of its original value.

Watch Video Solution

1.4 × 1010

68. Assume that two radioactive substances A and B disintegrate as: 

  

  

If both the half life periods and initial concentrations are equal, what will

be the ratio of the rates of the two substances at the start of the

reaction?

h id l i

= kA, t1 / 2(A) =
−d[A]

dt

0.693

KA

= kB[B]2, t1 / 2(B) =
−d[B]

dt

1

kB[B]0

https://dl.doubtnut.com/l/_teP8NwOELWNh
https://dl.doubtnut.com/l/_GHfIacHJ57dI
https://dl.doubtnut.com/l/_dRKFKFttrX0Z


Watch Video Solution

69. Two reactions of the same order have equal exponential factors but

their activation energies di�er by . Calculate the ratio

between the rate constants of these reactions at C (Gas constant 

Watch Video Solution

24.9kJmol− 1

27∘

R = 8.3JK − 1mol− 1)

70. The reaction  is of �rst order and its rate

constants are  at 600 K and  at 1200 K.

Calculate the energy of activation for the reaction. (Given

Watch Video Solution

C2H5I → C2H4 + HI

3.20 × 10− 4s− 1 1.60 × 10− 2s− 1

R = 8.314JK − 1mol− 1)

71. A �rst order reaction is  complete in 30 minutes at C and in

10 minutes at C. Calculate the reaction rate constants at these

50 % 27∘

47∘

https://dl.doubtnut.com/l/_dRKFKFttrX0Z
https://dl.doubtnut.com/l/_0Ir593EIhGPy
https://dl.doubtnut.com/l/_bLERZbRNqkyZ
https://dl.doubtnut.com/l/_xzIiaQpavLjl


temperatures and the energy of activation of the reaction in 

(R=8.314 J

Watch Video Solution

kJ /mol

mol− 1K − 1)

72. A certain reactions is  complete in 20 minutes at 300 K and the

same reaction is again 50% completely in 5 minutes at 350 K. Calculate

the activation energy if the reactions is of �rst order.

Watch Video Solution

50 %

73. The rate constant for a �rst order reaction becomes six times when

the temperature is raised from 350 to 400 K. Calculate the energy of

activation for the reactions.

Watch Video Solution

https://dl.doubtnut.com/l/_xzIiaQpavLjl
https://dl.doubtnut.com/l/_hrA9NaRyYiui
https://dl.doubtnut.com/l/_coZkYPtDch54


74. The rate constant for a �rst order reaction increases from 

to  when the temperature changes from C to C.

Calculate energy of activation for the reaction.

Watch Video Solution

4 × 10− 2

8 × 10− 2 27∘ 37∘

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

constant at  if  at 280 K  

?

Watch Video Solution

300K k = 1.6 × 106s− 1

(R = 8.31JK − 1mol− 1)

76. The rate constant of a reaction is  at C and 

 at C. Calculate the value of activation energy for the

reaction 

Watch Video Solution

1.5 × 107s− 1 50∘

4.5 × 107s− 1 100∘

(R = 8.314JK − 1mol− 1)

https://dl.doubtnut.com/l/_Zz2Azu01mx79
https://dl.doubtnut.com/l/_UXv5g6MA5GdM
https://dl.doubtnut.com/l/_mflHAgYVeaOt
https://dl.doubtnut.com/l/_Q2w7wpbE1SBi


77. The slope of a line in the graph of log k versus  for a reaction is 

K. Calculate energy of activation for the reaction.

Watch Video Solution

1

T

−5841

78. The activation energy of a reaction is 75.2 kJ  in the absence of a

catalyst and 50.14 kJ  in the presence of a catalyst. How many times

will the reaction grow in the presence of catalyst if the reaction proceeds

at C ?

Watch Video Solution

mol− 1

mol− 1

25∘

79. The decomposition of phosphine, 

 has rate law , Rate = . The rate

constant is  at 300 K and activation energy is  J 

. Calculate the value of the rate constant at 310 K (

Watch Video Solution

4PH3(g) → P4(g) + 6H2(g) k[PH3]

6.0 × 10− 4s− 1 3.05 × 105

mol− 1

R = 8.314JK − 1mol− 1)

https://dl.doubtnut.com/l/_Q2w7wpbE1SBi
https://dl.doubtnut.com/l/_DarSZ862Gund
https://dl.doubtnut.com/l/_S8ntT426RW2U


80. For a decomposition, the values of rate constants at two di�erent

temperature are given below: 

 at 650 K  

 at 700 K  

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

Watch Video Solution

k1 = 2.15 × 10− 8Lmol− 1s− 1

k2 = 2.39 × 10− 7Lmol− 1s− 1

8.314JK − 1mol− 1)

81. The rate of a reaction increases four times when the temperature

changes from 300K to 320 K. Calculate the energy of activation of the

reaction. 

Watch Video Solution

(R = 8.314JK − 1mol− 1)

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

 respectively. Calculate the values of  and A.

0.02s− 1

0.07s− 1 Ea

https://dl.doubtnut.com/l/_S8ntT426RW2U
https://dl.doubtnut.com/l/_fuuMbje2Wt3A
https://dl.doubtnut.com/l/_KPYTAG44Y3RB
https://dl.doubtnut.com/l/_hePaBDp8mCGm


NCERT in text questions

Watch Video Solution

83. The �rst order rate constant for the decomposition of ethyl iodide by

the reaction. 

 at 600 K is  , , 

.  

  

Watch Video Solution

C2H5(g) → C2H4(g) + HI(g) 160 × 10− 5s− 1 T1 = 600K

T2 = 700K, Ea = 209kJmol− 1

logk2 = log(1.60 × 10− 5s− 1) + [ −
209000Jmol− 1

2.303 × 8.314Jmol− 1K − 1

1

600K 70

logk2 = ( − 5 + 0.2041) + 2.5989 = − 2.197 = ¯̄¯̄¯̄¯̄¯̄¯3.8080

k2 = Antiloḡ ¯̄¯̄¯̄¯̄¯̄3.8030 = 6.36 × 10− 3s− 1

1. For a reaction , the concentration of a reactant changes from

0.03 M to 0.02M in 25 minutes. Calculate the average rate of the reaction

using the units of seconds.

Watch Video Solution

R → P

https://dl.doubtnut.com/l/_hePaBDp8mCGm
https://dl.doubtnut.com/l/_Sp8mEpYAD2DI
https://dl.doubtnut.com/l/_70lhFXwNvmBb


Watch Video Solution

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

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

interval.

Watch Video Solution

2A →

L− 1 L− 1

3. For a reaction,  Products, the rate law is given by: 

. What is the order of reaction:

Watch Video Solution

A + B →

r = k[A]
1 / 2

[B]
2

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

concentration of X is increased three times, how will it a�ect the rate of

formation of Y?

Watch Video Solution

https://dl.doubtnut.com/l/_70lhFXwNvmBb
https://dl.doubtnut.com/l/_jaPqLj8UVLZO
https://dl.doubtnut.com/l/_TBTJo8EIpu0j
https://dl.doubtnut.com/l/_zYm0Nj0SzI67
https://dl.doubtnut.com/l/_mPD2KxrzgGBH


5. A �rst order reaction has a rate constant . How long

will  of this reactant take to reduce to ` ?

Watch Video Solution

1.15 × 10− 3s− 1

5g 3g

6. Time required to decompose  to half of its intial amount is 

 If the decomposition is a �rst order reaction, calculate the rate

constant of the reaction.

Watch Video Solution

SO2Cl2

60min.

7. What will be e�ect of temperature on rate constant ?

Watch Video Solution

8. In general, it is observed that the rate of a chemical reaction doubles

with every  rise in temperature. If the generalisation holds for a10∘

https://dl.doubtnut.com/l/_mPD2KxrzgGBH
https://dl.doubtnut.com/l/_vVgY8Q1n7nu0
https://dl.doubtnut.com/l/_JE2WGXEigTe3
https://dl.doubtnut.com/l/_n5SyZKJu3M52


reaction in the temperature range 295 K to 305 K, what would be the

value of activation energy for the reaction?

Watch Video Solution

9. The activation energy for the reaction,  is

209.5 kJ  at 581 K. Calculate the fraction of molecules of reactants

having energy equal to or greater than activation energy.

Watch Video Solution

2Hi(g) → H2(g) + I2(g)

moli− 1

10. For the reaction, , the reaction rate =  with k

= . Calculate the initial rate of the reaction when

[A] = 0.1 mol , [B]= 0.2 mol . Also calculate the reaction rate when

[a] is reduced to 0.06 mol .

Watch Video Solution

2A + B → A2B k[A][B]2

2.0 × 10− 6mol− 2L2s− 1

L− 1 L− 1

L− 1

https://dl.doubtnut.com/l/_n5SyZKJu3M52
https://dl.doubtnut.com/l/_0q1rXHOrGqy0
https://dl.doubtnut.com/l/_HaN5wWQ16ovS


11. The rate of decomposition of  on platinum surface is zero order.

What are rate of production of  and  if ?

Watch Video Solution

NH3

N2 H2 k = 2.5 × 10− 4Ms−

12. The decomposition of dimethyl ether leads to the formation of , 

 and CO and the reaction rate is given by the expression:  

rate =   

The rate of reaction is followed by increase in pressure in a close vessel

and the rate can also be expressed in terms of partial pressure of

dimethyl ether: 

rate =   

The rate of reaction is followed by increase in a close vessel and the rate

can also be expressed in terms of partial pressure of dimethyl ether: 

rate =   

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

units of rate and rate constant?

Watch Video Solution

CH4

H2

k[CH3COOH3]l3 / 2

k[CH3OCH3]3 / 2

k[pCH3OCH3]3 / 2

https://dl.doubtnut.com/l/_pQOcst8p9WIe
https://dl.doubtnut.com/l/_f9rhKRbD3UU9


13. Mention the factors that a�ect the rate of a chemical reaction.

Watch Video Solution

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

of reaction a�ected if the 

(a) doubled, (b) reduced to ?

Watch Video Solution

1/2

15. What is the e�ect of temperature on the rate constant of reaction?

How can this temperature e�ect on the rate constant be represented

quantitatively?

Watch Video Solution

https://dl.doubtnut.com/l/_f9rhKRbD3UU9
https://dl.doubtnut.com/l/_nwiBXFEKXNJr
https://dl.doubtnut.com/l/_u1qr8VlnkiUY
https://dl.doubtnut.com/l/_0pzBYhDQgVet


16. In a pseudo �rst order hydrolysis of ester in water, the following

results were obtained. 

 

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

60 seconds. 

ii) Calcualte the pseudo �rst order rate constant for the hydrolysis of

ester.

View Text Solution

17. A reaction is �rst order in A and second order in B 

i) Write di�erential rate equation. 

ii) How is rate a�ected when the concentration of B is tripled? 

iii) How is rate a�ected when the concentration of both A and B are

doubled?

Watch Video Solution

https://dl.doubtnut.com/l/_okiMZk1n027J
https://dl.doubtnut.com/l/_Nrk0Gjf4F5ti


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

measured for di�erent initial concentration of A and B as given ahead: 

 

what is the order of reaction with respect to A and B?

View Text Solution

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

  

 

Calculate the rate of formation of D when [A] =  and 

View Text Solution

2A + B → C + D

0.5molL− 1

[B] = 0.2molL− 1

20. The reaction between A and B is �rst order with respect to A and zero

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

https://dl.doubtnut.com/l/_lF5VRet75Fg2
https://dl.doubtnut.com/l/_4d2bAkYruUgO
https://dl.doubtnut.com/l/_Cr4Ni6Ola56A


View Text Solution

21. Calculate the half life of the �rst order reaction from their rate

constant given as 

a)   

b)   

c) 4 .

Watch Video Solution

200s−

2
− 1

min

year − 1

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

archaeological artifact containing wood had only  of the  found

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

Watch Video Solution

.14 C

80 % .14 C

https://dl.doubtnut.com/l/_Cr4Ni6Ola56A
https://dl.doubtnut.com/l/_zO08ShxCmT9W
https://dl.doubtnut.com/l/_Ot9XALHqxbaF


23. The experiment data for decomposition of

 in gas phase at 318 K are given below:  

 

a) Plot  against t  

b) Find the half life period for the reaction. 

c) Draw a graph between log  and t  

d) What is rate law? 

e) Calculate the rate constant 

f) Calculate the half life period from k and compare it with (b)

View Text Solution

N2O5[2N2O5 → 4NO2 + O2]

[N2O5]

[N2O5]

24. The rate constant for a �rst order reaction is . How much time

will it take to reduce the initial concentrationof the reactant to its

 value ?

Watch Video Solution

60s− 1

1/16th

https://dl.doubtnut.com/l/_AD0yNMlHp79l
https://dl.doubtnut.com/l/_MAPgWdx3oZoA


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

of  years. If  of  was absorbed in the bones of a newly born

baby instead of calcium, how much of it will remain after 10 years and 60

years if it is not lost metabolically.

Watch Video Solution

90Sr −

28.1 1μg 90Sr

26. For a �rst order reaction, show that the time required for 

completion is twice the time required for the completion of  of

reaction.

Watch Video Solution

99 %

90 %

27. A �rst order reaction takes 40 minutes for  decomposition.

Calculate its half life period.

Watch Video Solution

30 %

https://dl.doubtnut.com/l/_IKn89O9sv7Eb
https://dl.doubtnut.com/l/_ueyVwciJtmGL
https://dl.doubtnut.com/l/_U09xnbV6EpyR
https://dl.doubtnut.com/l/_iQZzteD6osfB


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

543 K, the following data is obtained. 

 

Calculate the rate constant.

View Text Solution

29. The following data were obtained during �rst order thermal

decomposition of  at a constant volume.  

  

 

Calculate the rate of the reaction when the total pressure is 0.65 atm.

View Text Solution

SO2(Cl2)

SO2Cl2(g) → SO2(g) + Cl2(g)

30. The rate constant for the decomposition of  at various

temperatures is given below: 

 

N2O5

https://dl.doubtnut.com/l/_iQZzteD6osfB
https://dl.doubtnut.com/l/_7gFNwCNdb63O
https://dl.doubtnut.com/l/_jdQzWytlrVVm


Draw a graph beetween In k and  and calculate the values of A and 

. Predict the rate constant at  and C

View Text Solution

1/T

Ea 30∘ 50∘

31. The rate constant for the decomposition of hydrocarbons is

 at . If the energy of activation is ,

what will be the value of pre exponential factor?

Watch Video Solution

2.418 × 10− 5s− 1 546K 179.9kJmol− 1

−

32. Consider a certain reaction  Products with .

Calculate the concentration of  remaining after  if the initial

concentration of  is .

Watch Video Solution

A → k = 2.0 × 10− 2s− 1

A 100s

A 1.0molL− 1

https://dl.doubtnut.com/l/_jdQzWytlrVVm
https://dl.doubtnut.com/l/_PnQW3Fcg3oBb
https://dl.doubtnut.com/l/_BLJRONwx2xQk


33. Sucrose decomposes in acid solution into glucose and fructose

according to the �rst order rate law, with  What fraction

of sample of sucrose remains after  ?

Watch Video Solution

t1 / 2 = 3.00hr.

8hr

34. The decomposition of hydrocarbon follows the equation

  

Calculate .

Watch Video Solution

k = (4.5 × 1011s− 1)e− 28000K /T

Ea

35. The rate constant for the �rst order decomposition of a certain

reaction is described by the equation 

  

(a) What is the energy of activation for the reaction? 

(b) At what temperature will its half-life period be ?

W t h Vid S l ti

logk(s− 1) = 14.34 −
1.25 × 104K

T

256 min

https://dl.doubtnut.com/l/_BU72xriV36g9
https://dl.doubtnut.com/l/_jsI1Ii1lqkpV
https://dl.doubtnut.com/l/_Xm3sG8A5pZJm


Watch Video Solution

36. The decomposition of  into product has value of  as 

at  and energy of activation of . At what temperature

would  be 

Watch Video Solution

A k 4.5 × 103s− 1

10∘C 60kJmol− 1

k 1.5 × 104s− 1 ?

37. The time required for  completion of a �rst order reaction at 

 is equal to that required for its  completion at  . If the

value of  is , calculate  at  and .

Watch Video Solution

10 %

298K 25 % 308K

A 4 × 1010s− 1 k 318K Ea

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

from  to . Calculate the energy of activation of the reaction

assuming that it does not change with temperature.

Watch Video Solution

293K 313K

https://dl.doubtnut.com/l/_Xm3sG8A5pZJm
https://dl.doubtnut.com/l/_wem5ab5YmXuB
https://dl.doubtnut.com/l/_QquZWlQqMGM9
https://dl.doubtnut.com/l/_rKuzyQ75u0DL


NCERT Exercise

Short Answer type questions

1. From the rate expression for the following reactions determines the

order of reaction and the dimensions of the rate constant. 

a)  , Rate   

b) , Rate =

  

c)  : Rate =   

d)  : Rate =   

e) , Rate =

Watch Video Solution

3NO(g) → N2O(g) + NO2(g) = k[NO]
2

H2O2(aq) + 3I − (aq) + 2H + (aq) → 2H2O(l) + I −
3

[H2O2][I − ]

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

CHCl3(g) → Cl4(g) + HCl(g) k[CHCl3][Cl2]
1 / 2

C2H5Cl(g) → C2H4(g) + HCl(g) k[C2H5Cl]

1. State one condition under which a bimolecular reaction may be

kinetically of �rst order reactions.

https://dl.doubtnut.com/l/_rKuzyQ75u0DL
https://dl.doubtnut.com/l/_bLTaXdvQWWrY
https://dl.doubtnut.com/l/_PHHXHkyAykIr


Watch Video Solution

2. Write the rate rate equatioin for the reaction  if the

order of the reaction is zero.

Watch Video Solution

2A + B → C

3. How can you determine the rate law of the following reactions? 

Watch Video Solution

2NO(g) + O2(g) → 2NO2(g)

4. For which type of reactions, order and molecularity have the same

value?

A. Order and molecularity have the same value for elementary

reactions that are taking place in single step.

https://dl.doubtnut.com/l/_PHHXHkyAykIr
https://dl.doubtnut.com/l/_NvMplqq0DPHX
https://dl.doubtnut.com/l/_8R7mmjNAHFhq
https://dl.doubtnut.com/l/_qwmtlNlMo8MR


B. 

C. 

D. 

Watch Video Solution

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

reaction becomes twenty seven times. What is the order of reaction?

Watch Video Solution

6. Derive an expression to calculate time required for completion of zero

order reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_qwmtlNlMo8MR
https://dl.doubtnut.com/l/_5qqt0V0vFZrv
https://dl.doubtnut.com/l/_aPrqYUlkDN43


7. For a reaction A+B  Products, the rate law is -Rate =   

Can the reaction be an elementary reaction? Explain.

Watch Video Solution

→ k[A][B]3 / 2

8. for a certain reactions, large fractions of molecules has energy more

than the threshold energy, yet the rate of reaction is very slow. Why?

View Text Solution

9. For a zero order reaction, will the molecularity be equal to zero?

Explain.

Watch Video Solution

10. For a general reaction A B. plot of concentrating of A vs time is

given in �g. 

→

https://dl.doubtnut.com/l/_1YZVOkFFcUz4
https://dl.doubtnut.com/l/_Iwga3CvvpAMb
https://dl.doubtnut.com/l/_j9um2IWY99Gy
https://dl.doubtnut.com/l/_1jOTEGbqH77x


Answer the following questions on the basis of this graph. 

a) What is the order of the reaction? 

b) What is the slope of the curve? 

c) What are the units of rate constant? 

View Text Solution

11. The reaction between  and  (g) is highly feasible, yet allowing

the gases to stand at room temperature in the same vessel does not lead

to the formation of water. Explain.

Watch Video Solution

H2(g) O2

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

Watch Video Solution

https://dl.doubtnut.com/l/_1jOTEGbqH77x
https://dl.doubtnut.com/l/_RR1wj6aJ2Pb7
https://dl.doubtnut.com/l/_dVhTQ4GklnEW


13. Oxygen is available in plenty in air yet fuels do not burn by themselves

at room temperature. Explain.

Watch Video Solution

14. Why is the probablity of reaction with molecularity higher than three

very rare?

Watch Video Solution

15. Why does the rate of any reaction generally decrease during the

course of the reaction?

Watch Video Solution

16. Thermodynamic feasibility of the reaction alone cannot decide the

rate of the reaction. Explain with the help of one example.

https://dl.doubtnut.com/l/_a7HmHCirLnzH
https://dl.doubtnut.com/l/_u3vzG4jHyxXV
https://dl.doubtnut.com/l/_GsuDQtTR1nOG
https://dl.doubtnut.com/l/_q5QnYjkyiPqw


Watch Video Solution

17. Why in the redox titration of  vs oxalic acid, we heat oxalic

acid solution before starting the titration?

Watch Video Solution

KMnO4

18. Why can't molecularity of any reaction be equal to zero?

Watch Video Solution

19. Why molecularity is applicable only for elementary reactions and order

is applicable for elementary as well as complex reactions?

Watch Video Solution

https://dl.doubtnut.com/l/_q5QnYjkyiPqw
https://dl.doubtnut.com/l/_ttz8LsyN84PN
https://dl.doubtnut.com/l/_tdD8tgcr26wj
https://dl.doubtnut.com/l/_Q4pmBOkLehYB


Long Answer type question

20. Why can we not determine the order of a rection by taking into

consideration the balanced chemical equation ?

Watch Video Solution

1. All energetically e�ective collisions do not result in a chemical change.

Explain with the help of an example.

Watch Video Solution

2. What happens to most probable kinetic energy and the energy of

activation with increases in temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_UXmGcCVZLq7P
https://dl.doubtnut.com/l/_walBp6Lbgszl
https://dl.doubtnut.com/l/_9iOcy5eWkpTR


3. Describe why the enthalpy of a reaction remains unchanged when a

catalyst is used in a reaction.

Watch Video Solution

4. Explain the di�erence between instantaneous rate of a reaction and

average rate of a reaction .

Watch Video Solution

5. With the help of an example explain what is meant by pseudo �rst

order reaction .

Watch Video Solution

6. In a �rst order reaction, the units of the rate constant donot depend

upon the concentration of the reactants. Justify?

https://dl.doubtnut.com/l/_lMeCDRR953q1
https://dl.doubtnut.com/l/_0h6rDq3lVrHY
https://dl.doubtnut.com/l/_Edv1tgA0G280
https://dl.doubtnut.com/l/_ldDoh9IKvgQJ


Watch Video Solution

7. State one condition under which a bimolecular reaction may be

kinetically of �rst order reactions.

Watch Video Solution

8. Why equilibrium constant of a reaction does not change in the

presence of a catalyst ?

Watch Video Solution

9. In the following reaction: 

  

What is the predicted rate law, if the mechanism is 

 (fast)  

 (slow)

Watch Video Solution

2NO(g) + O2(g)
k '

−−→ 2NO2(g)

NO + O2(g)
keq

⇐⇒ NO3(fast)

NO3 + NO
k1

−−→ NO2 + NO2

https://dl.doubtnut.com/l/_ldDoh9IKvgQJ
https://dl.doubtnut.com/l/_SB7NzId3MAdd
https://dl.doubtnut.com/l/_a8otTN3wfM5g
https://dl.doubtnut.com/l/_EbOyXaRnXAdo


10. If half life of a reaction is inersely proportional to initial concentration

of the reactant, what is the order of reaction?

Watch Video Solution

11.  and  are the reaction is inversely proportional to initial

concentration of the reactant, what is the order of reaction?

View Text Solution

E1 E2

12. Show by uisng rate laws how much the rate of reaction

 will change if the volume of the reaction

vessel is diminished to  of its initial volume.

Watch Video Solution

2NO(g) + O2(g) → 2NO(g)

1/3

https://dl.doubtnut.com/l/_EbOyXaRnXAdo
https://dl.doubtnut.com/l/_bbwidu9UpLWg
https://dl.doubtnut.com/l/_JIz3qICGwPlF
https://dl.doubtnut.com/l/_RtInoBmemZpQ


Additional important questions:

13. In some cases, it is found that a large number of colliding molecules

have energy more than thereshold value, yet the reaction is slow. Why?

Watch Video Solution

14. Can activation energy for reactions be zero?

Watch Video Solution

1. What is reaction rate?

Watch Video Solution

2. Identify the reaction order from each of the following rate. 

i)  L   k = 2.3 × 105 mol− 1s− 1

https://dl.doubtnut.com/l/_nm36WcMGpFnQ
https://dl.doubtnut.com/l/_X0FBuAIkw9JV
https://dl.doubtnut.com/l/_OtHafX3UyJEO
https://dl.doubtnut.com/l/_tvqgSTbjwpQY


ii)   

ii) 

Watch Video Solution

k = 2.3 × 105Lmol− 1s− 1

k = 3.1 × 10− 4s− 1

3. Which of the following act as photosensitizer during photosynthesis?

Watch Video Solution

4. For a reaction , Rate . What is its i) Molecularity

ii) Order ?

Watch Video Solution

A + H2O → B k ∝ [A]

5. Average rate of reaction does not give the true picture of the reaction

rate. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_tvqgSTbjwpQY
https://dl.doubtnut.com/l/_QYx7QZW4LY5z
https://dl.doubtnut.com/l/_gTZSIv0c7xnd
https://dl.doubtnut.com/l/_LRyhO5CNNxy9
https://dl.doubtnut.com/l/_1HJuJqRSWtcq


6. Powedered sugar dissolves in water faster than crystalline sugar. Why?

Watch Video Solution

7. Why does it take more time to boil an egg or cook rice at higher

altitudes?

View Text Solution

8. Why does the use of pressure cooker reduce cooking time ?

Watch Video Solution

9. A person living in shimla observd that cooking without using pressure

cooker takes more time. The reason for this observation is that at high

altitude

Watch Video Solution

https://dl.doubtnut.com/l/_1HJuJqRSWtcq
https://dl.doubtnut.com/l/_eQBqyABVgn6z
https://dl.doubtnut.com/l/_7OwmAwwYQV7s
https://dl.doubtnut.com/l/_oQTuGASEmgcA


10. Show reactions requires less activation energy as compared to fast

reactions. Do you agree with the statement?

Watch Video Solution

11. A lump of coal burns at moderate rate in air while coal dust burns

explosively. Explain.

Watch Video Solution

12. Why does liquid bromine reacts slowly as compared to vapours of

bromine?

Watch Video Solution

13. A reaction proceeds with a uniform rate throughout. What do you

conclude?

https://dl.doubtnut.com/l/_oQTuGASEmgcA
https://dl.doubtnut.com/l/_VONokuoqJ34S
https://dl.doubtnut.com/l/_BlQFwVZPzUzd
https://dl.doubtnut.com/l/_UQEuV05FTpkL
https://dl.doubtnut.com/l/_QTX4IdoJY0re


Qestions from board examinations

Watch Video Solution

14. What is the order of reaction whose rate constant has the same units

as rate of reaction ?

Watch Video Solution

15. Why coal or petrol does not burn by itself in air but once initiated by

�ame, it continues to burn?

Watch Video Solution

16. Why are reactions of high molecularity less in number?

View Text Solution

https://dl.doubtnut.com/l/_QTX4IdoJY0re
https://dl.doubtnut.com/l/_KLeh5VyD1aSU
https://dl.doubtnut.com/l/_kDO3YSWGCKtE
https://dl.doubtnut.com/l/_gzFu1FnYXWiP
https://dl.doubtnut.com/l/_tT0sNHXzXODQ


1. Give the exmaple of a reaction in which order and molecularity are

equal.

View Text Solution

2. The speci�c rate of a reaction is  . What is the

order of the reactions?

Watch Video Solution

6.2 × 10− 3 molL− 1s− 1

3. Does a zero order reaction have molecularity equal to zero?

View Text Solution

4. For which order of the reactions, the units of the rate constant are

independent of the concentration?

View Text Solution

https://dl.doubtnut.com/l/_tT0sNHXzXODQ
https://dl.doubtnut.com/l/_j6T1c6CQmF9f
https://dl.doubtnut.com/l/_QFBkvyYB41Ta
https://dl.doubtnut.com/l/_XFOc4ET4hh7C


5. The reaction  C has zero order. Write its rate equatons.

View Text Solution

A + B →

6. For the reaction, , how are the rate of

reaction expressin inter- related?

View Text Solution

N2(g) + 3H2(g) → 2NH3

7. Give one example of a fractional order reactions:

View Text Solution

8. Rate of reaction is given by the eqution : Rate = . What are the

units for the rate and rate constant for the reaction?

Watch Video Solution

k[A]2[B]

https://dl.doubtnut.com/l/_XFOc4ET4hh7C
https://dl.doubtnut.com/l/_Wdrgxxe0m8l9
https://dl.doubtnut.com/l/_Ol2EZyxDXiWw
https://dl.doubtnut.com/l/_pBCKg72g3q6S
https://dl.doubtnut.com/l/_CUgCoGJVJ1VX


9. In a multi-step reaction, the rate is determined by conisdering

the………….step.

Watch Video Solution

10. For the hypothetical reaction, 

 Products, rate   

The negative sign used in the rate expression indicate that

Watch Video Solution

A → = − k[A]

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

throughout?

Watch Video Solution

https://dl.doubtnut.com/l/_VOnwxfy8FFut
https://dl.doubtnut.com/l/_d7ecVqC96oi1
https://dl.doubtnut.com/l/_AGZ1AAEzXXov


12. State one condition in which a bimolecular reaction may be kinetically

of the �rst order?

View Text Solution

13. The rate law for the decomposition of  is given as: Rate =

. What is the signi�cance of k in the equation?

View Text Solution

N2O5

k[N2O5]

14. What is the source of activation energy in a photochemical reaction?

View Text Solution

15. What is the order of photochemical reactions?

View Text Solution

https://dl.doubtnut.com/l/_pBZN1qC1LO6x
https://dl.doubtnut.com/l/_OkM6kAvMBmVo
https://dl.doubtnut.com/l/_yz2omNUAKPFU
https://dl.doubtnut.com/l/_SNEgC7rVse35
https://dl.doubtnut.com/l/_v68FOZain3EF


16. How is activation energy of a reaction a�ected i) by using a catalyst ii)

by increasing the temperature?

View Text Solution

17. With the help of an example explain what is meant by pseudo �rst

order reaction .

Watch Video Solution

18. What is the elementary reactions?

View Text Solution

19. In some cases, it is found that a large number of colliding molecules

have energy more than thereshold value, yet the reaction is slow. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_v68FOZain3EF
https://dl.doubtnut.com/l/_gdzvhRFCHcKe
https://dl.doubtnut.com/l/_uGXtSBuVoo9D
https://dl.doubtnut.com/l/_KpQqDE8k1WYB


20. Express the relation between the half-life period of a reaction and

initial concentration of the reaction of second order.

Watch Video Solution

21. Express the relatin between the half-life period of a reaction and initial

concentration for the reaction of the nth order.

Watch Video Solution

22. For a reaction A + 2B , rate = . What is the order of the

reaction?

Watch Video Solution

→ C k[A]x[B]y

23. What are the units of rate constant for zero order reactions?

Watch Video Solution

https://dl.doubtnut.com/l/_KpQqDE8k1WYB
https://dl.doubtnut.com/l/_umBBoqiV2Ibu
https://dl.doubtnut.com/l/_Q20OnzjRmDRZ
https://dl.doubtnut.com/l/_j9NEvTU6bwSN
https://dl.doubtnut.com/l/_v1HScAJKmzQs


Watch Video Solution

24. For the reaction : Ester +  Acid + Alcohol, rate = .

What is the order of reaction?

Watch Video Solution

H + → k[A]1 / 2[B]2

25. For a reaction,  Product, the rate law is given by 

. What is the order of the reaction ?

Watch Video Solution

A + B →

r = k[A] [B]21
2

26. The conversion of molecules  to  follows second order kinetics. If

the concenration of  is increased to three times, how will it a�ect the

rate of formation of  ?

Watch Video Solution

X Y

X

Y

https://dl.doubtnut.com/l/_v1HScAJKmzQs
https://dl.doubtnut.com/l/_C5XjQDuIC20Z
https://dl.doubtnut.com/l/_CKw4arhZgbbN
https://dl.doubtnut.com/l/_wQ1HjVNJrbsS


27. A substance with initial concentration 'a' follows zero order kinetics. In

how much time, will the reactions go to completion ?

Watch Video Solution

28. How does the value of rate constant vary with reactant

concentrations?

Watch Video Solution

29. The reaction A+B  C. has zero order. What is the rate equation?

Watch Video Solution

→

30. 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?

→

https://dl.doubtnut.com/l/_8EzU7WcPtiqb
https://dl.doubtnut.com/l/_4gMhbrJAMx0O
https://dl.doubtnut.com/l/_f10RxpMLlOSJ
https://dl.doubtnut.com/l/_wmg5cKuQhuin


Watch Video Solution

31. A reaction is 50 % complete in 2 hours and 75 % complete in 4 hours

the order of reaction is

Watch Video Solution

32. What is meant by elementary step in a reaction?

Watch Video Solution

33. What is the order of reaction whose rate constant has the same units

as rate of reaction ?

Watch Video Solution

https://dl.doubtnut.com/l/_wmg5cKuQhuin
https://dl.doubtnut.com/l/_CMxKJ4tphnVX
https://dl.doubtnut.com/l/_KoCpbefhhwSv
https://dl.doubtnut.com/l/_RcPeHyomNBAy


34. A �rst order reaction is 50% complete in 20 minutes. What is its rate

constant?

Watch Video Solution

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

throughout?

Watch Video Solution

36. De�ne activation energy for a reaction.

Watch Video Solution

37. For a reaction,  ,the rate law is

expressed as rate = . What is the order of the reaction?

Watch Video Solution

Cl2(g) + 2NO(g) → 2NOCl(g)

k[Cl2][NO]2

https://dl.doubtnut.com/l/_TL3rfHV4JtB9
https://dl.doubtnut.com/l/_KY910yhMgBdk
https://dl.doubtnut.com/l/_KGrOh8tAP22X
https://dl.doubtnut.com/l/_LbAwELKQZf1I


38. The kinetics for the reaction,  is explained

by the following two steps, 

i)  

ii)  (fast),

Watch Video Solution

2NO + 2H2 → N2 + 2H2O

2NO + H2 → N2 + H2O2(slow)

H2O2 + H2 → 2H2O

39. Writte the rate law and order for the following reaction: 

 (slow)  

 (fast)

Watch Video Solution

AB2 + C2 → AB2C + C

AB2 + C → AB2C

40. Write any reaction with fractional order. What is its rate equation?

Watch Video Solution

https://dl.doubtnut.com/l/_LbAwELKQZf1I
https://dl.doubtnut.com/l/_ecQXn2txkJBR
https://dl.doubtnut.com/l/_i3xEhD5OGgkF
https://dl.doubtnut.com/l/_yu2mBGNs9Qd6
https://dl.doubtnut.com/l/_0gOKunJ42moB


41. If the concentration is expressed in mol  units and time in

seconds, what would be the units of k 

i) for a zero order reaction ii) for a �rst order reaction?

Watch Video Solution

L− 1

42. A reaction is �rst order in A and of second order in B. Write the

di�erential rate equation for the reaction.

Watch Video Solution

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

Watch Video Solution

44. Why does the rate of a reaction not remain constant throughtout the

reaction?

Watch Video Solution

https://dl.doubtnut.com/l/_0gOKunJ42moB
https://dl.doubtnut.com/l/_AnwAbhOCDTen
https://dl.doubtnut.com/l/_1W4XRXEUiKz8
https://dl.doubtnut.com/l/_tQvs4uFYp1o9


45. Give one example of �rst and second order reactions.

Watch Video Solution

46. Find the values of the rate constant of a �rst order reaction having

half life of 50 minutes.

View Text Solution

47. Show by uisng rate laws how much the rate of reaction

 will change if the volume of the reaction

vessel is diminished to  of its initial volume.

Watch Video Solution

2NO(g) + O2(g) → 2NO(g)

1/3

https://dl.doubtnut.com/l/_tQvs4uFYp1o9
https://dl.doubtnut.com/l/_PGgbbX7Lj0WC
https://dl.doubtnut.com/l/_0UUYya57zMwm
https://dl.doubtnut.com/l/_GKnXd4QePgr9


48. Calculate the half life of a �rst order reaction from their rate

constants given below   

a.)  b.)  c.) 

Watch Video Solution

:

200s− 1 2min− 1 4years− 1

49. What is the relation between rate constant and activation energy of a

reaction?

Watch Video Solution

50. What is the relation between half-life period and initial concentration

of zero order reaction?

Watch Video Solution

https://dl.doubtnut.com/l/_BzIhMw0Rrczl
https://dl.doubtnut.com/l/_YptjUwtHElKm
https://dl.doubtnut.com/l/_iU02m83xzYOH


51. Explain the terms 

i) Order of a reaction 

ii) Molecularity of a reaction.

View Text Solution

52. Give one example each of zero order and �rst order reactions:

View Text Solution

53. What is the meant by rate constant k of a reaction?

View Text Solution

54. If the concentration is mentioned in mol  units and time in

seconds, what are the units of k for zero order reaction and �rst order

reaction?

L− 1

https://dl.doubtnut.com/l/_DmC63p2SpD83
https://dl.doubtnut.com/l/_h42lqsl8O6VW
https://dl.doubtnut.com/l/_FhmDjtsTKrTN
https://dl.doubtnut.com/l/_fsn3vba9IR5A


Watch Video Solution

55. What do you understand by rate law and rate constant of a reaction?

Watch Video Solution

56. Identify the order of a reaction if the units of rate constant are : i)

 ii) 

Watch Video Solution

L− 1mols− 1 Lmol− 1s− 1

57. A reactions is of second order with respect to a reactant. How is the

rate of reaction a�ected if the concentration of the reactant is reduced

to half?

Watch Video Solution

https://dl.doubtnut.com/l/_fsn3vba9IR5A
https://dl.doubtnut.com/l/_7sgpYyEPqfqr
https://dl.doubtnut.com/l/_yH7AXKq5UewT
https://dl.doubtnut.com/l/_iaPp2dflr3DG


58. For a chemical reaction, variation in concentration , in [R] vs time

(min) plot is shown: 

i) What is the order of the reaction? 

ii) What are units of rate constant, k for reaction? 

View Text Solution

59. Catalyst have no e�ect on the equilibrium constant. Why?

View Text Solution

60. Consider the decomposition of hydrogen peroxide in the alkaline

medium which is catalysed by iodide ions. 

This reaction takes place in two steps as given below 

step-1   

Step II  (fast)  

a) Write the rate law expression and determine the order of reactan w.r.t

H2O2 + I − 1 → H2O + IO− (Slow)

H2O2 + IO− → H2O + I − + O2

https://dl.doubtnut.com/l/_18TYefX0Nc7R
https://dl.doubtnut.com/l/_YOyX3Rq6RXn9
https://dl.doubtnut.com/l/_5zkovHHfHSbR


  

b) What is the molecularity of each individual step?

View Text Solution

H2O2

61. What is half life period ? Calculate the half life period for zero order

reaction.

Watch Video Solution

62. Explain the following: 

a) E�ect of catalyst on reaction rate. 

b Molecularity of chemical reaction.

Watch Video Solution

63. Identify the reaction order from each of the following units of

reactions rate constants.

https://dl.doubtnut.com/l/_5zkovHHfHSbR
https://dl.doubtnut.com/l/_zTUuEEZCKUsd
https://dl.doubtnut.com/l/_v50TqHnUb8zI
https://dl.doubtnut.com/l/_aJzxrYSyv1h9


View Text Solution

64. On increasing temperature, activation energy for a reaction decrease.

Why?

View Text Solution

65. Prove that the half-life period for a �rst order reaction is quite

independent of the initial concentration of reactants.

Watch Video Solution

66. For a reaction P, the rate law is given by:  

  

What is the order of the reaction?

Watch Video Solution

A + B →

r = k[A]1 / 2[B]2

https://dl.doubtnut.com/l/_aJzxrYSyv1h9
https://dl.doubtnut.com/l/_TlHhEzV3hDhF
https://dl.doubtnut.com/l/_q1RrYM0Zi1LI
https://dl.doubtnut.com/l/_IrpPJ4z4LABO
https://dl.doubtnut.com/l/_DdPwvwBmrxyz


67. A �rst order reaction is found to have a rate constant

. Find half-life of the reaction.

Watch Video Solution

k = 5.5 × 10− 14s− 1

68. what is the activation energy? How is rate constant related to

activation energy?

Watch Video Solution

69. If the rate constant for a reaction is expressed as: rate = ,

what is the order of the reacton?

Watch Video Solution

k[A]2[B]

70. Give an example of second order reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_DdPwvwBmrxyz
https://dl.doubtnut.com/l/_z0emv4rrrfwT
https://dl.doubtnut.com/l/_3Qt4AvVBAoZZ
https://dl.doubtnut.com/l/_7zi8UVLjYTAs


71. Write note on activation energy.

Watch Video Solution

72. Write two di�erences between 'order of reaction' and 'molecularity of

reaction'.

Watch Video Solution

73. Explain : Pseudo First Order Reaction

Watch Video Solution

74. For the �rst order reaction with rate contant , which expression

gives the half life period ? (Initail conc. = a)

Watch Video Solution

k

https://dl.doubtnut.com/l/_30L1ryHmqDpY
https://dl.doubtnut.com/l/_aNwyZQUwWtyl
https://dl.doubtnut.com/l/_MgW92TO4rXWX
https://dl.doubtnut.com/l/_BSeRBJkBkJBy
https://dl.doubtnut.com/l/_ooupRicFnaMa


75. What is activated complex?

Watch Video Solution

76. What is half life period ? Calculate the half life period for zero order

reaction.

Watch Video Solution

77. i) Write the mathematics expressions relating the variation of the rate

constant of a reaction with temperatures. 

ii) How can you graphically �nd the activation energy of the reaction from

the above expression? 

iii) The slope of the line in the graph of log k(k=rate constant) versus 

is . Calculate the activation energy of the reaction.

Watch Video Solution

1/T

−5841

https://dl.doubtnut.com/l/_ooupRicFnaMa
https://dl.doubtnut.com/l/_FWzGAHRE4Xv8
https://dl.doubtnut.com/l/_ZTYAqEpua7mo
https://dl.doubtnut.com/l/_cM7D4u2W09Xo


78. De�ne rate constant, Write units of rate constant for �st and second

order reactions.

Watch Video Solution

79. Write two di�erences between 'order of reaction' and 'molecularity of

reaction'.

Watch Video Solution

80. De�ne the term collision frequency.

Watch Video Solution

81. De�ne rate of reaction, Write two factors that a�ects the rate of

reactions.

Watch Video Solution

https://dl.doubtnut.com/l/_cM7D4u2W09Xo
https://dl.doubtnut.com/l/_m7ZjiyfoL2gm
https://dl.doubtnut.com/l/_g4bACnZHpg78
https://dl.doubtnut.com/l/_bGsiQRBHcbGx


82. Derive the formula for the calculation of half-life period of �rst order

of reaction.

Watch Video Solution

83. For a reaction, the unit of rate constants is . What is the order of

reaction?

Watch Video Solution

s− 1

84. If in a chemical reaction, Products, the rate law is given the

expression : rate = . What is the order of the reaction?

Watch Video Solution

A + B →

k[A]( )[B]
1

2

3
2

85. Derive an expression for the rate constant in the �rst order reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_5kRireNzVuCT
https://dl.doubtnut.com/l/_2YHMwp4ekZlG
https://dl.doubtnut.com/l/_gLXuaKKkLtLY
https://dl.doubtnut.com/l/_JbFohvRSlbV4


86. For a reaction,  (Rate =k)  

i) Write the order and molecularity of reaction is two. II) Unit of k =

Watch Video Solution

2NH3(g)
Pt

−−→ N2(g) + 3H2(g)

molL− 1s− 1

87. What is the e�ect of temperature on reaction rate?

Watch Video Solution

88. Calculate half life period for a �rst order reaction having k=

Watch Video Solution

4
− 1

min

89. a) Derive expression for the half period of �rst order reaction. 

b) Given an exmaple of zero order reaction.

https://dl.doubtnut.com/l/_JbFohvRSlbV4
https://dl.doubtnut.com/l/_lZFXc93jL59J
https://dl.doubtnut.com/l/_KX4ZhFPhutFY
https://dl.doubtnut.com/l/_JHd07IXCfrCw
https://dl.doubtnut.com/l/_aLyzOYNCIjJr


Watch Video Solution

90. What do you mean by order of a reaction? Given example. Derive the

expression for the determination of the constant for �rst order reaction.

Watch Video Solution

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

of the initial concentration of reactants. What is the order of reaction ?

Watch Video Solution

R → P (t1 / 2)

92. In Arrhenius equation, what does the factor  correspond to?

Watch Video Solution

eEa/RT

93. State the Arrhenius equation for the rate constant of a reaction.

Vi T t S l ti

https://dl.doubtnut.com/l/_aLyzOYNCIjJr
https://dl.doubtnut.com/l/_bGkrMBpRNqTU
https://dl.doubtnut.com/l/_aOHiieqwUcWA
https://dl.doubtnut.com/l/_HJ1prnZiYzKc
https://dl.doubtnut.com/l/_01Ynwi82fuAV


View Text Solution

94. Stte the Arrhenius equation for the rate constant of a reaction.

Watch Video Solution

95. What is an activated complex?

View Text Solution

96. Distinguish between 'rate expression' and 'rate constant' of a reaction.

Watch Video Solution

97. a) Describe the kinetics of a �rst order reaction. 

b) Why is �rst order reaction never completed?

Watch Video Solution

https://dl.doubtnut.com/l/_01Ynwi82fuAV
https://dl.doubtnut.com/l/_Tz2FIO2dGMQa
https://dl.doubtnut.com/l/_0Ho8Wa5vJnwR
https://dl.doubtnut.com/l/_5lrRhwsNDSmD
https://dl.doubtnut.com/l/_063gWfynVteH


Higher order thinking skills (hots) question

1. In the graphical representation for the reaction: 

 there are two types of regions. What do these regions specify?  

View Text Solution

A → B

2. the rate law of the reaction  Product is : rate = k[A]. It has been

graphically represented. What is the rate constant for the reaction? 

View Text Solution

A →

3. Consider the reaction . The change in concentration of A with

time has been shown graphically. 

i) Predict the order of the reaction. 

ii) Derive an expression for the time required for the completion of the

A → P

https://dl.doubtnut.com/l/_GYmX1ryduBzi
https://dl.doubtnut.com/l/_erFrBowYkKXx
https://dl.doubtnut.com/l/_4RNF7uKaADak


reaction. 

View Text Solution

4. For a chemical reactio , variation in the concentration [R] Vs time (s)

plot is given: 

For this chemical reaction, write/draw: 

i) What is the order of the reaction? 

ii) What are the units of the rate constant (k)? 

iii) Give the relationship between k and  (half life period)  

iv) What does the slope of the above line indicate? 

v) Draw the plot log  Vs time (s).  

View Text Solution

t1 / 2

[R]0

R

https://dl.doubtnut.com/l/_4RNF7uKaADak
https://dl.doubtnut.com/l/_RqZlpC23Ge6J


5. A curve has been plotted for the �rst order reaction , Answer

the following questions on the basis of the curve? 

i) What is the relation between the slope of this line and rate constant? 

ii) Calculate the rate constant for the reaction if the slope is

  

iii) Derive the relationship between the half life of a �rst order reaction

and its rate constant.

Watch Video Solution

A → B

2 × 10− 4s− 1

6. The reaction  is a

single step reversible reaction. The energy of activation for the forward

reaction is 28.9 kJ and that for the backward reaction is 41.8 kJ. Draw

energy level diagram for the reaction. Indicate  and  and  in

the diagram. 

View Text Solution

NO2Cl(g) + NO(g) < ⇒ NO2(g) + NOCl(g)

Eaf Eab ΔH

https://dl.doubtnut.com/l/_TDOwePyYsHAX
https://dl.doubtnut.com/l/_Ej8UFkVObBvd


7. From the given �gure: 

i) Calculate  for the reaction and energy of activation for the forward

reaction and energy of activation for the backward reaction. 

ii) The dotted curve is in the presence of a catalyst, what is the energy of

activation for the two reactions in the presence of the catalyst? 

iii) will the catalyst change the extent of the reaction? 

View Text Solution

ΔE

8. consider a reaction that occurs by the following mechanism 

  

  

the potential energy pro�le for the reaction is shown: 

a) Write the equation for the overall reaction. 

b) What are the di�erent species present at reactions stagest 1 to 5? 

c) What is the rate determinig step? 

A + BC → AC + B

AC + D → A + CD

https://dl.doubtnut.com/l/_hDBhT2NSXYPL
https://dl.doubtnut.com/l/_rfj1XL9VmphA


View Text Solution

9. For a reaction ,  and .

Which is correct potential energy pro�le for the reaction? 

View Text Solution

A → B Ea = 10kJmol− 1 ΔH = 5kJmol− 1

10. The expermine data for a reaction  is:  

 

Write the most probable rate equation for the reaction giving a suitable

explanation.

View Text Solution

2A + B2 → 2AB

11. At a concentration of 0.1 and 0.2 mol , the rates of decomposition

of a compound were found to be 0.18 and 0.72 mol . What is the

order of the reaction?

L− 1

L− 1
− 1

min

https://dl.doubtnut.com/l/_rfj1XL9VmphA
https://dl.doubtnut.com/l/_l07ymG3FXqC2
https://dl.doubtnut.com/l/_AGac7uQUlMJr
https://dl.doubtnut.com/l/_SM6KQO2uY65R


Watch Video Solution

12. If one percent of the reactant decomposes in �rst minute in a �rst

order reaction, calculate how much reactant would remain

undecomposed after one hour.

Watch Video Solution

13. The following reaction was carried out in water : 

  

The initial concentration of  was  and the concentration

after  was . Calculate the rate of disappearance of 

and rate of appearance of .

Watch Video Solution

Cl2 + 2I ɵ → I2 + 2Clɵ

I ɵ 0.25molL− 1

10 min 0.23molL− 1 I ɵ

I2

14. The rate constant is given by the Arrhenius equation as : 

  k = Ae−Ea/RT

https://dl.doubtnut.com/l/_SM6KQO2uY65R
https://dl.doubtnut.com/l/_YgXPREEfKk1u
https://dl.doubtnut.com/l/_yCm4kuUUioQI
https://dl.doubtnut.com/l/_HLYptDbBtseK


Calcualte the ratio of the catalysed and uncatalysed rate constants at

 C If the energy of activation of a analysed reaction is 162 kJ 

and for uncatalysed reaction, the value is 350 kJ .

Watch Video Solution

25∘ mol− 1

mol− 1

15. The half time of �rst order decomposition of nitramide is  hour at

.  

  

If  of  is allowed to decompose, calculate:  

(i) Time taken for  to decompose .  

(ii) Volume of dry  produced at this point measured at STP.

Watch Video Solution

2.1

15∘C

NH2NO2 ( aq . ) → N2O ( g ) + H2O ( l )

6.2g NH2NO2

NH2NO2 99 %

N2O

16. In a Arrhenius equation for a certain reaction, the values of 

( energy of activation)are  and , respectively. If

the reaction of �rst order at, what temperature will its life periof be

.

A and Ea

4 × 1013s− 1 98.6KJmol− 1

10 min

https://dl.doubtnut.com/l/_HLYptDbBtseK
https://dl.doubtnut.com/l/_d0ZauCC6I2XV
https://dl.doubtnut.com/l/_i1qNl6t5dJqH


Watch Video Solution

17. The decomposition of  according to the equation: 

 is a �rst order reaction. After 30 min.

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

developed is found to be 284.5 min of Hg and on complete

decomposition, the total pressure is 584.5 min of Hg. Calculate the rate

constant for the reaction.

Watch Video Solution

N2O5

2N2O5(g) → 4NO2(g) + O2(g)

18. A �rst order reaction  requires activation energy of 

. When a  solution of  was kept at  for , 

 decomposition took place. What will be the percentage

decomposition in the same time in a  solution maintained at  ?

(Assume that activation energy remains constant in this range of

temperature)

Watch Video Solution

A → B

70kJmol− 1 20 % A 25∘C 20 min

25 %

30 % 40∘C

https://dl.doubtnut.com/l/_i1qNl6t5dJqH
https://dl.doubtnut.com/l/_rJbZAteJYXWA
https://dl.doubtnut.com/l/_UrQRfDsBxPKg


Multiple Choice Questions

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

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

reaction:

A. Increases

https://dl.doubtnut.com/l/_UrQRfDsBxPKg
https://dl.doubtnut.com/l/_jpmsX1lWRdWw
https://dl.doubtnut.com/l/_W4osImtJhIOM


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.

D. using catalyst.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_W4osImtJhIOM
https://dl.doubtnut.com/l/_OlxQHgsDdDki
https://dl.doubtnut.com/l/_vN43obl9inUd


4. Consider the given �gure and mark the correct option.

A. Activation energy of forward reaction is  and product is

less stable than reactant.

B. Activation energy of forward reaction is  and product is

more stable than reactant. 

C. Activation energy of both forward and backward reaction is

 and reactant is more stable than product.

D. Activation energy of backward reactioni is  and product is more

stable than reactant.

Answer: A

View Text Solution

E1 + E2

E1 + E2

E1 + E2

E1

https://dl.doubtnut.com/l/_vN43obl9inUd


5. Consider a �rst order gas phase decompostion reaction gives below 

  

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

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

became . The rate constant K for the reaction is given as....... .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A(g) → B(g) → C(g)

pi

pt

k =
2.303

t

logpi
pi − x

k =
2.303

t

log(pi)

2pi − pi

k =
2.303

t

logpi
2pi + pi

k =
2.303

t

logpi
pi + x

6. According to Arrheneius equation rate constant k is equal to

. Which of the following options represents the graph of ln k

vs ?

Ae−Ea /RT

1

T

https://dl.doubtnut.com/l/_nsodBXyQLm8I
https://dl.doubtnut.com/l/_0JlAS04IwgSP


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

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

option. 

A. Rate constant increases exponentially with the increasing activation

energy and decreasing temperature.

B. Rate constant decreases exponentially with increasing activation

energy and decreasing temperature.

k = Ae
− Ea

RT

https://dl.doubtnut.com/l/_0JlAS04IwgSP
https://dl.doubtnut.com/l/_U3AP07niWNjS


C. Rate constant increases exponentially with decreasing activation

energy and decreasing temperature.

D. Rate constant increases exponentially with decreasing activation

energy and increasing temperature

Answer: D

Watch Video Solution

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

between zinc and dil. HCl is given in �gure . On the basis of this markt the

https://dl.doubtnut.com/l/_U3AP07niWNjS
https://dl.doubtnut.com/l/_BxNeoTE4HzA6


correct options. 

A. Average rate upto 40 seconds is 

B. Average rate upto 40 seconds is 

C. Average rate upto 40 seconds is 

D. Average rate upto 40 seconds is   

Answer: C

V3 − V2

40

V3 − V2

40 − 30

V3

40

V3 − V1

40 − 20

https://dl.doubtnut.com/l/_BxNeoTE4HzA6


Watch Video Solution

9. Which of the following statement is not correct about order of a

reaction ?

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

B. Order of a reaction is experimentally determined quantity

C. The order of a reaction is always equal to the sumof the

stoichiometric coe�cients of reactants in the balanced chemical

equation for a reaction.

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

concentration of the reactants in the rate law expression.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BxNeoTE4HzA6
https://dl.doubtnut.com/l/_iBLZm7I3VCXp


10. Consider the graph under question 8. Which of the following options

does not show instaneous rate of reactiono at  second?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

40th

V5 − V2

50 − 30

V4 − V2

50 − 30

V3 − V2

40 − 30

V3 − V1

40 − 20

11. Which of the following statements 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

https://dl.doubtnut.com/l/_UtkBUHakLZvG
https://dl.doubtnut.com/l/_YOPBNk1BXQ5v


D. The rate of a reaction decreases with increases in concentration of

reactants(s).

Answer: A

Watch Video Solution

12. Which of the following expression is correct for the rate of reaction

given below ? 

 .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

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

= 5
Δ[Br− 1]

Δt

Δ[H + ]

Δt

=
Δ[Br− ]

Δt

6

5

Δ[H + ]

Δt

=
Δ[Br− ]

Δt

5

6

Δ[H + ]

Δt

= 6
Δ[Br− ]

Δt

Δ[H + ]

Δt

https://dl.doubtnut.com/l/_YOPBNk1BXQ5v
https://dl.doubtnut.com/l/_dttLxNFJ0eyP


13. Which of the following graphs represents exothermic reaction? 

A. i) only

B. ii) only

C. iii) only

D. i) and ii)

Answer: A

View Text Solution

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

If the concentration of reactant B is doubled keeping the concentration

of A constant, the value of rate constant will be

A. the same

A + 2B → C

https://dl.doubtnut.com/l/_dttLxNFJ0eyP
https://dl.doubtnut.com/l/_Hoh9aEGrJI9k
https://dl.doubtnut.com/l/_8t7wlZtn3Mb3


B. doubled

C. quadrupled

D. halved

Answer: A

Watch Video Solution

15. Which of the following statements is incorrect about the collision

theory of chemicacl reaction ?

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

ignores their structrual features.

B. Number of e�ective collisions determines the rate of reaction.

C. Collision of atoms or molecules processig su�cient thereshold

energy results into the product formation.

https://dl.doubtnut.com/l/_8t7wlZtn3Mb3
https://dl.doubtnut.com/l/_QgrN7FLGb3RU


D. Molecules should collide with su�cient threshold energy

andproper orientatin for the collision to be e�ective.

Answer: C

Watch Video Solution

16. A �rst order reaction is  completed in s. How much

time would it take for  completion?

A. s

B. s

C.  s

D. in�nite

Answer: D

Watch Video Solution

50 % 1.26 × 1014

100 %

1.26 × 1015

2.52 × 1014

2.52 × 1028

https://dl.doubtnut.com/l/_QgrN7FLGb3RU
https://dl.doubtnut.com/l/_sFaknfxgbHyL
https://dl.doubtnut.com/l/_at69IP5R1Nal


17. Compounds 'A' and 'B' react according to the following chemical

equation 

  

Concentration of either 'A' or 'B' were changed keeping the

concentrations of one of the reactants constant and rates were

measured as a function of initial concentration. Following results were

obtained. Choose the correct option for the rate of equations for this

reaction. 

A. Rate of = 

B. Rate = 

C. Rate = 

D. Rate = 

Answer: B

View Text Solution

A(g) + 2B(g) → 2C(g)

k[A]2[B]

k[A][B]2

k[A][B]

k[A]2[B] −

https://dl.doubtnut.com/l/_at69IP5R1Nal
https://dl.doubtnut.com/l/_IiWZ7vtFNZmQ


18. 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  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 redusing activation energy

between reactants and products.

Answer: B

Watch Video Solution

ΔG

19. The value of rate constant of a pseudo �rst order reaction

A. Depends on the concentration of reactants present in small

amount.

B. depends on the concentration of reactants present in excess

https://dl.doubtnut.com/l/_IiWZ7vtFNZmQ
https://dl.doubtnut.com/l/_FfLPjw99vUx9


C. is independent of the concentration of reactants

D. depends only on temperature

Answer: A

Watch Video Solution

20. Consider the reaction . The concentration of both the

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

following �gures correctly describes the change in concentration of

reactants and products with time?

A. 

B. 

C. 

D. 

Answer: B

Vi T t S l ti

A < ⇒ B

https://dl.doubtnut.com/l/_FfLPjw99vUx9
https://dl.doubtnut.com/l/_XB81FPh52bFJ


View Text Solution

21. Rate law cannot be determined form balanced chemical equation if

â€¦â€¦.. .

A. reverse reaction is involved

B. it is an elementary reaction

C. It is sequence of elementary reactions

D. any of the reactants is in excess.

Answer: A::C::D

Watch Video Solution

22. Which of the following statements are applicable to a balanced

chemical equation of an elementary reaction ?

A. Order is same as the molecularity

https://dl.doubtnut.com/l/_XB81FPh52bFJ
https://dl.doubtnut.com/l/_1bhuayn3gIhn
https://dl.doubtnut.com/l/_5ZZiTusSNlHS


B. Order is less than the molecularity

C. Order is greater than the molecularity

D. Molecularity can never be zero.

Answer: A::D

Watch Video Solution

23. In any unimolecular reaction

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

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

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

D. both molecularity and order of the reaction are one.

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_5ZZiTusSNlHS
https://dl.doubtnut.com/l/_QHG8SnLjUokI
https://dl.doubtnut.com/l/_N7RHG6LeGbAl


24. For a complex reaction

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

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

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

step

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

Answer: A::D

View Text Solution

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

  

Which of the following options are correct for this reaction ?

A. Rate of reaction = Rate constant

B. Rate of the reaction depends on concentration of ammonia.

    2NH3(g)
1130K

−−−−−−−−−→
Platinum catalyst

N2(g) + 3H2(g)

https://dl.doubtnut.com/l/_N7RHG6LeGbAl
https://dl.doubtnut.com/l/_7qJwcndZlp66


C. Rate of decomposition of ammonia will remain constant until

ammonia disappears completely

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

Answer: A::C::D

Watch Video Solution

26. During decomposition of an activated complex

A. energy is always released

B. energy is always absorbed

C. energy does not change

D. reactants may be formed

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_7qJwcndZlp66
https://dl.doubtnut.com/l/_qKIq27g6BfF0
https://dl.doubtnut.com/l/_D7Y7jmmM8Ut6


27. According to Maxwell Boltzmann distribution of energy

A. the fraction of molecules with most probable kinetic energy

decrease at higher temperatures

B. the fraction of molecules with most probable kinetic energy

increases at higher temperatures

C. most probable kinetic energy decreases at higher temperatures

D. most probable kinetic energy decreases at higher temperatures.

Answer: A::C

Watch Video Solution

28. In the graph showing Maxwell Boltzmann distribution of energy

................ .

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

temperature

https://dl.doubtnut.com/l/_D7Y7jmmM8Ut6
https://dl.doubtnut.com/l/_ZfgZ3NtnXRQl


B. area under the curve increases with increase in temperature

C. area under the curve decreases with increases in temperature

D. with increases in temperature curve broadens and shifts to the righ

hand side.

Answer: A::D

Watch Video Solution

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

Arrhenius equation?

A. Rate of a reaction increases with increases in temperatures

B. Rate of a reaction increases with decrease in activation energy

C. Rate constant decreases exponentially with increase in temperature

D. Rate of reaction decreases with decreases in activation energy.

Answer: A::B

https://dl.doubtnut.com/l/_ZfgZ3NtnXRQl
https://dl.doubtnut.com/l/_TksqcPptKugQ


Watch Video Solution

30. Mark the incorrect statements:

A. Catalyst provides an alternative pathway to reaction mechanism

B. Catalyst raises the activation energy

C. Catalyst lowers the activation energy

D. Catalyst alters enthapy change of the reaction.

Answer: B::D

Watch Video Solution

31. Which of the following graphs is correct for a zero order of reaction?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_TksqcPptKugQ
https://dl.doubtnut.com/l/_ZKjfVVgv5bjn
https://dl.doubtnut.com/l/_dTc6UQtb2IvI


Multiple type questions

D. 

Answer: A::D

View Text Solution

32. Which of the following graphs is correct for a �rst order reaction?

A. 

B. 

C. 

D. 

Answer: A::D

View Text Solution

https://dl.doubtnut.com/l/_dTc6UQtb2IvI
https://dl.doubtnut.com/l/_ZOHKdTP7yXof
https://dl.doubtnut.com/l/_WMC5gw846uX1


1. Match the graph given in Column I with the order of reaction given in

Column II. More than one item in column I may link to the same item of

Column II. 

 

View Text Solution

2. Match the statements given in Column I and Column II 

View Text Solution

3. Match the items of Column I and Column II 

View Text Solution

https://dl.doubtnut.com/l/_WMC5gw846uX1
https://dl.doubtnut.com/l/_yVJYGmFwfVtm
https://dl.doubtnut.com/l/_93tWAb2MxSHc


Assertion Reason type questions

4. Match the items of Column I and Column II 

View Text Solution

1. Assertion: Order of the reaction can be zero or fractional. 

Reason: We cannot determine order from balanced chemical equation.

A. Both assertion and reason are correct and the reason is correct

explanation of assertion.

B. Both assertion and reason are correct but reason does not explain

assertion.

C. Assertion is correct but reason is incorrect

D. Both assertion and reason are incorrect.

https://dl.doubtnut.com/l/_iJPLwoluSqxq
https://dl.doubtnut.com/l/_JIVhprZ7kwPc


Answer: B

Watch Video Solution

2. Assertion: Order and molecularity are same. 

Reason: Order is determined experimentally and molecularity is the sun

of the stoichiometric coe�cient of determining elementary step.

A. Both assertion and reason are correct and the reason is correct

explanation of assertion.

B. Both assertion and reason are correct but reason does not explain

assertion.

C. Assertion is correct but reason is incorrect

D. Assertion is incorrect but reason is correct.

Watch Video Solution

https://dl.doubtnut.com/l/_JIVhprZ7kwPc
https://dl.doubtnut.com/l/_9UfeH4A6UgcJ
https://dl.doubtnut.com/l/_n6wUrF5F8nGw


3. Assertion: The enthalapy of reaction remains constant in the presence

of a catalyst. 

Reason: A catalyst participating in the reaction, forms di�erent activated

complex and lowers down the activation energy but the di�erence in

energy of reactants lead to product formation.

A. Both assertion and reason are correct and the reason is correct

explanation of assertion.

B. Both assertion and reason are correct but reason does not explain

assertion.

C. Assertion is correct but reason is incorrect

D. Both assertion and reason are incorrect.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_n6wUrF5F8nGw


4. Assertion: All collisions of reactant molecules lead to product

formation. 

Reason: Only those collisions in which molecules have correct orientation

and su�cient kinetic energy lead to compound formations.

A. Both assertion and reason are correct and the reason is correct

explanation of assertion.

B. Both assertion and reason are correct but reason does not explain

assertion.

C. Assertion is correct but reason is incorrect

D. Assertion is incorrect but reason is correct.

Watch Video Solution

5. Assertion (A) Rate constant determined form Arrhenius equations are

fairly accurate for simple as well as complex molecules. 

https://dl.doubtnut.com/l/_2jsJTamfIXFq
https://dl.doubtnut.com/l/_wbLgful1f4ud


E�ect of concentration on rate of reaction

Reason (R) Reatant molecules undergo chemical irrespective of their

orientation during collison.

A. Both assertion and reason are correct and the reason is correct

explanation of assertion.

B. Both assertion and reason are correct but reason does not explain

assertion.

C. Assertion is correct but reason is incorrect

D. Both assertion and reason are incorrect.

Answer: C

Watch Video Solution

1. Derive an expression for the intergated rate equation for the �rst order

reaction.

https://dl.doubtnut.com/l/_wbLgful1f4ud
https://dl.doubtnut.com/l/_SRoCEyfSKwSz


Watch Video Solution

2. De�ne order of reaction, what are the units for the rate constant of

�rst order reaction?

Watch Video Solution

3. Show that in �rst order reaction: 

i) Half-life period is independent of the initial molar concentration of the

reaction. 

ii) Units of rate constant donot depend upon the units of concentration.

Watch Video Solution

4. For a reaction , Rate . What is its i) Molecularity

ii) Order ?

Watch Video Solution

A + H2O → B k ∝ [A]

https://dl.doubtnut.com/l/_SRoCEyfSKwSz
https://dl.doubtnut.com/l/_B8G967Svovh2
https://dl.doubtnut.com/l/_M11s4oRPXwZs
https://dl.doubtnut.com/l/_7nId53fAbEC6


5. Give one example of �rst order reaction.

Watch Video Solution

6. Consider the reaction: 

.  

The equally relationship between  and  is:

Watch Video Solution

N2 ( g ) + 3H2 ( g ) → 2NH3 ( g )

−
d[NH3]

dt
−

d[H2]

dt

7. De�ne rate of reaction and rate constant.

Watch Video Solution

8. De�ne molecularity of a reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_wHHRi07TibIH
https://dl.doubtnut.com/l/_WVCWH511fzhy
https://dl.doubtnut.com/l/_xGwUDx7IDeJB
https://dl.doubtnut.com/l/_iKrD6mlgR01d
https://dl.doubtnut.com/l/_5uWPU04mXx40


9. Draw a schematic graph showing how the rate of �rst order reaction

changes with change in concentration of reactants.

Watch Video Solution

10. Rate of reaction is given by the equation 

Rate =   

What are the units for the rate and rate constant for the section?

Watch Video Solution

k[A]2[B]

11. State one condition under which a bimolecular reaction may be

kinetically of �rst order reactions.

Watch Video Solution

https://dl.doubtnut.com/l/_5uWPU04mXx40
https://dl.doubtnut.com/l/_DRO5dhMWS9ir
https://dl.doubtnut.com/l/_VtTfN3uWozJB


12. The rate law for decomposition  is rate =   

What is the signi�cance of k in the equation?

Watch Video Solution

N2O5 k[N2O5]

13. Nitric oxide (NO) reacts with oxygen to produce nitrogen dioxide

 :  

  

The rate law for the reaction is: 

  

Propose a mechanism for the above reaction.

Watch Video Solution

(NO2)

2NO(g) + O2 → 2NO2(g)

rate = k[NO]2[O2]

14. The possible mechanism for the reaction 

 is  

i)   

ii)   

2NO + 2H2 → N2 + 2H2O

2NO < ⇒ N2O2

N2O2 + H2
slow
−−→ N2O + H2O

https://dl.doubtnut.com/l/_qCA6a1JAiJ7b
https://dl.doubtnut.com/l/_BjDPzmGgjjyi
https://dl.doubtnut.com/l/_YTrAIVg8tZEx


iii)   

a) What is rate law for the reaction? 

b) What is the order of the reaction?

Watch Video Solution

N2O + H2
fast

−−→ N2 + H2O

15. The rate law for the reaction: 

Ester  Acid + alcohol is:  

  

What would be the e�ect on the rate if the concentration of acid is

doubled?

View Text Solution

+H + Fast
−−→

− = k[Ester][H + ]
∘dx

dt

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

litre 

Watch Video Solution

3.2 × 10− 5

mol− 1 sec− 1

https://dl.doubtnut.com/l/_YTrAIVg8tZEx
https://dl.doubtnut.com/l/_QeKEcRHeHFaB
https://dl.doubtnut.com/l/_LVY1AdBYg3oe
https://dl.doubtnut.com/l/_WzOVTqdrcZ4d


17. Show that the rate constant in a zero order reaction is inversely

proportional of its half life period.

Watch Video Solution

18. State the units of rate constant in zero order reaction.

Watch Video Solution

19. a) write dimensions of �rst order reaction. 

b) Give reason for no change in concentration of  and  with respect

to time in the reactions. 

Watch Video Solution

H2 Cl2

H2(g) + Cl2
hv

−−→ 2HCl(g)

20. a) De�ne order and molecularity of a reaction. 

b)Find order and molecularity of the following reactions. 

https://dl.doubtnut.com/l/_WzOVTqdrcZ4d
https://dl.doubtnut.com/l/_yTsyqJWtyyjf
https://dl.doubtnut.com/l/_1ilqBV5de7DH
https://dl.doubtnut.com/l/_OCCkvAvd1PjM


i)   

Watch Video Solution

H2(g) + Cl2(g)
sunlight
−−−−→ 2HCl(g)

CH3COOC2H5 + H2O(excess) → CH3COOH + C2H5OH

21. Derive an expression for the rate constant in the �rst order reaction.

Watch Video Solution

22. Why does the rate of a reaction not remain constant throughtout the

reaction?

Watch Video Solution

23. Write the units of the rate constant for zero order reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_OCCkvAvd1PjM
https://dl.doubtnut.com/l/_eU4OdC4E8zVL
https://dl.doubtnut.com/l/_s7pKmr0MvTKZ
https://dl.doubtnut.com/l/_H47fSJuEik8f


24. For the reaction   

. Find the order of reaction.

Watch Video Solution

A + 3B → 2C

rate = k[A]1 / 2[B]1 / 2

25. Give the units of the rate constant for second order reaction.

Watch Video Solution

26. Derive the integrated rate law equation for the �rst order reaction

and give its one use.

Watch Video Solution

27. Express the relation between the half-life period of a reaction and

initial concentration of the reaction of second order.

Watch Video Solution

https://dl.doubtnut.com/l/_rThsdH1pxaSF
https://dl.doubtnut.com/l/_Sl6Hq6lMVQJF
https://dl.doubtnut.com/l/_MXlQftTThiU5
https://dl.doubtnut.com/l/_MCTmvyIpg7NL


28. A �rst order reaction takes  minutes for  completion. How

much time will be needed for  completion?

Watch Video Solution

69.3 50 %

80 %

29. What is the order of reaction whose rate constant has the same units

as rate of reaction ?

Watch Video Solution

30. Give one example of pseudo �rst order reaction.

Watch Video Solution

31. Why does the rate of a reaction not remain constant throughtout the

reaction?

W h Vid S l i

https://dl.doubtnut.com/l/_MCTmvyIpg7NL
https://dl.doubtnut.com/l/_K6yxY1czCI2p
https://dl.doubtnut.com/l/_1MVm5shaiNTn
https://dl.doubtnut.com/l/_cckb31OJXrmb
https://dl.doubtnut.com/l/_B4wnd5DMIqGu


Watch Video Solution

32. For the reaction:   

The following mechanism is suggested. 

i)  (slow)  

ii)  (fast)  

What is the predicted rate law?

View Text Solution

Cl2(g) + 2NO(g) → 2NO2F (g)

NO2 + F2 → NO2 + F

NO2 + F → NO2F + F

33. For the reaction: 

 (slow)  

ii)  (fast)  

What is the predicted rate law?

View Text Solution

2NO2(g) + F2(g) → NO2F + F

NO2 + F → NO2F + F

https://dl.doubtnut.com/l/_B4wnd5DMIqGu
https://dl.doubtnut.com/l/_DuAEeMgJzXJi
https://dl.doubtnut.com/l/_Y2kXLCmCbUzf


34. Derive the general form of expression for the half-life of a �rst order

reacton.

Watch Video Solution

35. List the factors on which the rate of a reaction depends.

Watch Video Solution

36. De�ne the following terms giving one example of each. 

i) Order of a reaction 

ii) Molecularity of a reaction.

Watch Video Solution

37. What is meant by pseudo �rst order reaction? Given an example of

pseudo �rst order reaction. Write rate equation for the same.

https://dl.doubtnut.com/l/_yLZ03OJITtYQ
https://dl.doubtnut.com/l/_6gVuYPz1Oyag
https://dl.doubtnut.com/l/_2AuUi6QFXKl8
https://dl.doubtnut.com/l/_l38jcpauqDBB


Watch Video Solution

38. A reaction is second order with respect to reactant A. Given an

exmaple of pseudo altered if the concentration of A is: 

i) doubled ii) reduced to half?

Watch Video Solution

39. (i) Distinguish between order and molecularity of a reaction. 

(ii) when would order and molecularity of a reaction be the same?

Watch Video Solution

40. a) Derive and expression for the integrated rate equation for 1 �rst

order reaction. 

b) Give an exmaple of pseudo �rst order reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_l38jcpauqDBB
https://dl.doubtnut.com/l/_btbPEXLamBLX
https://dl.doubtnut.com/l/_YzkeaDlCFKN9
https://dl.doubtnut.com/l/_Q8gTmazwZK4E


41. De�ne 'order of a reaction'.

Watch Video Solution

42. Prove that the half-life period for a �rst order reaction is quite

independent of the initial concentration of reactants.

Watch Video Solution

43. What is meant by rate constant (k) of a reaction?

Watch Video Solution

44. Give one example each of zero and �rst order reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_X3N5xSFGDFsq
https://dl.doubtnut.com/l/_LdBpL0OMPhXm
https://dl.doubtnut.com/l/_07myC389Qwy1
https://dl.doubtnut.com/l/_2QlAOk5z0fuy


45. Identify the order of a reaction if the units of rate constant are : i)

 ii) 

Watch Video Solution

L− 1mols− 1 Lmol− 1s− 1

46. Explain the following: 

a) Half life period  of a chemical reaction.  

b) E�ect of catalyst on reaction rate. 

c) Molecularity of a chemical reaction.

Watch Video Solution

(t1 / 2)

47. Prove that the half-life period for a �rst order reaction is quite

independent of the initial concentration of reactants.

Watch Video Solution

https://dl.doubtnut.com/l/_ZAqRfRTPWCaM
https://dl.doubtnut.com/l/_PM05w5ExA34L
https://dl.doubtnut.com/l/_sw1Bo1OGpkH7


48. Give an example of second order reaction.

Watch Video Solution

49. Calculate the half life period for zero order reaction..

Watch Video Solution

50. Write untis of rate constant for �rst and second order reactions.

Watch Video Solution

51. Write two di�erences between 'order of reaction' and 'molecularity of

reaction'.

Watch Video Solution

https://dl.doubtnut.com/l/_JdFjihBFoMNV
https://dl.doubtnut.com/l/_uPd1ZcaAK2O3
https://dl.doubtnut.com/l/_rRRhQE89x8vA
https://dl.doubtnut.com/l/_udFetPQ76Lit


52. For a reaction :   

Rate = k 

(i) Write the order and molecularity of this reaction. 

(ii) Write the unit of k.

Watch Video Solution

H2 + CI2
hv

−−→ 2HCI

53. What is the instantaneous rate of a reaction.

Watch Video Solution

54. List the factors on which the rate of a reaction depends.

Watch Video Solution

55. What is half life period of a reaction? Calculate half life period of a

�rst order reaction.

https://dl.doubtnut.com/l/_zRjzFXWCpnGY
https://dl.doubtnut.com/l/_qJIpqvtIgMBS
https://dl.doubtnut.com/l/_nusT70AQzMJz
https://dl.doubtnut.com/l/_uEGVNhZwY3Lt


E�ect of temperature and catalyst on rate of reaction.

Watch Video Solution

56. What are the units of rate constant for third order reaction?

Watch Video Solution

57. Rate constant for a chemical reaction is at a given temperature is

 What is the order of the reaction?

Watch Video Solution

2.3 × 10− 5Lmol− 1s− 1

1. There is no bar on the collisions among the reacting species. Why most

of the reactions donot take place under normal conditions?

Watch Video Solution

https://dl.doubtnut.com/l/_uEGVNhZwY3Lt
https://dl.doubtnut.com/l/_SEXSrC7jzNvO
https://dl.doubtnut.com/l/_hz3qznxpZeGt
https://dl.doubtnut.com/l/_c5vN39ZQvTq2
https://dl.doubtnut.com/l/_zIg1uc1TkiO1


2. In some cases, it is found that a large number of colliding molecules

have energy more than thereshold value, yet the reaction is slow. Why?

Watch Video Solution

3. An increase of 10 K in temperature rarely doubles the kinetic energy of

the particles but this increase in temperature may be enough to double

the reaction rate. Explain.

Watch Video Solution

4. What is the e�ect of temperature on the rate of a chemical reaction?

Explain giving reasons.

Watch Video Solution

5. (g) and  (g) combine to form  (l) by an exothermic reaction.

Then why they donot combine when kept together for any period of

H2 O2 H2O

https://dl.doubtnut.com/l/_zIg1uc1TkiO1
https://dl.doubtnut.com/l/_Fe30SgFvzoLX
https://dl.doubtnut.com/l/_8WUSndazctkx
https://dl.doubtnut.com/l/_hgmGBnhH1POo


time?

Watch Video Solution

6. Show reactions requires less activation energy as compared to fast

reactions. Do you agree with the statement?

Watch Video Solution

7. What is meant by activation energy? How is activation energy a�ected

by i) Use of catalyst ii) rise in temperature.

Watch Video Solution

8. What is the e�ect of temperature on the rate of a reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_hgmGBnhH1POo
https://dl.doubtnut.com/l/_mBMW8BvlLGeV
https://dl.doubtnut.com/l/_KbAVu15z231B
https://dl.doubtnut.com/l/_AamrJ9amN3Ok


9. TEMPERATURE DEPENDENCE OF THE RATE OF A REACTION

Watch Video Solution

10. Explain graphically the e�ect of catalyst on reaction rate.

Watch Video Solution

11. Catalyst have no e�ect on equilibrium constant. Explain.

Watch Video Solution

12. On increasing temperature, activation energy for a reaction decrease.

Why?

Watch Video Solution

https://dl.doubtnut.com/l/_aXs6bGoEedYS
https://dl.doubtnut.com/l/_KPFkCMNw3mTv
https://dl.doubtnut.com/l/_dzhW6D3jJdiX
https://dl.doubtnut.com/l/_6PLlJsXkTwAh


Select the correct answer.

13. What is collision theory of reactant rates?

Watch Video Solution

14. What is activated complex?

Watch Video Solution

15. De�ne the term collision frequency.

Watch Video Solution

1. The rate constant for the reaction,  is 

. If the rate is , then the initial

concentration of  (in ) is

2N2O5 → 4NO2 + O2

3.0 × 10− 5s− 1 2.40 × 10− 5molL− 1s− 1

N2O5 molL− 1

https://dl.doubtnut.com/l/_XeGOB9Bdiq4R
https://dl.doubtnut.com/l/_zkaykhSzRSef
https://dl.doubtnut.com/l/_Hz7pS13nZEAE
https://dl.doubtnut.com/l/_7w5gg6luzN2b


A. 1.4

B. 1.2

C. 0.04

D. 0.8

Answer: D

Watch Video Solution

2. For the reaction  if  

, the value of  would be

A. 

B. 

C. 

D. 

Answer: B

N2 + 3H2 → 2NH3

= 2 × 10− 4molL− 1s− 1Δ[NH3]

Δt

−Δ[H2]

Δt

1 × 10− 3molL− 1s− 1

3 × 10− 4molL− 1s− 1

4 × 10− 4molL− 1s− 1

6 × 10− 4molL− 1s− 1

https://dl.doubtnut.com/l/_7w5gg6luzN2b
https://dl.doubtnut.com/l/_idiAHZTrx8oG


Watch Video Solution

3. For the reaction  rate of reaction and rate

constant are  and  respectively. The

concentration of  at that time will be

A. 1.732

B. 3

C. 

D. 

Answer: B

Watch Video Solution

2N2O5 → 4NO2 + O2

1.02 × 10− 4 3.4 × 10− 5 sec− 1

N2O5

1.02 × 10− 4

3.4 × 105

4. For the reaction , doubling the concentration of both

the reactants increases the reaction rate by  times and doubling the

A + B → C + D

8

https://dl.doubtnut.com/l/_idiAHZTrx8oG
https://dl.doubtnut.com/l/_h34wScDIGkDB
https://dl.doubtnut.com/l/_pXEqwDjzDLAb


initial concentration of only  ismply doubles the reaction rate. What is

the rate law for the reaction ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B

r = k[A]1 / 2[B]1 / 2

r = k[A][B]2

r = k[A]2[B]

r = k[A][B]

5. If 60 % of a �rst order reaction was completed in 60 minutes, 50 % of

the same reaction would be completed in approximately 

[log = 4 = 0.60, log 5 = 0.69].

A. 45 minutes

B. 60 minutes

C. 40 minutes

https://dl.doubtnut.com/l/_pXEqwDjzDLAb
https://dl.doubtnut.com/l/_volPGyzHSWWd


D. 50 minutes.

Answer: A

Watch Video Solution

6. In the �rst order reaction, half of the reaction is completed in 100

seconds. The time for  of the reaction to occur will be

A. 664.64s

B. 646.6s

C. 660.9s

D. 654.5 s

Answer: A

Watch Video Solution

99 %

https://dl.doubtnut.com/l/_volPGyzHSWWd
https://dl.doubtnut.com/l/_LszKFWCiEsHE


7. For a �rst-order reaction  the reaction rate at reactant

concentration of  is found to be . The half-

life period of the reaction is

A. 30 s

B. 220s

C. 300s

D. 347 s

Answer: D

Watch Video Solution

A → B

0.10M 2.0 × 10− 5molL− 1s− 1

8. A substance reacts with initial concentration of a mol  accroding

to zero order kinetics. The time it takes for the completion of the reaction

is : (k = rate constant)

A. 

dm− 3

k/a

https://dl.doubtnut.com/l/_cvCiS3dLshC3
https://dl.doubtnut.com/l/_Wlc8C53DNTG2


B. 

C. 

D. ka

Answer: C

Watch Video Solution

a/2k

a/k

9. for the reaction, , which of the following does not

express the reaction rate

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2A + B → 3C + D

−d[A]

2dt

−
d[C]

3dt

−
d[B]

dt

d[D]

dt

https://dl.doubtnut.com/l/_Wlc8C53DNTG2
https://dl.doubtnut.com/l/_fId1fUMH2htp


10. Consider the reaction: 

.  

The equally relationship between  and  is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

N2 ( g ) + 3H2 ( g ) → 2NH3 ( g )

−
d[NH3]

dt
−

d[H2]

dt

=
d[NH3]

dt

−d[H2]

dt

= −
d[NH3]

dt

1

3

d[H2]

dt

= −
d[NH3]

dt

2

3

d[H2]

dt

= −
d[NH3]

dt

3

2

d[H2]

dt

11. For a reaction,  rate of reaction is:

A. 

B. 

2N2O5(g) → 4NO2(g) + O2(g)

[N2O5]
1

2
d

dt

2 [N2O5]
d

dt

https://dl.doubtnut.com/l/_fId1fUMH2htp
https://dl.doubtnut.com/l/_fhVuO1yJYiRY
https://dl.doubtnut.com/l/_TxXv7hO8qrgq


C. 

D. 

Answer: C

Watch Video Solution

[NO2]
1

4
d

dt

4 [NO2]
d

dt

12. A chemical reaction is said to take place through the various stages

with  values as indicated by the graph.  

 

stages I and II respectively: 

View Text Solution

ΔG∘

13. Predit the rate law of the following reactions based on the data given

below:   2A + B → C + D

https://dl.doubtnut.com/l/_TxXv7hO8qrgq
https://dl.doubtnut.com/l/_QbsY1cGdk8sh
https://dl.doubtnut.com/l/_o5svshGkgUyI


A. rate = 

B. rate = 

C. rate 

D. rate 

Answer: A

View Text Solution

k[A][B]2

k[A]2[B]

= k[A][B]

= k[A]2[B]2

14. The reaction of hydrogen and iodine monochlride is given as L 

  

This reaction is of �rst order with respect to  and ICI(g). The

following mechanism was proposed for the reaction: 

Mechanism A: 

, slow  

 , fast  

Which of the above mechanism (s) can be consistent with the given

information about the reaction?

H2(g) + 2ICI(g) → 2HCl(g) + I2(g)

H2(g)

H2(g) + 2ICl(g) → HCl(g) + HI(g)

HI(g) + ICI(g) → HCI(g) + I2(g)

https://dl.doubtnut.com/l/_o5svshGkgUyI
https://dl.doubtnut.com/l/_Bp4d4XFrQqne


A. A and B both

B. neither A nor B

C. A only

D. B only

Answer: D

View Text Solution

15. In a �rst-order reaction , if  is the rate constant and initial

concentration of the reactant is , then half-life is

A. 

B. 

C. 

D. 

Answer: B

A → B K

0.5M

log 2

k

log 2

k√0.5

In2

k

0.693

0.5k

https://dl.doubtnut.com/l/_Bp4d4XFrQqne
https://dl.doubtnut.com/l/_Ot28lbPj60vA


Watch Video Solution

16. If 60 % of a �rst order reaction was completed in 60 minutes, 50 % of

the same reaction would be completed in approximately 

[log = 4 = 0.60, log 5 = 0.69].

A. 45 minutes

B. 60 minutes

C. 40 minutes

D. 50 minutes.

Answer: A

Watch Video Solution

17. The bromination of acetone which occurs in acid solution is

represented by the equation: 

CH3COCH3(aq) + Br2(aq) → CH3COCH2Br(aq) + H + (aq) + Br− 1(a

https://dl.doubtnut.com/l/_Ot28lbPj60vA
https://dl.doubtnut.com/l/_DGvx3jTGdXB2
https://dl.doubtnut.com/l/_HZnFN3OzuPrq


The following kinetic data was obtained for the given reaction

concentration: 

 

Initial rates of disappearance of of   

  

  

Based on these data, the rate equation is:

A. Rate = 

B. Rate = 

C. Rate = 

D. Rate = 

Answer: C

View Text Solution

Br2(Ms− 1

5.7 × 10− 5, 5.7 × 10− 5

1.2 × 10− 4, 3.1 × 10− 4

k[CH3COCH3][Br2][H + ]
2

k[CH3COCH3][Br2][H + ]

k[CH3COH3][H + ]

k[CH3COCH3][Br2]

18. For the reaction, , if 

, the value of  would be:

N2 + 3H2 → 2NH3

= 2 × 10− 4mol L− 1
s− 1d[NH3]

dt

−d[H2]

dt

https://dl.doubtnut.com/l/_HZnFN3OzuPrq
https://dl.doubtnut.com/l/_f3PK2JsheTXS


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4 × 10− 4molL− 1s− 1

6 × 10− 4molL− 1s− 1

1 × 10− 4molL− 1s− 1

3 × 10− 4molL− 1s− 1

19. For reaction . The amount of C formed by starting the

reaction with 5 mole of A and 8 mole of B is :

A. 5 moles

B. 8 moles

C. 16 moles

D. 4 moles

Answer: D

A + 2B → C

https://dl.doubtnut.com/l/_f3PK2JsheTXS
https://dl.doubtnut.com/l/_lRRzdq1QYHVb


Watch Video Solution

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

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

interval.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2A →

L− 1 L− 1

0.012

0.024

2 × 10− 3

2 × 10− 4

21. For an endothermic reaction energy of activation is  and enthlpy of

reaction is  (both in ). Minimum value of  will be

Ea

ΔH kJmol − 1 Ea

https://dl.doubtnut.com/l/_lRRzdq1QYHVb
https://dl.doubtnut.com/l/_QxZXW43DwW5O
https://dl.doubtnut.com/l/_EIADYKrOilG5


A. less than 

B. equal to 

C. more than 

D. Equal to zero

Answer: C

Watch Video Solution

ΔH

ΔH

ΔH

22. During the kinetic study of the reaction, . Following

results were obtained. 

 

Based on the above data which one of the following is correct?

A. rate = 

B. rate = 

C. rate = 

D. rate = 

2A + B → C + D

k[A]2[B]

k[A][B]

k[A]2[B]2

[A][B]2

https://dl.doubtnut.com/l/_EIADYKrOilG5
https://dl.doubtnut.com/l/_jqx0DTPP4DsR


Answer: D

View Text Solution

23. The rate of reaction: 

 is given by the rate, equation rate 

. The value of the rate constant can be increased by

A. increasing the temperature

B. increasing the concentration of NO

C. increasing the concentration of 

D. Doing all these.

Answer: A

Watch Video Solution

2NO + Cl2 → 2NOCl

= k[NO]2[Cl2]

Cl2

https://dl.doubtnut.com/l/_jqx0DTPP4DsR
https://dl.doubtnut.com/l/_mPH1sw0fXvOY


24. The reaction : 

 is of

�rst order in  with rate constant = . What is the value

of the rate of reaction when  with rate constant = .

What is the rate of reaction when ?

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

N2O5(in(C)Cl4solution) → 2NO2(same solution) + 1/2O2(g)

N2O5 6.2 × 10− 4s− 1

[N2O5] 6.2 × 10− 4s− 1

N2O5 = 12.5molL− 1

5.15 × 10− 5molL− 1s− 1

6.35 × 10− 3molL− 1s− 1

7.75 × 10− 4molL− 1s− 1

3.85 × 10− 4molL− 1s− 1

25. Which of the following statements for the order of a reaction is

incorrect?

https://dl.doubtnut.com/l/_ElcTBnx2t1t2
https://dl.doubtnut.com/l/_LvlKMJ0BDJRp


A. order can be determined only experimentaly

B. Order is not in�uenced by stoichiometric coe�cient of the

reactants.

C. Order of a reaction is sum of power to the concentration termsof

reaction to express rate of reactions.

D. Order of reaction is always a whole numbers.

Answer: D

View Text Solution

26. The half life period of a subtance in a certain enzyme-catalysed

reaction is 138s. The time required for the concentration of the substance

to fall from 1.28 mg  is:

A. 414s

B. 552 s

C. 690 s

L− 1

https://dl.doubtnut.com/l/_LvlKMJ0BDJRp
https://dl.doubtnut.com/l/_bLZrsGSGz7r9


D. 276 s

Answer: C

View Text Solution

27. The rate of reaction. 

  

can be written in three ways. 

  

  

  

The relation between k and  are:

A. 

B. 

C. 

D. 

2N2O5 → 4NO2 + O2

= k[N2O5]
−d[N2O5]

dt

= (k ′ [N2O5])
d[N2O5]

dt

= (k ′ [N2O5])
d[O2]

dt

k ′

k ′ = 2k, k ′ = k

k ′ = 2k, k ' ' =
k

2

k ′ = 2k, k ' '

k ′ = k, k ' ' = k

https://dl.doubtnut.com/l/_bLZrsGSGz7r9
https://dl.doubtnut.com/l/_uaS5zcMsLYDC


Answer: B

Watch Video Solution

28. The initial rates of reaction 

 Products, at di�erent initial concentrations are given

below 

 

The order with the respect to the reactants A, B and C are respectively.

A. 3,2,0

B. 3,2,1

C. 2,2,0

D. 2,2,1

View Text Solution

3A + 2B + C →

https://dl.doubtnut.com/l/_uaS5zcMsLYDC
https://dl.doubtnut.com/l/_LYlahHJZtLCA


29. In a zero order reaction, for every  rise of temperaure, reaction

rate is doubled. If the temperature C to C, the reaction rate will

become:

A. 256 times

B. 512 times

C. 64 times

D. 128 times

Answer: B

View Text Solution

10∘

10∘ 100∘

30. Activation energy  and rate constant  and  for a

chemical reaction at two di�erent temperatures  and  are related by:

A. In 

B. In 

(Ea) (K1 (K2)

T1 T2

= ( − )
K2

K1

Ea

R

1

T1

1

T2

= − ( − )
k2

k1

Ea

R

1

T2

1

T1

https://dl.doubtnut.com/l/_CHtdoxyGe4t4
https://dl.doubtnut.com/l/_QqmeOwohSccj


C. In 

D. In 

Answer: B::D

View Text Solution

= − ( + )
k2

k1

Ea

R

1

T2

1

T1

= ( − )
k2

k1

Ea

R

1

T1

1

T2

31. What is the activation energy for a reaction if the rate is doubled

when the temperature is raised from  C to C (R=

A. 15.1 kJ 

B. 

C. 

D. 

Answer: D

View Text Solution

20∘ 35∘

8.314Jmol− 1K − 1)

mol− 1

342kJmol− 1

269kJmol− 1

34.7kjmol− 1

https://dl.doubtnut.com/l/_QqmeOwohSccj
https://dl.doubtnut.com/l/_67DHV2nnUQv2


32. The activation energy of a reaction can be determined from the slope

of which of the following graphs?

A. In 

B. 

C. In 

D. In 

Answer: A

View Text Solution

k  vs 
1

T

nk  vs 
T

I

1

T

k  vs T

 vs T
k

T

33. The decomposition of  in  at 318 K is studied by

monitoring the concentration of  in the solution. Initially the

concentration of  is 2.4 . What is the rate of production of 

 during this period in  ?

A. 

N2O5 (C)Cl4

N2O5

N2O5 molL− 1

NO2 molL− 1
− 1

min

4 × 10− 3

https://dl.doubtnut.com/l/_67DHV2nnUQv2
https://dl.doubtnut.com/l/_2deABpCy3ZBb
https://dl.doubtnut.com/l/_Ju4j9tscOrSU


B. 

C. 

D. 

Answer: A

View Text Solution

2 × 10− 3

1 × 10− 3

2 × 10− 4

34. In a �rst order reaction, the concentration of the reactant decreases

from 0.6 M to 0.3 M in 30 minutes. The time taken for the concentration

to change from 0.1 M to 0.025 M is

A. 50 min

B. 30 min

C. 15 min

D. 60 min

Answer: D

https://dl.doubtnut.com/l/_Ju4j9tscOrSU
https://dl.doubtnut.com/l/_LYTpGtch2daY


Watch Video Solution

35. The rate constant of the reaction  is  mole per

second. If the concentration of  is , then concentration of  after 

minutes is:

A. 3.60 M

B. 0.36 M

C. 0.72 M

D. 1.08 M

Answer: C

Watch Video Solution

A → B 0.6 × 10− 3

A 5M B 20

36. The rate of �rst order reaction is  at  and 

 at  after initiation. Find the half life of the

reaction.

0.04molL− 1s− 1 10 min

0.03molL− 1s− 1 20 min

https://dl.doubtnut.com/l/_LYTpGtch2daY
https://dl.doubtnut.com/l/_BcWS2XDIfVzM
https://dl.doubtnut.com/l/_RcpRNgLvoMhI


A. 44.1 s

B. 54.1 s

C. 24.1 s

D. 34.1 s

Answer: C

Watch Video Solution

37. consider the reaction: 

  

This reaction will be fastest in:

A. ethanol

B. methanol

C. N, -dimethyl formamide (DMF)

D. water

CH3CH2CH2Br + NaCN → CH3CH2CH2CN + NaBr

N ′

https://dl.doubtnut.com/l/_RcpRNgLvoMhI
https://dl.doubtnut.com/l/_C7g8oDEm5k27


Answer: C

View Text Solution

38. The slope of Arrhenius plot  of a �rst order reaction is 

. The value of  of the reaction is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(lnk  vs 1/J)

−5 × 103 Ea (R = 8.314JK − 1mol− 1)

41.5kJmol− 1

83kJmol− 1

−41.5kJmol− 1

−83kJmol− 1

39. Mechanism of a hypothetical reaction 

 is given below:  X2 + Y2 → 2XY

https://dl.doubtnut.com/l/_C7g8oDEm5k27
https://dl.doubtnut.com/l/_hcKLd2EVFRo8
https://dl.doubtnut.com/l/_QgZc7dRn77ZB


(i)  (fast)  

(ii)  (slow)  

(iii)  (fast) 

The overall order of the reaction will be :

A. 2

B. 0

C. 

D. 1

Answer: C

Watch Video Solution

X2 → X + X

X + Y2 ⇔ XY + Y

X + Y → XY

1.5

40. A �rst order reaction has speci�c rate of . How much time will

it take for 20 g of the reactant to reduce to 5 g?

A. 238.6 s

B. 138.6s

10− 2s− 1

https://dl.doubtnut.com/l/_QgZc7dRn77ZB
https://dl.doubtnut.com/l/_HKXAmRzoC4Zp


C. 346.5 s

D. 693.0s

Answer: B

Watch Video Solution

41. the correct di�erence between �rst and second order reactions is that

A. The rate of a �rst-order reaction does not depend on reactant

concentration, the rate rate of a second-order reaction does

depend on reactant concentration.

B. The half life of a �rst-order reaction does not depend on , the

half life of a second order-reaction does depend on , the half-

life of a second-order reaction does depend on 

C. a �rst-order reaction can be catalysed, a second-order reaction

cannot be catalysed

[A]0

[A]0

[A]0

https://dl.doubtnut.com/l/_HKXAmRzoC4Zp
https://dl.doubtnut.com/l/_s2CicJWoroC0


D. The rate of a �rst-order reaction does not depend on reactant

concentration, the rate of a second-order reaction does not depend

on reactant concentration.

Answer: B

Watch Video Solution

42. when initial concentration of the reactant is doubled, the half-life

period of a zero order reaction

A. is halved

B. is doubled

C. is tripled

D. remains unchanged.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_s2CicJWoroC0
https://dl.doubtnut.com/l/_AAxt210bUUmP


43. Which of the following represents the expression for th life of �rst

order reaction?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3/4

log 4/3
k

2.303

(log 3/4)
2.303

k

log 4
2.303

k

log 3
2.303

k

44. If energy of activation of the rection is 53.6kJ  and the

temperature changes from  to  C, then the value of  

 is

A. 2.5

mol− 1

27 % ∘ 37∘

k37 ∘C

k27 ∘C

https://dl.doubtnut.com/l/_AAxt210bUUmP
https://dl.doubtnut.com/l/_YWchD5EFByzM
https://dl.doubtnut.com/l/_PMTiBIbA07G7


B. 1

C. 2

D. 1.5

Watch Video Solution

45. A substance undergoes �rst order decomposition. It follows two �rst

order reaction as follow: 

A.  B and  C

B.  B and  C

C.  B and  C

D.  B and  C.

Answer: D

View Text Solution

75 % 25 %

80 % 20 %

90 % 10 %

76.83 % 23.17 %

https://dl.doubtnut.com/l/_PMTiBIbA07G7
https://dl.doubtnut.com/l/_a7Ednwsa1aDj


46. Consider the following statements. 

i) Increase in concentration of rectant increases the rate of a zero order

reaction. 

ii) rate constant k is equal to collision frequency a if   

iii) rate constant k is equal to collision frequency A if .  

iv) In k vs T is a straight line. 

v) In k vs  is a straight line.  

Correct statements are:

A. i) and iv)

B. ii) and v)

C. iii) and iv)

D. ii) and iii)

Answer: B

Watch Video Solution

Ea = 0

Ea = ∞

1/T

https://dl.doubtnut.com/l/_a7Ednwsa1aDj
https://dl.doubtnut.com/l/_oPnEKI5ASE2Y
https://dl.doubtnut.com/l/_nxyYM0qzzVI0


47. For a reaction taking place in three steps, the rate constant are 

and  and overall rate constant is . If the energies of

activation ,  and  are 60, 30 and 10 kJ  respectively, then the

overall energy of activation is:

A. 30 kJ 

B. 40 kJ 

C. 

D. 

Answer: B

Watch Video Solution

k1, k2

k3 k =
k1k3

k2

E1 E2 E3 mol− 1

mol− 1

mol− 1

60kJmol− 1

100kJmol− 1

48. Graph between log k and  [where K is rate constant in  and T

is the temperature (in K) is a straight line with Hence,  will be  

1/T s− 1

Ea

https://dl.doubtnut.com/l/_nxyYM0qzzVI0
https://dl.doubtnut.com/l/_LrARstGnHnhD


A.  cal

B. 

C. 2 cal

D. None of these

Answer: C

View Text Solution

2.303 × 2

cal
2

2.303

49. The correct statement regarding the following energy diagrams is: 

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

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

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

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

Answer: C

https://dl.doubtnut.com/l/_LrARstGnHnhD
https://dl.doubtnut.com/l/_ssIWNw8Q3Bd9


View Text Solution

50. For the reaction X-Y, the concentration of X are  M, M, order of

reaction is:

A. Zero

B. Half

C. one

D. two

Answer: C

View Text Solution

1.2 0.6

51. Consider a �rst order gas phase decomposition reaction given below: 

  

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

A(g) → Bg + Cg

pi

https://dl.doubtnut.com/l/_ssIWNw8Q3Bd9
https://dl.doubtnut.com/l/_XHt5D3vdqtR4
https://dl.doubtnut.com/l/_1wUdceF7E2kP


lapse of time . Total pressure of the system increased by x units and

became . the rate constant k for the reaction is given as

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t'

Pt

k =
2.303

t

log(Pi)

Pi − x

k =
2.303

t

log(Pi)

2Pi − Pt

k =
2.303

t

log(Pi)

2Pi + Pt

k =
2.303

t

logP i

2Pi + x

52. In a second order reaction, when the concentration of both the

reactants are equal, the reaction is completed  in 500 s. How long

would it take for the reaction to go to  completion?

A. 3000s

B. 5000s

C. 1000 s

20 %

60 %

https://dl.doubtnut.com/l/_1wUdceF7E2kP
https://dl.doubtnut.com/l/_a9l3bDbyARVb


D. 2000s

Answer: A

Watch Video Solution

53. A graph plotted between  vs log concentration in a straight

line. What conclusion can you draw from this graph? 

A. n= 1, 

B. 

C. 

D. none of these

Answer: C

View Text Solution

log t50 %

t1 / 2 =
t

x × a

n = 2, t1 / 2 =
1

a

n = 1, t1 / 2 =
0.693

k

https://dl.doubtnut.com/l/_a9l3bDbyARVb
https://dl.doubtnut.com/l/_wt0VsblHnAPi
https://dl.doubtnut.com/l/_oqyxhCKoAqFt


54. The di�erence rate law for the reaction 

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

H2 + I2 → 2HI

− = =
d[H2]

dt

−d[I2]

dt

−d[HI]

dt

= =
−d[H2]

dt

d[I2]

dt

1

2

d[HI]

dt

= = −
1

2

d[H2]

dt

1

2

d[I2]

dt

d[HI]

dt

−2
dH2

dt

55. The integrated rate equation is: 

  

The straight line graph is obtained by plotting.

A. time vs log 

B.  vs 

Rt = logC0 − logCr

C1

1

time
Ct

https://dl.doubtnut.com/l/_oqyxhCKoAqFt
https://dl.doubtnut.com/l/_SslyeKkMfJFH


C. time vs 

D.  vs 

Answer: A

Watch Video Solution

Ct

1

time

1

Ct

56. In respect of the equation  in chemical kinetics, which

one of the following statements is correct?

A. A is adsorption factor

B.  is energy of activation

C. R is Rydberg's constant

D. k is equilibrium constant.

Answer: B

Watch Video Solution

k = Ae−Ea/RT

Ea

https://dl.doubtnut.com/l/_SslyeKkMfJFH
https://dl.doubtnut.com/l/_g2H8UJtIjE4c
https://dl.doubtnut.com/l/_MV971fiPtz9g


57. The rate law for a reaction between the substances A and B is given by

Rate =   

On doubling the concentration of A and halving the concentration of B,

the ratio of the new rate to the earlier rate of the reaction will be as:

A. (m+n)

B. (n-m)

C. 

D. 

Answer: C

Watch Video Solution

k[A]n[B]m

2n−m

1

2m+n

58. For the reaction system  volume is

suddenly produced to half its value by increasing the pressure on it. If the

reaction is of �rst order with respect to  and second order with

respect to . The rate of reaction will

2NO(g) + O2(g) → 2NO(g)

O2

NO

https://dl.doubtnut.com/l/_MV971fiPtz9g
https://dl.doubtnut.com/l/_OyEtoeu6TtJH


A. diminish to one-eighth of its reaction wil

B. Increase to eight times of its initial value.

C. Increase to four times of its initial value.

D. diminish to one-fourth of its initial value.

Answer: B

Watch Video Solution

59. The rate equation for the reactions  is found to be: rate

= . The correct statement in relation to this reaction is that the

A. rate of formation of C is twice the rate of dissappearing of A

B.  is a constant.

C. unit of k must be 

D. value of k is independent of the initial concentration of A and B.

Answer: D

2A + B → C

k[A][B]

t1 / 2

s− 1

https://dl.doubtnut.com/l/_OyEtoeu6TtJH
https://dl.doubtnut.com/l/_hv97dQe6fomt


Watch Video Solution

60.  can be taken as the time taken for concentration of reactant to

drop to  of its initial value. If the rate constant for a �rst order

reaction is , then  can be written as:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t1 / 4

.3 /4

K t1 / 4

0.10/k

0.29/k

0.69/k

0.75/k

61. A reaction was found to be of second order with respect to

concentration of carbon monoxide. If the concentration of carbon

https://dl.doubtnut.com/l/_hv97dQe6fomt
https://dl.doubtnut.com/l/_WTNtuxo8Z6tC
https://dl.doubtnut.com/l/_KHHEgIlSz6pN


monoxide is doubled with everything else keep the same, the rate of

reaction will

A. remain unchanged

B. become triple

C. increase by a factor 4

D. become double

Answer: C

Watch Video Solution

62. The rate of reaction can be expressed by Arrhenius equation

 . In this equation. E represents

A. the energy below which all the colliding molecules will react

B. the energy below which colliding molecules will not react

C. The total energy of the reacting molecules at a temperature T.

R = Ae−K /RT

https://dl.doubtnut.com/l/_KHHEgIlSz6pN
https://dl.doubtnut.com/l/_EU4vFlgfhTqT


D. The fraction of the molecules with energy energy greater than the

activation energy of the reactants.

Answer: B

View Text Solution

63. A radioactive element gets spilled over the �oor of a room. Its half life

period is 30 days. If its initial activity is ten times the permissible value,

after how many days will it be safe to enter the room?

A. 100 days

B. 1000 days

C. 300 days

D. 10 days.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_EU4vFlgfhTqT
https://dl.doubtnut.com/l/_kg8G88tlZMLE


64. Consider a reaction  Products. When the concentration of

B alone was doubled, the half life did not change. When concentration of

A alone was doubled, the rate increased by two times. The unit of rate

constant for the reaction is:

A. 

B. 

C. no unit

D. 

Answer: B

Watch Video Solution

2A + B →

s− 1

Lmol− 1s− 1

molL− 1s− 1

65. The energies of activation for forward and reverse reaction for

 are  and  respectively. The

presence of catalyst lowers the activation energy of both (forward and

A2 + B2 ⇔ 2AB 180kJmol − 1 200kJmol − 1

https://dl.doubtnut.com/l/_kg8G88tlZMLE
https://dl.doubtnut.com/l/_4CP9d34uC9jB
https://dl.doubtnut.com/l/_uQq2EqRubbrs


reverse) reactions by . The enthalpy change of the reaction 

 in the presence of catalyst will be (in ):

A. 20

B. 300

C. 120

D. 280

Answer: A

Watch Video Solution

100kJmol − 1

(A2 + B2 → 2AB) kJmol − 1

66. For a reaction , rate of disappearance of A is related to

the rate of appearance of B by the expression:

A. 

B. 

C. 

1/2A → 2B

= 4
−d[A]

dt

d[B]

dt

=
−d[A]

dt

1

4

d[B]

dt

=
−d[A]

dt

1

4

d[B]

dt

https://dl.doubtnut.com/l/_uQq2EqRubbrs
https://dl.doubtnut.com/l/_OZsaGAVthcA5


D. 

Answer: C

Watch Video Solution

− =
d[A]

dt

d[B]

dt

67. The half life period of a �rst order chemical reaction is  minutes.

The time required for the completion of  of the reaction will be 

A.  minutes

B.  minutes

C.  minutes

D.  minutes.

Answer: C

Watch Video Solution

6.93

99 %

(log 2 = 0.301)

230.3

23.03

46.06

460.6

https://dl.doubtnut.com/l/_OZsaGAVthcA5
https://dl.doubtnut.com/l/_NgrGC5A17zvU
https://dl.doubtnut.com/l/_dvhDVznIJHCG


68. The time for half life period of a certain reaction  Products A is 

, how much time does it take for its concentration to come

from  to  mol  if it is a zero order reaction?

A. 1 h

B. 4 h

C. h

D. h

Answer: D

Watch Video Solution

A →

2.0molL− 1

0.50 0.25 L− 1

0.5

0.25

69. Consider the reaction, 

  

The rate equation for this reaction is, 

Rate   

Which of these mechanisms is are consistent with this rate equation ?  

(I)  (slow)  

Cl2(aq) + H2S(aq) → S(s) + 2H + (aq) + 2Cl− (aq)

= k[Cl2][H2S]

/

Cl2 + H2S → H + + Cl− + Cl+ + HS −

https://dl.doubtnut.com/l/_dvhDVznIJHCG
https://dl.doubtnut.com/l/_ePskkNkMlyZj


 (fast)  

(II)  (fast equilibrium)  

 (slow)

A. A only

B. B only

C. Both A and B

D. Neither A nor B

Answer: A

Watch Video Solution

Cl+ + HS − → H + + Cl− + S

H2S ⇔ H + + HS −

Cl+ + HS − → 2Cl− + H + + S

70. The activation energy for a reaction at the temperature T K was found

to be . The ratio of the rate constant to Arrhenius factor

is

A. 

B. 

2.303RTJmol− 1

10− 1

10− 2

https://dl.doubtnut.com/l/_ePskkNkMlyZj
https://dl.doubtnut.com/l/_JP4FwQJ7rB6K


C. 

D. 

Answer: A

Watch Video Solution

2 × 10− 3

2 × 10− 2

71. The time required for 100 percent completion of a zero order reaction

is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2k
a

a

2k

a

k

ak

https://dl.doubtnut.com/l/_JP4FwQJ7rB6K
https://dl.doubtnut.com/l/_vLW28K6CwgoN
https://dl.doubtnut.com/l/_gwWcyz3FE3QI


72. The half life period of a reaction is halved as the initial concentration

of the reactants is doubled. The order of reaction is:

A. 0.5

B. 2

C. 1

D. zero

Answer: B

Watch Video Solution

73. Half lives for �rst order and zero reactions are the same. The ratio of

initial �rst order reaction is:

A. 

B. 

C. 

1

0.693

2 × 0.693

0.693

https://dl.doubtnut.com/l/_gwWcyz3FE3QI
https://dl.doubtnut.com/l/_HkA8YiTMYJmp


D. 

Answer: B

View Text Solution

6.93

74. the rate of a chemical reaction becomes double for every  rise in

temperature. If the tempeature is raised by C, the rate of reaction

increases by about:

A. 10 times

B. 24 times

C. 32 times

D. 64 times

Answer: C

Watch Video Solution

10∘

50∘

https://dl.doubtnut.com/l/_HkA8YiTMYJmp
https://dl.doubtnut.com/l/_98hipt5AAcu8
https://dl.doubtnut.com/l/_8AroetD7jxTK


75. For a �rst order reaction ,  Products, the concentrations of A

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

the concentration of A is 0.01 M is:

A.  M/min

B. 

C. 

D. 

Answer: B

Watch Video Solution

A →

1.73 × 10− 5

3.47 × 10− 4M / min

3.47 × 10− 5M / min

1.73 × 10− 4M / min

76. The rate of a reaction doubles when the tempeature changes from

300 K to 310 K. Activation energy for the reaction is:

A. 

B. 

(R = 8.314JK − 1mol− 1, log 2 = 0.3010)

60.5kJmol− 1

53.6kJmol− 1

https://dl.doubtnut.com/l/_8AroetD7jxTK
https://dl.doubtnut.com/l/_Xmy9ppruyvgw


C. 

D. 

Answer: B

Watch Video Solution

48.6kJmol− 1

58.5kJmol− 1

77. The half life of radioactive sodium is 15 hours. How many hours would

it take for 64 g of sodium to decay to one-eight of its original value?

A. 3 hours

B. 15 hours

C. 30 hours

D. 45 hours

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_Xmy9ppruyvgw
https://dl.doubtnut.com/l/_RRQx3H5yD9kc
https://dl.doubtnut.com/l/_FHYqXbUMXuo5


78. Half life period is independent of initial concentration of reactant for

A. First order reaction

B. second order reaction

C. Zero order reaction

D. Third order reaction.

Answer: A

View Text Solution

79. If  of the rectant is converted into a product in a �rst order

reaction in 25 minutes, how much of it would react in 100 minutes?

A. 

B. 

C. 

D. 

50 %

93.75 %

87.5 %

75 %

100 %

https://dl.doubtnut.com/l/_FHYqXbUMXuo5
https://dl.doubtnut.com/l/_E5Fz5Nf1Blfg


Answer: A

Watch Video Solution

80. A plot of k vs  for a reaction gives the slope  K. The

energy of activation for the reaction is:

A. 8314 J 

B. 

C. 

D. 

Answer: D

View Text Solution

1/T −1 × 104

mol− 1

1.202kJmol− 1

12.02Jmol− 1

83.14kJmol− 1

81. For the non-stoichiometric reaction: 

, the following kinetic data were obtained in three2A + B → C + D

https://dl.doubtnut.com/l/_E5Fz5Nf1Blfg
https://dl.doubtnut.com/l/_svioFgJvZeHp
https://dl.doubtnut.com/l/_LwyqZI5aIQwh


separate experiments, all 298 K 

 

The rate law for the formation of C is:

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

= k[A]
dC

dt

= k[A][B]
dC

dt

= k[A]2[B]
dC

dt

= k[A][B]2dC

dt

82. The half-life period of a �rst order reaction is 10 minutes. Starting with

initial concentration 12 M, the rate after 20 minutes is

A. 

B. 

C. 

0.693 × 3M
− 1

min

0.0693 × 4M
− 1

min

0.0693M
− 1

min

https://dl.doubtnut.com/l/_LwyqZI5aIQwh
https://dl.doubtnut.com/l/_R7rwnIh5kHDd


D. 

Answer: D

Watch Video Solution

0.0693 × 3M
− 1

min

83. Higher order  reaction are rare due to :

A. Shifting of equilibrium towards reactants due to elastic collisions

B. Loss of active species on collisions

C. Low probability of simultaneous collisons of all the reaction species.

D. Increase in entropy and activation energy as more molecule are

involved.

Answer: C

Watch Video Solution

( > 3)

https://dl.doubtnut.com/l/_R7rwnIh5kHDd
https://dl.doubtnut.com/l/_Sc5A0Gmvqlmv


84. For the reaction , the reaction rate is doubled if the

concentration of A is doubled. The rate becomes four times when the

concentration of both A and B are made four times. The order of reaction

is:

A. 3

B. 0

C. 1

D. 2

Answer: C

View Text Solution

A + 2B → C

85. Which concentration plot is linear for a �rst order reaction?

A. [A] versus time

B. In [A] versus time

https://dl.doubtnut.com/l/_d3tF57jKC93s
https://dl.doubtnut.com/l/_jJJemOTTn9kt


C. log [A] versus 

D. square root of [A] versus time.

Answer: B

View Text Solution

1

time

86. In a reversible reaction , the rate of disappearance

of  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2NO2

k1
⇐⇒
k2

N2O4

NO2

[NO2]22k1

k2

2k1[NO2] − 2k2[N2O4]

2k1[NO2] − 2k2[N2O4]

(2k1 − k2)[NO2]

https://dl.doubtnut.com/l/_jJJemOTTn9kt
https://dl.doubtnut.com/l/_URMxck8r0y0S
https://dl.doubtnut.com/l/_UCDyo6Dh8jKY


87. Total order of the reaction  is 3. The order of reaction

with respect to X is 2. State di�erential rate equation for the reaction.

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

X + Y → XY

= k[X]3[Y ]0−d[X]

dt

= k[X]2[Y ]
−d[X]

dt

= k[X]0[Y ′ ]
3−d[X]

dt

= k[X][Y ]2−d[X]

dt

88.  is a complex reaction.  

Total order of reaction is 2 and step II is a slow step. What is the

molecularity of step II?

A. 1

B. 3

X
Step1
−−→ Y

StepII
−−→ Z

https://dl.doubtnut.com/l/_UCDyo6Dh8jKY
https://dl.doubtnut.com/l/_EabDyyR8NfyW


C. 2

D. 4

Answer: C

Watch Video Solution

89. For a second order reaction 

 if the concentration of the two reactants A and B are:

A. [A] = [B]

B. [A] gt [B]

C. [A] lt [B]

D. In all the case.

Answer: A

Watch Video Solution

k = .
1

t

x

a(a − x)

https://dl.doubtnut.com/l/_EabDyyR8NfyW
https://dl.doubtnut.com/l/_AOJxfikntAax
https://dl.doubtnut.com/l/_eKZ0YGdrL9In


90. The time required for a �rst order reaction to complete  is 't'.

What is the time required to complete  of the same reaction?

A. 2t

B. 3t

C. t

D. 4t

Answer: A

Watch Video Solution

90 %

99 %

91. The rate constant of the reaction, 

 at 300 K is . If the rate of the

reaction at the same temperaturre is  mol , then the

molar concentration of  is

A. 0.4 M

2N2O5 → 4NO2 + O2 3 × 10− 5s− 1

2.4 × 10− 5 dm− 3s− 1

N2O5

https://dl.doubtnut.com/l/_eKZ0YGdrL9In
https://dl.doubtnut.com/l/_7hCtcLM0LB1l


B. 0.8 M

C.  M

D.  M

Answer: B

Watch Video Solution

0.04

0.08

92. The activation energy of a reaction can be determined by

A. evaluating rate constant at two di�erent temperatures.

B. Changing concentration of reactants.

C. evaluating concentration of reactants at two di�erents

temperatures.

D. Evaluating rate constants at standard temperature.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7hCtcLM0LB1l
https://dl.doubtnut.com/l/_ovzcsUTBnhJ5


93. Decompsition of  follows a frist order reactions. In 50 min the

concentrations of  decreases from 0.5 to 0.125 M in one such

decomposition . When the concentration of  reaches 0.05 M, the

rate of fromation of  will be

A.  mol

B. 

C.  at STP

D. 

Answer: B

Watch Video Solution

H2O2

H2O2

H2O2

O2

6.93 × 10− 2
− 1

min

6.93 × 10− 4molL− 1
− 1

min

2.66L
− 1

min

1.34 × 10− 2mol
− 1

min

94. Which of the following plots represents an exothermic reaction?

A. 

https://dl.doubtnut.com/l/_ovzcsUTBnhJ5
https://dl.doubtnut.com/l/_WUXqFA9POn6b
https://dl.doubtnut.com/l/_xfU2pErku95u


B. 

C. 

D. 

Answer: A

View Text Solution

95. The activation energy for a reaction when the temperature is raised

from 300K to 310K is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

50.6kJmol− 1

53.6kJmol− 1

56.6kJmol− 1

59.6kJmol− 1

https://dl.doubtnut.com/l/_xfU2pErku95u
https://dl.doubtnut.com/l/_GYAMjHUMHSFw


96. Which of the following statements is in accordance with the Arrhenius

equations?

A. Rate of a reaction increases with increases in temperatures

B. Rate of reaction does not change with increase in activation energy.

C. Rate constant decreases exponentially with increase in

temperature.

D. Rate of reaction increases with decreases in activation energy.

Answer: A::D

View Text Solution

97. Two reactions  have identical pre - exponential factors.

Activations enery of  exceeds that of  by 10 kJ  . If 

are rate constants for rate constants for reactions   

respectively at 300k , then In is equal to 

R2 and R2

R1 R2 mol− 1 k1 and k2

R1 and R2

( )
k2

k1
(R = 8.314Jmol− 1K − 1)

https://dl.doubtnut.com/l/_GYAMjHUMHSFw
https://dl.doubtnut.com/l/_WMgbTndIWyIc
https://dl.doubtnut.com/l/_5sUrbH8fLoUY


A. 6

B. 4

C. 8

D. 12

Answer: B

Watch Video Solution

98. At C, the rate of decomposition of a simple of gaseous

acetaldehyde initially at a pressure of  was  when 

 had reacted and  when  had reached. The order of

reaction is:

A. 2

B. 3

C. 1

D. 0

518∘

363 → rr 1 → rrs− 1

5 % 0.5 → rrs− 1 33 %

https://dl.doubtnut.com/l/_5sUrbH8fLoUY
https://dl.doubtnut.com/l/_FKAlwcL8sp47


Answer: B

View Text Solution

99. For a reaction , rate of disappearance of  is

 mol . The rate of appearance of  is:

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

2SO2 + O2 < ⇒ 2SO3 O2

2 × 10− 4 L− 1 SO3

2 × 10− 4molL− 1s− 1

4 × 10− 4molL− 1s− 1

1 × 10− 1molL− 1s− 1

6 × 10− 4molL− 1s− 1

100. The half life period of  is 5760 years. For a 200 mg of sample of 

, the time taken to change to 25 mg is

C 14

C 14

https://dl.doubtnut.com/l/_FKAlwcL8sp47
https://dl.doubtnut.com/l/_yRKixrvMyQN7
https://dl.doubtnut.com/l/_NTyDaogVkcAt


Comprehension type

A. 11520 years

B. 23040 years

C. 5760 years

D. 17280 years.

Answer: D

View Text Solution

1. The mathematical expression which describes the reaction rate in terms

of molar concentrations of the reactants as determined experimentally is

called rate law. The sum of the coe�cients of the reacting species that

are involved in the rate equation of a particular reaction is known as the

order of the reaction, The reactions may be classi�ed as �rst, second and

third order reactions depending upon the number of of reacting species

involved in the rate equation. It can be fractional in complex reations and

https://dl.doubtnut.com/l/_NTyDaogVkcAt
https://dl.doubtnut.com/l/_vVpIg6uuNoqN


even zero in certain reactions such as photochemicla reactions. The units

of the rate constant(k) can help ini predicting the nature of a particular

reaction. 

1) A substance decomposes in a solution followig �rst order kinetics. Flask

A contains 1L of 1M solution and �ask B has 100 mL of 0.6 M solutions.

After 8 hours, the concentrations of substance in �ask A becomes 0.25 M.

What will be the time taken for the concentration of the same substances

in �ask B to becomes 0.3 M?

A.  hr

B. hr

C.  hr

D. unpredictable as rate constant is not given.

Answer: C

View Text Solution

0.4

2.4

4.0

https://dl.doubtnut.com/l/_vVpIg6uuNoqN


2. The mathematical expression which describes the reaction rate in

terms of molar concentrations of the reactants as determined

experimentally is called rate law. The sum of the coe�cients of the

reacting species that are involved in the rate equation of a particular

reaction is known as the order of the reaction, The reactions may be

classi�ed as �rst, second and third order reactions depending upon the

number of of reacting species involved in the rate equation. It can be

fractional in complex reations and even zero in certain reactions such as

photochemicla reactions. The units of the rate constant(k) can help ini

predicting the nature of a particular reaction. 

The concentration of a reactant in a solution falls from 0.2 M to 0.1 M in 2

hours and to 0.05 M in horus. The order of the reaction is:

A. zero

B. two

C. one

D. half.

https://dl.doubtnut.com/l/_AR3nhfnQwV1M


Answer: C

View Text Solution

3. The mathematical expression which describes the reaction rate in

terms of molar concentrations of the reactants as determined

experimentally is called rate law. The sum of the coe�cients of the

reacting species that are involved in the rate equation of a particular

reaction is known as the order of the reaction, The reactions may be

classi�ed as �rst, second and third order reactions depending upon the

number of of reacting species involved in the rate equation. It can be

fractional in complex reations and even zero in certain reactions such as

photochemicla reactions. The units of the rate constant(k) can help ini

predicting the nature of a particular reaction. 

For a reaction 

  

Given:   

  

N2O5 → 2NO2 + O2
1

2

= k1[N2O5]
−d[N2O5]

dt

= k2[N2O5]
d[NO2]

dt

https://dl.doubtnut.com/l/_AR3nhfnQwV1M
https://dl.doubtnut.com/l/_I5Y2VmK8XPtg


  

the relation between  and  is:

A. 

B. 

C. 

D. None of these.

Answer: A

View Text Solution

= k3[N2O5]
d[O2]

dt

k1, k2 k3

2k1 = k2 = 4k3

k1 = k2 = k3

2k1 = 4k2 = k3

4. The mathematical expression which describes the reaction rate in

terms of molar concentrations of the reactants as determined

experimentally is called rate law. The sum of the coe�cients of the

reacting species that are involved in the rate equation of a particular

reaction is known as the order of the reaction, The reactions may be

classi�ed as �rst, second and third order reactions depending upon the

number of of reacting species involved in the rate equation. It can be

https://dl.doubtnut.com/l/_I5Y2VmK8XPtg
https://dl.doubtnut.com/l/_oDT6d1WerBE3


fractional in complex reations and even zero in certain reactions such as

photochemicla reactions. The units of the rate constant(k) can help ini

predicting the nature of a particular reaction. 

The rate constant is numerically the same for three reactions of �rst,

second and third order respectively. Which one is true for rates of three

reactions if concentrations of the reactant is 1M?

A. 

B. 

C. 

D. All the above.

Answer: C

View Text Solution

r1 = r2 = r3

r1 > r2 < r3

r1 < r2 < r3

5. The mathematical expression which describes the reaction rate in

terms of molar concentrations of the reactants as determined

experimentally is called rate law. The sum of the coe�cients of the

https://dl.doubtnut.com/l/_oDT6d1WerBE3
https://dl.doubtnut.com/l/_x0XOgGZ9vlAH


reacting species that are involved in the rate equation of a particular

reaction is known as the order of the reaction, The reactions may be

classi�ed as �rst, second and third order reactions depending upon the

number of of reacting species involved in the rate equation. It can be

fractional in complex reations and even zero in certain reactions such as

photochemicla reactions. The units of the rate constant(k) can help ini

predicting the nature of a particular reaction. 

The rate of a gaseous reaction is given by the expression : . If the

volume of the reaction mixture is suddenly reduced to  of its initial

volume, the reaction rate relating to original rate will be:

A. 

B. 

C. 8

D. 16

Answer: D

View Text Solution

k[A][B]

1/4th

1/10

1/8

https://dl.doubtnut.com/l/_x0XOgGZ9vlAH
https://dl.doubtnut.com/l/_1H0jkxJmk5F3


6. The mathematical expression which describes the reaction rate in

terms of molar concentrations of the reactants as determined

experimentally is called rate law. The sum of the coe�cients of the

reacting species that are involved in the rate equation of a particular

reaction is known as the order of the reaction, The reactions may be

classi�ed as �rst, second and third order reactions depending upon the

number of of reacting species involved in the rate equation. It can be

fractional in complex reations and even zero in certain reactions such as

photochemicla reactions. The units of the rate constant(k) can help ini

predicting the nature of a particular reaction. 

The rate constant of a reaction increases by

A. carrying out the reaction for a longer period.

B. increasing the temperature

C. increasing the concentration of reactants.

D. None of these.

Answer: B

i l i

https://dl.doubtnut.com/l/_1H0jkxJmk5F3


View Text Solution

7. According to the collision theory, only the e�ective collisions among

the reacting species result in the products. In order that the collisions

may be e�ective, the reacting species must have energy equal to or more

than a certain minimum energy called threshold energy . Extra

energy which has be supplied to the reactants to make collisions e�ective

is known as activation energy . This is related to reaction rate with

the help of Arrhenius equation,   

The equation also helps in calculating the activation energy for a reaction

at a speci�c temperature. In general, the rate of reaction is inversely

proportional to the activation energy required. 

The plot of log k Vs  helps to calculate

A. Energy of activation

B. Rate constant of the reaction

C. Order of reaction

D. Energy of activation as well as the frequency factor,

(E ∘ )

(Ea)

k = Ae−Ea/RT

1/T

https://dl.doubtnut.com/l/_1H0jkxJmk5F3
https://dl.doubtnut.com/l/_yrOIRZvTjGTh


Answer: D

View Text Solution

8. According to the collision theory, only the e�ective collisions among

the reacting species result in the products. In order that the collisions

may be e�ective, the reacting species must have energy equal to or more

than a certain minimum energy called threshold energy . Extra

energy which has be supplied to the reactants to make collisions e�ective

is known as activation energy . This is related to reaction rate with

the help of Arrhenius equation,   

The equation also helps in calculating the activation energy for a reaction

at a speci�c temperature. In general, the rate of reaction is inversely

proportional to the activation energy required. 

An increase in reaction rate with rise in temperature is due to

A. an increase in the number of collisons

B. an increase in the number of activated molecules.

(E ∘ )

(Ea)

k = Ae−Ea/RT

https://dl.doubtnut.com/l/_yrOIRZvTjGTh
https://dl.doubtnut.com/l/_sT2xjnvpMNO9


C. lowering the activation energy

D. shortening of mean free path.

Answer: B

View Text Solution

9. According to the collision theory, only the e�ective collisions among

the reacting species result in the products. In order that the collisions

may be e�ective, the reacting species must have energy equal to or more

than a certain minimum energy called threshold energy . Extra

energy which has be supplied to the reactants to make collisions e�ective

is known as activation energy . This is related to reaction rate with

the help of Arrhenius equation,   

The equation also helps in calculating the activation energy for a reaction

at a speci�c temperature. In general, the rate of reaction is inversely

proportional to the activation energy required. 

Which of the following expressions gives the e�ect of temperature on the

reaction rate?

(E ∘ )

(Ea)

k = Ae−Ea/RT

https://dl.doubtnut.com/l/_sT2xjnvpMNO9
https://dl.doubtnut.com/l/_aZf23EBJal9h


A. In k= In A

B. In k= In A

C. In k = 

D. k= In A

Answer: A

View Text Solution

−Ea/RT

+Ea/RT

A − Ea/RT )

+InEa/RT

10. According to the collision theory, only the e�ective collisions among

the reacting species result in the products. In order that the collisions

may be e�ective, the reacting species must have energy equal to or more

than a certain minimum energy called threshold energy . Extra

energy which has be supplied to the reactants to make collisions e�ective

is known as activation energy . This is related to reaction rate with

the help of Arrhenius equation,   

The equation also helps in calculating the activation energy for a reaction

at a speci�c temperature. In general, the rate of reaction is inversely

(E ∘ )

(Ea)

k = Ae−Ea/RT

https://dl.doubtnut.com/l/_aZf23EBJal9h
https://dl.doubtnut.com/l/_NOUQDqYt8sET


proportional to the activation energy required. 

The chemical reactions in which the reactants require high amount of

activation energy are generally.

A. slow

B. fast

C. instaneous

D. spontaneous

Answer: A

View Text Solution

11. According to the collision theory, only the e�ective collisions among

the reacting species result in the products. In order that the collisions

may be e�ective, the reacting species must have energy equal to or more

than a certain minimum energy called threshold energy . Extra

energy which has be supplied to the reactants to make collisions e�ective

is known as activation energy . This is related to reaction rate with

(E ∘ )

(Ea)

https://dl.doubtnut.com/l/_NOUQDqYt8sET
https://dl.doubtnut.com/l/_zLYBkQ1LQkeE


the help of Arrhenius equation,   

The equation also helps in calculating the activation energy for a reaction

at a speci�c temperature. In general, the rate of reaction is inversely

proportional to the activation energy required. 

Consider the reaction  kcal. The energy of

activation of backward reaction is 20 kcal . In presence of the

catalyst, the energy causes the rate of the reaction to increase by the

number of times equal to

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

k = Ae−Ea/RT

A → 2B + C, ΔH = − 15

mol− 1

e3.5

e2.5

e− 2.5

e2.303

https://dl.doubtnut.com/l/_zLYBkQ1LQkeE


12. The rate of reaction depends on the concentration of the reacting

species, i.e., reactants in rate equations or rate law, consider the gaseous

reactions: 

  

The rate laws is   

Here (x+y) is the order with respect to that reactant will be taken as zero. 

12 . If concentration of A increases four times then its rate

increases two times. The order w.r.t A will be:

A. 2

B. 1

C. 

D. Can't predicted.

Answer: C

View Text Solution

aAbB → Products

r = k[AP ][Y ]y

A → Products

1

2

https://dl.doubtnut.com/l/_g7JGy8Uuq66e


13. The rate of reaction depends on the concentration of the reacting

species, i.e., reactants in rate equations or rate law, consider the gaseous

reactions: 

  

The rate laws is   

Here (x+y) is the order with respect to that reactant will be taken as zero. 

In the reaction , if the concentration of B is kept �xed

and the concentration of A is increased 3 times, the reaction rate

increases 27 times. If the concentration of both A and B are doubled, then

the increases 8 times. The order w.r.t. A is:

A. 3

B. 2

C. 1

D. zero

Answer: A

View Text Solution

aAbB → Products

r = k[AP ][Y ]y

A + B → Products

https://dl.doubtnut.com/l/_FPuwq0zF7lkr


Stright objective types MCQs

14. In the above question, the order w.r.t. B is:

A. 3

B. 2

C. 1

D. zero

Answer: D

View Text Solution

1. For an endothermic reaction,  represents the enthalpy of the

reaction in . The minimum of activation energy will be:

A. less than 

ΔH

kJmol− 1

ΔH

https://dl.doubtnut.com/l/_FPuwq0zF7lkr
https://dl.doubtnut.com/l/_fEzq2rymXVWi
https://dl.doubtnut.com/l/_u8GVhEJehIsn


B. zero

C. more than 

D. equal to 

Answer: C

View Text Solution

ΔH

ΔH

2. The rate of reaction  Product is given by the equation 

. If  is taken in large excess, the order of the reaction would

be

A. 2

B. 1

C. 0

D. unpredictable

Answer: B

A + B →

r = k[A][B] B

https://dl.doubtnut.com/l/_u8GVhEJehIsn
https://dl.doubtnut.com/l/_yUFWpevXL2sI


Watch Video Solution

3. The rate constant for a reaction is  at C and 

 at C . What is the value of activation energy?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.5 × 10− 7 50∘

4.5 × 107s− 1 100∘

2.2 × 103Jmol− 1

2300Jmol− 1

2.2 × 104Jmol− 1

220Jmol− 1

4. Conisder the chemical reaction 

  

The rate of this reaction can be expressed in terms of time derivatives of

N2(g) + 3H2(g) → 2NH3(g)

https://dl.doubtnut.com/l/_yUFWpevXL2sI
https://dl.doubtnut.com/l/_BTxejWcrnCcz
https://dl.doubtnut.com/l/_2rQVtFxp5RRu


the concentration of , or . Identify the correct

relationship among the rate expresisons.

A. Rate =   

B. Rate =   

=

C. Rate   

D. Rate =   

Answer: A

Watch Video Solution

N2(g), H2(g) NH3(g)

−d[N2] /dt = − 1/3d[H2] /dt

= 1/2d[NH3] /dt

−d[N2] /dt = − 3d[H2] /dt

2d[NH3] /dt

= − d[N2] /dt = − 1/3d[H2] /dt

= 2d[NH3] /dt

−d[N2] /dt = − d[H2 /dt

= d[NH3] /dt

5. In a �rst order reaction, the concentration of the reactant decreases

form  to  in . The rate constant of the800mol dm − 3 50mol dm − 3 2 × 104s

https://dl.doubtnut.com/l/_2rQVtFxp5RRu
https://dl.doubtnut.com/l/_w4Wljbp8zjdz


reaction (in ) is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

s− 1

2 × 10− 4

3.45 × 10− 5

1.386 × 10− 4

2 × 10− 4

6. The reaction X  Products  

follows �rst order kinetics. In 40 minutes, the concentration of X changes

from 0.1 M to 0.025M. The rate of reaction when concentration of X is 0.01

M is:

A. 

B. 

C. 

→

1.73 × 10− 4M
− 1

min

3.47 × 10− 5M
− 1

min

3.47 × 10− 4M
− 1

min

https://dl.doubtnut.com/l/_w4Wljbp8zjdz
https://dl.doubtnut.com/l/_tfOVwiXFZ4HS


D. 

Answer: C

View Text Solution

1.73 × 10− 5M
− 1

min

7. Which of the following is incorrect about the order of reaction ?

A. It is calculated experimentally

B. It is sum of powers of concentrations in rate law expression.

C. The order of powers of concentrations in rate law expression.

D. There is not necessarily a concentration between order and

stoichometry of a reaction.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_tfOVwiXFZ4HS
https://dl.doubtnut.com/l/_PRVyBnB88Gt4


8. Under the same reaction condition, initial concentration of 1.386 mol

 of a substance becomes half in 40s and 20s through �rst order

and zero order kinetics respectively. Find out the  ratio for �rst order 

 and zero order  of the reaction.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

dm− 3

k1

k0

(k1) (k0)

0.5mol− 1dm3

1.0moldm− 3

1.5moldm− 3

2.0mol− 1dm3

9. For a �rst order reaction , the temperature  dependent rate

constant  was found to follow the equation

. The pre-exponential factor  and the

activation energy , respective, are

A → P (T )

(k)

logk = − 2000(1/T ) + 6.0 A

Ea

https://dl.doubtnut.com/l/_w4lnRAvg3FGl
https://dl.doubtnut.com/l/_mVB65LjgoYv6


A.  and 

B.  and 

C.  and 

D.  and 

Answer: D

Watch Video Solution

1.0 × 106s− 1 9.2kJmol− 1

6.0s− 2 16.6kJmol− 1

1.0 × 106s− 1 16.6kJmol− 1

1.0 × 106s− 1 38.3kJmol− 1

10. Plots showing the variation of the rate constant  with temperature

 are given below. The plot that follows the Arrhenius equation is

A. 

B. 

C. 

D. 

Answer: A

(k)

(T )

https://dl.doubtnut.com/l/_mVB65LjgoYv6
https://dl.doubtnut.com/l/_I2lAsCjXMKo8


Watch Video Solution

11. In the reaction,   

the time taken for  reaction of  is twice the time taken for 

reaction of . The concentration of  varies with reaction time as shown

in the �gure. The overall order of the reaction is 

A. 2

B. 3

C. 0

P + Q → R + S

75 % P 50 %

P Q

https://dl.doubtnut.com/l/_I2lAsCjXMKo8
https://dl.doubtnut.com/l/_6uVMLlv6QWdH


D. 1

Answer: D

Watch Video Solution

12. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid

 is  of that of a strong acid  at . The 

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(HA, 1M) 1/100th (HX, 1M), 25∘C

Ka(HA)

1 × 10− 4

1 × 10− 5

1 × 10− 6

1 × 10− 3

https://dl.doubtnut.com/l/_6uVMLlv6QWdH
https://dl.doubtnut.com/l/_7qb1nV34Jfis
https://dl.doubtnut.com/l/_67lp4tpX5cLo


13. For the elementary reaction , the rate of disappearance of 

increases by a factor of  upon doubling the concentration of . The

order of the reaction will respect to  is

A. 4

B. 3

C. 2

D. 1

Answer: B

Watch Video Solution

M → N M

8 M

M

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

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

A. the number of collisons among the reactant molecules increases

with increasing temperature.

https://dl.doubtnut.com/l/_67lp4tpX5cLo
https://dl.doubtnut.com/l/_IGUzbON5v4nE


B. the activation energy of the reactions decreases with increasing

temperature.

C. the corresponding of the reactant molecules increases with

increasing temperature.

D. the number of rectant molecules acquiring the activation energy

increases with increasing temperature.

Answer: A::D

View Text Solution

15. A catalyst:

A. increases the average kinetic energy of reacting molecules.

B. decreases the activation energy

C. alters the reaction mechanism

D. increases the frequency of collisions of reacting species.

https://dl.doubtnut.com/l/_IGUzbON5v4nE
https://dl.doubtnut.com/l/_6NINJ0VkJztZ


Answer: B::C

View Text Solution

16. For the �rst order reactions:

A. the degree of dissociation is equal to 

B. a plot of reciprocal concentration of the reactant vs tme gives a

straight line.

C. the time taken for the completion of  reaction is thrice the 

 of the reaction.

D. the pre-exponential factor in the Arrhenius equation has the

dimension of time 

Answer: A::D

View Text Solution

(1 − ekt)

75 %

1/2

(T − 1)

https://dl.doubtnut.com/l/_6NINJ0VkJztZ
https://dl.doubtnut.com/l/_PeIIdWtHkvNL
https://dl.doubtnut.com/l/_PyFoGEFl9YBp


17. The following statements is are correct,

A. A plot of log  vs  is linear.

B. A plot of log  vs time is linear for a �rst order reaction, 

C. A plot of log p vs  is linear at constant volume.

D. A plot of p vs  is linear at constant temperature.

Answer: A::B::C

View Text Solution

kp
1

T

[X] x → p

1

T

1

T

18. Which of the following statement is correct about the half life period?

A. It is proportional to initial concentration for zeroth order

B. Average life= 1.44 half life for �rst order reaction.

C. Time to complete  reaction is thrice of half life period in

second order reaction.

75 %

https://dl.doubtnut.com/l/_PyFoGEFl9YBp
https://dl.doubtnut.com/l/_qNu18aECVQ6h


D.  of reaction takes place in 100 minutes for the case when

rate constant is 

Answer: A::B::C::D

View Text Solution

99.9 %

0.0693
− 1

min

19. The rate law for the reaction 

 is given by  

Rate . The rate of the reaction will be

A. Doubled by doubling the concentration of NaOH

B. Halved by reducing the concentration of RCI by one half

C. increased by increasing the temperature of the reaction

D. una�ected by change in temperature.

Answer: B::C

Watch Video Solution

RCl + NaOH(aq) → ROH + NaCl

= k[RCl]

https://dl.doubtnut.com/l/_qNu18aECVQ6h
https://dl.doubtnut.com/l/_JEK2WhxgqjyN


20. For the reaction 

 which of the following statements is/are correct?

A. Rate of disappearance of B =  x rate of appearance of C

B. Rate of disappearance of B =  x rate of appearance of C

C. Rate of disappearance of A = rate of appearance of B

D. Rate of disapperance of A = rate of disapperance of B.

Answer: A::C::D

View Text Solution

A + B → 2C + D

1/2

1/2

21. For the �rst order reaction:

A. The concentration of reactants decreases exponentially with time

B. The half life of the reaction decreases with increasing temperature.

https://dl.doubtnut.com/l/_JEK2WhxgqjyN
https://dl.doubtnut.com/l/_wyRUendpyk8t
https://dl.doubtnut.com/l/_ectXoZraAF9O


C. The half-life of the reaction depends upon initial concentration of

the reactant

D. The reaction proceeds to  completion in eight half life periods.

Answer: A::B::D

View Text Solution

99 %

22. According to the Arrhenius equation,

A. a high activation energy usually implies a fast reaction.

B. rate constant increases with increases in temperature. This is due

to a greater number of collisions whose energy exceeds the

activation energy.

C. higher the magnitude of activation energy, strongest is the

temperature dependencies of the rate constant.

https://dl.doubtnut.com/l/_ectXoZraAF9O
https://dl.doubtnut.com/l/_wKZbkQ34hRw5


D. the pre-exponential factor is a measure of the rate at which

collisions occur, irrespective of their energy.

Answer: B::C::D

View Text Solution

23. In a bimolecular reaction, the steric factor P was experimentally

determined to be 4.5. The correct options among the following is (are):

A. The activation energy of the reaction is una�ected by the value of

the steric factor.

B. Experimentally determined value of frequency factor is higher than

that predicted by Arrhenius equation.

C. The value of frequency factor predicted by Arrhenius equation is

higher than that determined experimentally.

https://dl.doubtnut.com/l/_wKZbkQ34hRw5
https://dl.doubtnut.com/l/_rS3QVQK1ejVZ


D. Since, P=4.5, the reactions will not proceed unless an e�ective

catalyst is used.

Answer: A::B

Watch Video Solution

24. For a �rst order reaction  at constant volume

and 300 K, the total pressure at the beginning (t=0) and at time t and 

and  respectively, Initially, only A is present with concentration  and

 is the required for the partial pressure of A to reach  of its

initial value. The correct option(s) is are 

(Assume that all these gases behave as ideal gases)

A. 

B. 

C. 

D. 

A(g) → 2B(g) + C(g)

P0

Pt [A]0

t1 / 3 1/3rd

https://dl.doubtnut.com/l/_rS3QVQK1ejVZ
https://dl.doubtnut.com/l/_pUMiBDCsCfea


Assertion type question,

Answer: A::D

View Text Solution

1. Assertion: Order and molecularity of a reaction are always equal. 

Reason: Complex reactions take place in steps and slowest step

determines the reaction order.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_pUMiBDCsCfea
https://dl.doubtnut.com/l/_z5zjITRCtC1M


2. Assertion: Order of a reaction can be fractional. 

Reason: Order of a reaction cannot be written from the balanced

chemical equation.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: C

Watch Video Solution

3. Assertion: In rate law, unlike in expression for equilibrium constants,

the exponents for the concentration donot necessarily match the

stoichometric coe�cients. 

https://dl.doubtnut.com/l/_z5zjITRCtC1M
https://dl.doubtnut.com/l/_vtXuTh6NP3i9
https://dl.doubtnut.com/l/_3r7ALp7rWFQW


Reason: It is the mechanism and not the balanced chemical equation for

the overall change that governs the reaction rate.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

View Text Solution

4. Assertion (A): Hydrolyiss of ethyl acetate in the presence of acid is a

reaction of �rst order whereas in the presence of alkali, it is a reaction of

second order. 

Reason (R ): Acid acts as catalyst only whereas alkali act as one of the

reactant.

https://dl.doubtnut.com/l/_3r7ALp7rWFQW
https://dl.doubtnut.com/l/_tYGWq3qOjRCW


A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

Watch Video Solution

5. Assertion: The reaction  and 

proceed at the same rate because these are similar. 

Reason: Both reactions have same activation energy.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

2NO + O2 → 2NO2 2CO + O2 → CO2

https://dl.doubtnut.com/l/_tYGWq3qOjRCW
https://dl.doubtnut.com/l/_O4lflxp89wGZ


D. If both assertion and reason are incorrect.

Answer: D

View Text Solution

6. Assertion (A) : If the activation energy of a reaction is zero, temperature

will have no e�ect on the rate constant. Reason (R ): Lower the activation

energy, faster is the reaction.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_O4lflxp89wGZ
https://dl.doubtnut.com/l/_lvWfIcg9ZqJq


7. Assertion: Rate of constant increases with the increase in temperature. 

Reason: Number of collisions increase with the increase in temperatures.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: B

View Text Solution

8. Assertion (A) : In the reaction, , the rate of reaction

is di�erent in terms of  and .  

Reason (R ): The rate of reaction is equal to the rate of disappearance of a

reactant or rate of formation of a Product.

N2 + 3H2 → 2NH3

N2, H2 NH3

https://dl.doubtnut.com/l/_lvWfIcg9ZqJq
https://dl.doubtnut.com/l/_BmwMaV0XppEq
https://dl.doubtnut.com/l/_yzwSccUCYYSa


A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: D

Watch Video Solution

9. Assertion (A) : The rate constant of a zero order reaction has same

units as the rate of reaction. 

Reason (R ): Rate constant of a zero order reaction does not depend

upon the units of concentration.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

https://dl.doubtnut.com/l/_yzwSccUCYYSa
https://dl.doubtnut.com/l/_iPvfDqXvUlAn


C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: C

Watch Video Solution

10. Assertion (A) : The molecularity of the reaction 

 is .  

Reason (R ): The order of the reaction is .

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: B

H2 + Br2 → 2HBr 2

3/2

https://dl.doubtnut.com/l/_iPvfDqXvUlAn
https://dl.doubtnut.com/l/_f1661U6dXmnH


Watch Video Solution

11. Assertion: A solution of sucrose in water is dextro-rotatory but upon

the hydrolysis in the presence of a little hydrolysis in the presence of a

little hydrochloric acid, it becomes laevo rotatory. 

Reason: Sucrose upon hydrolysis gives unequal amounts of glucose and

fructose. As a result, change in sign of rotation is observed.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_f1661U6dXmnH
https://dl.doubtnut.com/l/_hTRTmrogrtLM


12. Assertion: According to transition state theory for the formation of an

activated complex, one of the vibrational degree of freedom is converted

into a transitional degree of freedom. 

Reason: Energy of the activated complex is higher than the energy of

reactant molecules.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

View Text Solution

13. Assertion: In rate law, the exponents for concentration donot

necessarily match the stoichiometric coe�cients. 

https://dl.doubtnut.com/l/_NNCQsaTEys0i
https://dl.doubtnut.com/l/_IgRi6bFeImla


Reason: It is the mechanism and not the balanced chemical equation for

the overall change which governs the reaction rate .

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

View Text Solution

14. Assertion: The rate of a reaction is normally accelerated by the

presence of a catalyst. 

Reason: The presence of a catalyst makes the value of  more

negative.

A. If both assertion and reason are correct explanation for assertion.

ΔG∘

https://dl.doubtnut.com/l/_IgRi6bFeImla
https://dl.doubtnut.com/l/_3246ynkNrDYC


B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: C

View Text Solution

15. Assertion (A): The rate of reaction increases generally by  to  times

for every  rise in temperature.  

Reason (R ): An increase intemperature increases the colliison frequency.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

2 3

10∘C

https://dl.doubtnut.com/l/_3246ynkNrDYC
https://dl.doubtnut.com/l/_tpQXscNBnPqZ


Answer: B

Watch Video Solution

16. Assertion (A) : The order of the reaction, 

 

is . Reason (R ): The molecularity of this reaction is .

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: B

Watch Video Solution

CH3COOC2H5 + H2O ⇔ CH3COOH + C2H5OH

2 2

https://dl.doubtnut.com/l/_tpQXscNBnPqZ
https://dl.doubtnut.com/l/_ORUuB7DPxisf


17. Assertion: Alkaline hydrolysis of ester is known as saponi�cation. 

Reason: Alkaline hydrolysis of ester is a �rst order reaction. 

Reason: Alkaline hydrolysis of ester is a �rst order reaction.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: C

View Text Solution

18. Assertion: Rate constant k is equal to Arrhenius parameter if it

involves free radical mechanism. 

Reason:  for the free radical combinations.Ea = 0

https://dl.doubtnut.com/l/_q4yQt597Espg
https://dl.doubtnut.com/l/_WkLcb8bMvamk


A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

View Text Solution

19. Assertion: Rate of reaction doubles when the concentration of the

reactant is doubled if it is a �rst order reaction. 

Reason: Rate constant also becomes double.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

https://dl.doubtnut.com/l/_WkLcb8bMvamk
https://dl.doubtnut.com/l/_B38L0n5JKcWI


D. If both assertion and reason are incorrect.

Answer: C

View Text Solution

20. Assertion: Catalyst changes Gibbs free energy of a system. 

Reason: Catalyst changes pre-exponential factor for a reaction.

A. If both assertion and reason are correct explanation for assertion.

B. If both assertion and reason are correct but reason is not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_B38L0n5JKcWI
https://dl.doubtnut.com/l/_xkvrhuOKC295


INTEGER ANSWER TYPES QUESTIONS

1. The rate equation for a certain reaction is: 

.  

What is the overall order of the reaction?

View Text Solution

r = k[Cl2][NO]2

2. The rate of reaction  is doubled when the

concentration of  is doubled and becomes eight times when the

concentration of both NO and  are doubled. Predict the order of

reaction.

View Text Solution

2NO + Cl2 → 2NOCl

Cl2

Cl2

3. For the �rst order reaction, calculate the ratio of the time taken to

complete  of the reaction to the time taken to complete  of the

reaction.

99 % 90 %

https://dl.doubtnut.com/l/_PHfMjmsRt1Lu
https://dl.doubtnut.com/l/_WkLfZz99Bmoa
https://dl.doubtnut.com/l/_dqVjFzJX1Lxp


View Text Solution

4. The concentration R in the reaction  was measured as a

function of time and the following data is obtained. 

 

The order of reaction is

View Text Solution

R → P

5. The half life period of a reaction is halved when the initial

concentration is doubled. Calculate the order of reaction.

View Text Solution

6. A substance decomposes in a solution following �rst order kinetics.

Flask A contains 1L of 1M solution and �ask B contains, 100 mL of 0.6 M

solution. After 8 hours, the concentration of substance in �ask A becomes

https://dl.doubtnut.com/l/_dqVjFzJX1Lxp
https://dl.doubtnut.com/l/_A9et8hFWjCQr
https://dl.doubtnut.com/l/_U7Myz9DEkXQF
https://dl.doubtnut.com/l/_t1qs5zeM1O89


0.25 M. What will be time taken for the concentration of the same

substance in �ask B to become 0.3 M?

View Text Solution

7. An organic compound undergoes �rst order decomposition. The time

taken for the decomposition of  and  of its initial concentration

are  and  respectively. What is the value of  (take 

View Text Solution

1/8 1/10

1/8 1/10 × 10
t1 / 8

[t1 / 10]

log10 2 = 0.3)

8. For a reaction , the initial concentration of A was reduced

from 2M to 1 M in one hour and from 1 M to 0.25 M in two hours. What is

the order of reaction?

View Text Solution

A → B + C

https://dl.doubtnut.com/l/_t1qs5zeM1O89
https://dl.doubtnut.com/l/_BWnGYG1EFFdZ
https://dl.doubtnut.com/l/_mbvhHTYULQ01


9. Calculate the order of reaction for the reaction 

  

Given that half life period  under a pressure of 50mm Hg is 3.52

and under a pressure of 100 mm Hg is 1.82

View Text Solution

2NH3(g) → N2(g) + 3H2(g)

(t1 / 2)

10. Energy of activation for a reversible reaction is 6 kcal  forward) and

heat of reaction  is  kcal. What is the energy of activation for the

backward reaction?

View Text Solution

(Ea

(ΔH) −3

11. For a reaction of second order , . The value of X is:

View Text Solution

t75 % = xt50 %

https://dl.doubtnut.com/l/_k5NoqAD3Dgws
https://dl.doubtnut.com/l/_be53ux3oLA37
https://dl.doubtnut.com/l/_e2q77DOR4Mzy


Brain storming Multiple choice questions.

12. In a dilute aqueous , the complex disaquadioxalato ferrate (II)

is oxidised by . For this reaction, the ratio of the rate of change of

. For this reaction, the ratio of the rate of change of  to the

rate of change on  is:  

View Text Solution

H2SO4

MnO
−
4

[H + ] [H + ]

[MnO
−
4 ]

1. The activation energies for the two reactions are Ea and  with 

. If the temperature of the reaction system is increased from 

to . Predict which alternative is correct.  are the rate constants at

highest temperature.

A. 

B.  and 

C. 

Ea ′

Ea > E ′
a T1

T2 (k ′ )

=
k ′

1

k + (1)

k ′
2

k2

k1 < k2 k ′
2 < k ′

1

k1 < k2

https://dl.doubtnut.com/l/_DhIqXLCd21Fc
https://dl.doubtnut.com/l/_42OvXmn8XJEE


D. 

Answer: B

View Text Solution

( ) <
k ′

1

k1

2k ′
2

k2

2. The reaction  follows the mechanism: 

I)  (fast)  

II)  (slow)  

III)  (fast)  

the rate constant for the slow step (II) is  while

the equilibrium constant for step (I) is  what is the rate of

reaction when the concentration of NO and  each is 0.5 ?

A. 

B. 

C. 

D. None of the above.

2NO + 2H2 → N2 + 2H2O

NO + NO2 < ⇒ N2O2

N2O2 + H2 → N2O + H2O

N2O + H2 → N2 + H2O

1.2 × 10− 4mol− 1L
− 1

min

1.4 × 10− 2

H2 mol− 1L

2.1 × 10− 7molL− 1
− 1

min

3.2 × 10− 6molL− 1
− 1

min

3.5 × 10− 4molL− 1
− 1

min

https://dl.doubtnut.com/l/_42OvXmn8XJEE
https://dl.doubtnut.com/l/_yiq89il7PaCn


Answer: A

View Text Solution

3. The inversion of sucrose  is a �rst order reaction and is

studied by measuring angle of rotation at di�erent time intervals. 

.  

if  and , then  invertion will be

completed when:

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

(C12H22O11)

C12H22O11 + H2O
H +

−−→ C6H12O6
glucose

+ C6H12O6
fructose

(r∞ − r0) (r∞ − rt)(a − x) 50 %

r0 = 2rt − r∞

r0 = rt − r∞

r0 = rt − 2r∞

r0 = rt + r∞

https://dl.doubtnut.com/l/_yiq89il7PaCn
https://dl.doubtnut.com/l/_qgSI3dTpzwoQ
https://dl.doubtnut.com/l/_tqjXYm8N9VJm


4. For a reaction , initial concentration of A is  M. After

100s, the concentration of A is  M. The rate constant has numerical

value 9.0. The reaction is of:

A. Zero Order

B. First order

C. Second order

D. Third order.

Answer: C

View Text Solution

A → C + D 0.010

0.01

5.  g of green algae absorbs  moles of  per hour

by photosynthesis as per the following equation: 

  

If all the carbon of  is converted into starch, then how long will it

take for algae to increase its mass by ?

2 × 10− 3 7 × 10− 4 CO2

6CO2 + 5nH2O
hr

−−−−−−→
Chlorophyll

(C6H1O5)n + 6nO2

CO2

100 %

https://dl.doubtnut.com/l/_tqjXYm8N9VJm
https://dl.doubtnut.com/l/_5GyahyYByzrA


A.  hours

B.  minutes.

C.  minutes

D.  hours.

Answer: B

View Text Solution

6.34

6.34

63.4

3.33

6. A drop of solution (volume ) contains  ions. If

the rate constant of disappearance of  ions is ,

how long would it take for  ions in the drop of disappear?

A.  s

B.  s

C.  s

D.  s

0.05mL 3 × 10− 6moleH ⊕

H ⊕ 1 × 107molL− 1s− 1

H ⊕

6 × 10− 8

6 × 10− 7

6 × 10− 9

6 × 10− 10

https://dl.doubtnut.com/l/_5GyahyYByzrA
https://dl.doubtnut.com/l/_Qtdz6zIthgqh


Answer: C

Watch Video Solution

7. In the following �rst order reactions: 

  

  

The ratio of  when only  of  reacts in a given time when 

 of  has been reacted is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A + Reagent
K1

−−→ Product

B + Reagent
K2

−−→ Product

K1 /K2 50 % B

94 % A

4.06

0.246

2.06

0.06

https://dl.doubtnut.com/l/_Qtdz6zIthgqh
https://dl.doubtnut.com/l/_gmyeUf3ZcDUb
https://dl.doubtnut.com/l/_oJI9mJ1X3qcg


8. For a non-equilibrium process  Produts the rate is �rst order

with respect to A and second order with respect to B. If 1.0 Mole each of A

and B are introduced into a one liter vessel and the intial rate is

mol , the rate when half of the reaction have been

eonsumed is:

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

A + B →

1.0 × 10− 2 L− 1s− 1

1.2 × 10− 3

1.2 × 10− 2

1.2 × 10− 4

9. The rate constant  of one of the reactions is found to be double

than that of the rate constant  of another reaction. The relationship

(k1)

(k2)

https://dl.doubtnut.com/l/_oJI9mJ1X3qcg
https://dl.doubtnut.com/l/_NPB7NLWUicw8


between the corresponding activation energies of the two reactions

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

Ea1 < Ea2

Ea1 > Ea2

Ea1 = Ea2

Ea1 = 2Ea2

10.  of 1M  and  of 2 M  were mixed to

form an ester. The change in their intial rate if each solution is mixed with

equal volume of water would be:

A. 4 times

B.  times

C. 2 times

100cm3 CH3COOH 100cm3 CH3OH

0.25

https://dl.doubtnut.com/l/_NPB7NLWUicw8
https://dl.doubtnut.com/l/_eYHumgAsN8ek


Problems for Practice

D.  times.

Answer: B

View Text Solution

0.5

1. a) Nitrogen dioxide  dissociates into nitric oxide (NO) and

oxygen  as follows:  

Write the rate of reaction in terms of (i) rate of disappearance of  ii)

rate of formation of NO and iii) rate of formation of . Equate the three

rates of reaction. 

b) If the rate of decreases of concentration of  is  mol 

, calculate the rate of increase of concentration of NO and 

View Text Solution

(NO2)

(O2)

NO2

O2

NO2 6.0 × 10− 12

L− 1s− 1 O2

https://dl.doubtnut.com/l/_eYHumgAsN8ek
https://dl.doubtnut.com/l/_1sOip8Ghb8PD


2. For a chemicla reaction A B, the change in concentration of A in 40s

is  mol/litre. What is the rate of chemical reaction?

Watch Video Solution

→

−0.04

3. For the chemical decomposition of , its initial concentration is

0.842 mol  and the concentration after two hours is .

What is the average rate of the reaction?

Watch Video Solution

SO2Cl2

L− 1 0.210molL− 1

4. The following reaction was carried out in water 

  

The initial concentration of  was  and concentration after

10 minutes was 0.46 mol . Calculate the rate of disappearance of 

and rate of appearance of .

View Text Solution

Cl2 + 2I − → 2Cl− + I2

I − 0.50molL− 1

L− 1 I −

I2

https://dl.doubtnut.com/l/_1wJYxpMo9kfr
https://dl.doubtnut.com/l/_51TELO4BfUfB
https://dl.doubtnut.com/l/_1piSocmYUNT7


5. For a chemical reaction , it was found that concentration of B

increases by 0.20 mol  in half an hour. What is the average rate of the

reaction?

View Text Solution

A → B

L− 1

6. Which of the following will react fastest (produce more products in a

given time) and which will react at the highest rate? A) 1 mol of A and 1

mol of B in a 1L vessel b) 2mol of A and mol of B in a 2L vessel c)  mol of

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

View Text Solution

0.2

7. a)Express the relationship between the rate of production of water and

the rate of disappearance of oxygen in the following reaction: 

  

b) For the chemical reaction 

2H2 + O2 → 2H2O

https://dl.doubtnut.com/l/_MacBn9OovOD4
https://dl.doubtnut.com/l/_CKw0fp8Sdm86
https://dl.doubtnut.com/l/_zjcTZfMaDfV2


  

Write the rate equation in terms of disappearance of .

View Text Solution

X2(g) + 2Y2(g) → 2XY2(g)

Y2

8. The following reaction was carreid at 300 K. 

  

The concentration of  gas is  moles after 7.5 minutes of

the start of the reaction. Calcualte the average rate of formation of 

during the reaction.

View Text Solution

2SO2(g) + O2(g) < ⇒ 2SO3(g)

SO3 5.0 × 10− 3

SO3

9. Identify the order of reaction from each of the following rate

constants? 

a)   

b)   

c)   

d) 

k = 2.3 × 10− 3Lmol− 1s− 1

k = 1.25 × 10− 2s− 1

k = 2.9440 × 106molL− 1s− 1

k = 2.8 × 10− 8atm− 1s− 1

https://dl.doubtnut.com/l/_zjcTZfMaDfV2
https://dl.doubtnut.com/l/_R82YQK3CZfap
https://dl.doubtnut.com/l/_oyxBzdmKCycl


View Text Solution

10. Find the overall order for the following reactions: 

i) A + 3B  C, rate =   

ii) , rate =   

What are the dimensions of rate constant in each case?

View Text Solution

→ k[A]1 / 2[B]3 / 2

2H2(g) + 2NO(g) → 2H2O(g) + N2(g) k[H2][NO]2

11. a) The reaction , has zero order. Write its rate equation.  

b) A reaction  has been found to be of second order w.r.t A i)

Write the rate expression for the reaction. (ii) What are the units of rate

constants?

Watch Video Solution

A + B → C

A → B

12. In the reaction, , the value of the rate constant was found to

be . What is the order of the reaction? How will

A → B

1.0 × 10− 2mol− 1Ls− 1

https://dl.doubtnut.com/l/_oyxBzdmKCycl
https://dl.doubtnut.com/l/_ktgJUiCdhhQa
https://dl.doubtnut.com/l/_PoNXuYHq5kZL
https://dl.doubtnut.com/l/_BuHeIkNtTNaC


the catalyst a�ect of the value of the rate constant?

Watch Video Solution

13. The rate constant of a reaction is . What is the order of

the reaction?

Watch Video Solution

3 × 102hr− 1

14. The rate constant for a chemical reaction has unit litre .

Find the order of the reaction.

Watch Video Solution

mol− 1 sec− 1

15. The speci�c reaction rate of a reaction is .

What is the order of the reaction?

View Text Solution

6.2 × 10− 3molL− 1s− 1

https://dl.doubtnut.com/l/_BuHeIkNtTNaC
https://dl.doubtnut.com/l/_eBXDaDP8rv4o
https://dl.doubtnut.com/l/_wPOf1T9XpwyO
https://dl.doubtnut.com/l/_sn0M8eUTjubI
https://dl.doubtnut.com/l/_c9Fa9BUWGEPa


16. The reaction,  obeys rate equation, Rate =

What would be the order of the reaction?

View Text Solution

A + 2B → C + D k[A]x[B]y

17. The rate of formation of a dimer in a second order dimerization

reaction is  at  monomer

concentration. Calculate the rate constant.

Watch Video Solution

9.5 × 10− 5molL− 1s− 1 0.01molL− 1

18. The form of rate law for a reaction is expressed as, rate = k   

Find out the order of the reaction with respect to , with respect to NO

and also the overall order of the reaction.

Watch Video Solution

[Cl2][NO]2

Cl2

https://dl.doubtnut.com/l/_c9Fa9BUWGEPa
https://dl.doubtnut.com/l/_NDQXbVP0KdR6
https://dl.doubtnut.com/l/_1bFkPmBSevHe


19. Consider the following reaction ,

  

The rate law for the reaction is �rst order with respect to  and second

order with respect to NO.Write the rate law for the reaction.

View Text Solution

2NO(g) + 2H2(g) → N2(g) + 2H2O(g)

H2

20. Ther rate of decomposition of a substance A becomes eight times

when its concentration is doubled. What is the order of reaction?

View Text Solution

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

reaction: 

  

 

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

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

2A + B → C + D

https://dl.doubtnut.com/l/_gkb4sFlFRi3w
https://dl.doubtnut.com/l/_mSzpZbuMYlnx
https://dl.doubtnut.com/l/_8Sm2UaindVSq


View Text Solution

22. Fill in the blanks in the following table which treats a reaction of a

compound A with a compound B, that is the �rst order with respect to A

and zero order with respect to B. 

View Text Solution

23. The initial rate of reaction , was measured for several

concentration of A and B. The decomposition made are recorded in the

following table. 

 

Using the data in the above table, determine a) the rate law for the

reason b) the magnitude of the rate constant.

View Text Solution

A + B → C

https://dl.doubtnut.com/l/_8Sm2UaindVSq
https://dl.doubtnut.com/l/_1HvaWOON50vC
https://dl.doubtnut.com/l/_lgeyyNG1HGtO
https://dl.doubtnut.com/l/_NtAGJKO4ilND


24. Consider the reaction   

Following results was obtained in experiments designed to study the rate

of reaction" 

 

a) Write the rate law for the reaction 

b) Calculate the value of rate constant for the reactio. 

c) Which of the following possible reaction mechanisms is consistent with

the rate law found in (a) ? 

I.  (slow)  

 (fast)  

IIgt  (slow)  

 (fast)  

 (fast)

View Text Solution

2A + B → C + D

A + B → C + E

A + E → D

B → C + E

A + E → F

A + F → D

25. If the half life of a �rst order reaction in A is 2 min, how long will it

take A to reach a) 25 percent of its initial concentration b) 10 percent of

its initial concentration?

https://dl.doubtnut.com/l/_NtAGJKO4ilND
https://dl.doubtnut.com/l/_VOckRrjYIct6


Watch Video Solution

26. For the �rst order reaction, the rate constant is .

What will be the time required for the initial concentration  mol of the

reactant to be be reduced to 0.75 mol?

Watch Video Solution

4.62 × 10− 2s− 1

1.5

27. A �rst order reaction is found to have a rate constant,

. Find the half life of the reaction.

Watch Video Solution

k = 7.39 × 10− 5s− 1

28. For a �rst order reaction, it takes 5 minutes for the initial

concentration of 0.6 mol  to become  mol . How long in all will

it take for the initial concentration to become 0.3 mol ?

Watch Video Solution

L− 1 0.4 L− 1

L− 1

https://dl.doubtnut.com/l/_VOckRrjYIct6
https://dl.doubtnut.com/l/_Z6pSWB9Y6WfD
https://dl.doubtnut.com/l/_FUpGCA8E3NCY
https://dl.doubtnut.com/l/_dC9V4g7a5X1P


29. A �rst order reaction is  complete in 5 minutes. Calculate the

time taken for the reaction to go to  complete.

Watch Video Solution

20 %

60 %

30. A �rst order reaction is  complete in 10 minutes. Calculate the

time taken for the reaction to go to  completion.

Watch Video Solution

20 %

80 %

31. A �rst order reaction in  complete is 60 minutes. Find the half life

of this reaction.

Watch Video Solution

75 %

32. The thermal decomposition of a compound is of �rst order. If  of

a sample of the compound is decomposed in 120 minutes, how long it

50 %

https://dl.doubtnut.com/l/_dC9V4g7a5X1P
https://dl.doubtnut.com/l/_pCUZuapfXWQF
https://dl.doubtnut.com/l/_FK8RgI0aVoZx
https://dl.doubtnut.com/l/_kJq8KnbjxG5x
https://dl.doubtnut.com/l/_cFc2IPlW8P49


take for  of the compounds to decompose.

Watch Video Solution

90 %

33. Time required to decompose  to half of its intial amount is 

 If the decomposition is a �rst order reaction, calculate the rate

constant of the reaction.

Watch Video Solution

SO2Cl2

60min.

34. A �rst order reaction has a speci�c reaction rate of . How

much time will it take for  of the reactant to reduce to . (Given 

).

Watch Video Solution

10− 3s− 1

10g 2.5g

log 4 = 0.6021

35. In a reaction, 5g of ethyl acetate is hydrolysed per litre in presence of

dil . HCl in 300 minutes. If the reactant to be reduced to 2.5g?

https://dl.doubtnut.com/l/_cFc2IPlW8P49
https://dl.doubtnut.com/l/_yRHCXdRc7sWs
https://dl.doubtnut.com/l/_bkzgZYq7GSgE
https://dl.doubtnut.com/l/_2j98EtqhVMM9


View Text Solution

36. The decomposition of  is a �rst order reaction. Calculate the half

life time and rate constant for the decomposition from the fact that the

fraction decomposed in 50 minutes is 0.75

Watch Video Solution

H2O2

37. Calculate the half life period of a reaction of �rst order whose speci�c

rate constant is 

Watch Video Solution

200s− 1

38. A �rst order reaction has speci�c rate constant of . How

much time will it take for 10g to reduce to half the quantity (i.e. 5g) ?

Watch Video Solution

10− 3s− 1

https://dl.doubtnut.com/l/_2j98EtqhVMM9
https://dl.doubtnut.com/l/_fwdssGqqJ8PL
https://dl.doubtnut.com/l/_4U18gwC1XnhN
https://dl.doubtnut.com/l/_3oOpckkHlXWc
https://dl.doubtnut.com/l/_7YnBr8qkcsxD


39. a) What will be the initial rate of reaction if rate constant is 

at concentration of 0.2 mol ? How much of the reactant will be

converted into product in 200 minutes? Assume reaction to be of �rst

order. 

b) The half life of 1st order reaction  is 600s. What percentage of

A remains after 30 minutes?

Watch Video Solution

10− 3s− 1

L− 1

A → B

40. 60 percent of �rst order reaction was complete in 60 minutes. When

was it half completed?

Watch Video Solution

41. In a particular reduction process, the concentration of a solution that

is initially 0.24 M is reduced to 0.12 M in 10 hours and 0.06 M in 20 hours.

What is the rate constant for the reaction?

Watch Video Solution

https://dl.doubtnut.com/l/_7YnBr8qkcsxD
https://dl.doubtnut.com/l/_MCZ8nr0eIVfR
https://dl.doubtnut.com/l/_GoHeqEcREnH2


42. A �rst order reaction is  compelte in 20 minutes. How long it

take to be  complete?

Watch Video Solution

15 %

60 %

43. The rate constant of the �rst order, decomposition of  at  is 

. If the initial concentration of  is 

mol , How long will it take for the concentration to drop to 

 mol ?

Watch Video Solution

N2O5 25∘

3.00 × 10− 3
− 1

min N2O2 2.00 × 10− 3

L− 1

5.00 × 10− 4 L− 1

44. A �rst order reaction is  complete in 10 minutes. Calculate the

time taken by the reaction for  completion?

Watch Video Solution

20 %

75 %

https://dl.doubtnut.com/l/_GoHeqEcREnH2
https://dl.doubtnut.com/l/_pQtxGmez9IwN
https://dl.doubtnut.com/l/_hiSypJFvq1Ns
https://dl.doubtnut.com/l/_s3Gw0DUMhr3x
https://dl.doubtnut.com/l/_e9aOEPRjF8B5


45. A �rst order reaction is  complete in 60 min. Find the half life

period of the reaction?

Watch Video Solution

75 %

46. A �rst order reaction takes 40 minutes for  decomposition of

rectants. Calculate its half life period.

Watch Video Solution

30 %

47. Rate constant k for a �rst order reaction has been found to be

. Calculate three forth half life period.

Watch Video Solution

2.54 × 10− 3 sec− 1

48. The following data were obtained during the �rst order

decomposition of  at a constant volume:  

  

SO2Cl2

SO2Cl2(g) → SO2(g) + Cl2(g)

https://dl.doubtnut.com/l/_e9aOEPRjF8B5
https://dl.doubtnut.com/l/_98VzhpA7viFG
https://dl.doubtnut.com/l/_t8nORp235bxa
https://dl.doubtnut.com/l/_Lo6jLgXK9PvJ


 

Calculate the rate constant.

View Text Solution

49. The half period for the decomposition of a compound is 20 minutes. If

the initial concentration is made twice, the half life period becomes 10

minutes. Calculate the order of reaction.

Watch Video Solution

50. Show that the time taken to complete  of the reaction for �rst

order reaction is twice that of the half life period .

Watch Video Solution

3/4th

(tA / 2)

51. The rate constant for a �rst order reaction is . How much time

would it take to reduce 1g of the reactant to  g

60s− 1

0.0625

https://dl.doubtnut.com/l/_Lo6jLgXK9PvJ
https://dl.doubtnut.com/l/_1Rk6tED2e7z9
https://dl.doubtnut.com/l/_q4Mzk1NwVwgA
https://dl.doubtnut.com/l/_CugYzeno6DDL


Watch Video Solution

52. The following values for the �rst order rate constant were obtained

for a certain reaction. 

 

Calculate the activation energy, .

View Text Solution

R = 8.31JK − 1mol− 1

53. The rate of reaction triples when temperature changes form  to 

. Calculate the energy of activation for the reaction 

.

Watch Video Solution

20∘C

50∘C

(R = 8.314JK − 1mol− 1)

54. The rate of a reaction doubles when its temperature changes form

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

(R = 8.314JK − 1mol− 1 and log 2 = 0.301)

https://dl.doubtnut.com/l/_CugYzeno6DDL
https://dl.doubtnut.com/l/_2yPnrJhv9ks5
https://dl.doubtnut.com/l/_UQCWPEBDe5bB
https://dl.doubtnut.com/l/_Arj6uZDstXNJ


Watch Video Solution

55. If the rate constant of a reaction is 3.0 mol  at 700 K and 30

mol  at 800 K, what is the energy of activation for this reaction? 

Watch Video Solution

L− 1s− 1

L− 1s− 1

R = 8.314JK − 1mol− 1

56. The rate of a particular reaction quadruples when the temperature

changes from 293 K to 313 K. Calculate the energy of activation for such a

reaction.

Watch Video Solution

57. The activation energy of a reaction is  and the value of

rate constant at 313 K is . Calculate the frequency factor A.

Watch Video Solution

94.14kJmol− 1

1.8 × 10− 5s− 1

https://dl.doubtnut.com/l/_Arj6uZDstXNJ
https://dl.doubtnut.com/l/_skCXz2f3KH01
https://dl.doubtnut.com/l/_tu6xDqSWTKBK
https://dl.doubtnut.com/l/_s7pHSRFqr1Gz


Additional Numerical Problems For Practice

58. The rate constant 'k'. For a reaction varies with temperature 'T'

according to the question.   

Where  is the activation energy. When a graph is plotted for 

, a straight line with a slope of  K is obtained. Calcualte 

 for this reaction.

Watch Video Solution

logk = logA − ( )
Ea

2.303R

1

T

Ea

logkvs1/T −4250

Ea

59. The rate constant for the order reaction increases from  to 

 when the temperature changes from 300K to 350 K. Calculate

energy of activation for this reaction.

Watch Video Solution

4 × 10− 2

24 × 10− 2

https://dl.doubtnut.com/l/_s7pHSRFqr1Gz
https://dl.doubtnut.com/l/_J1OvgtOlD5kU
https://dl.doubtnut.com/l/_hJApEaSjAwAO


1. The following initial rate data were obtained at 300K for the reactions: 

  

 

Deducethe rate law.

View Text Solution

2A + B → C + D

2. At elevated temperature, HI decomposes according to the chemical

equations: 

  

 

a)Determine (i) the order of reaction and (iii) Write the rate expression. 

b) Calculate the rate constant and give its units.

View Text Solution

2HI(g) → H2(g) + I2(g)

3. The rate lalw for the reaction  is  

  

A + B → C

(rate) = k[A]2[B]

https://dl.doubtnut.com/l/_zvd5lkrIlcs0
https://dl.doubtnut.com/l/_VgI7sm2EvYTZ
https://dl.doubtnut.com/l/_sfiBMd2ib1Ez


What would bethe reation if concentration of both [A] and [B] are made

double?

Watch Video Solution

4. The following results were obtained in the decomposition of  in

carbon tetrachloride at C.  

 

Where x denotes volume of oxygen evolved. Show that the reaction is of

�rst order. How long will it take half of original material to decomposes?

View Text Solution

N2O5

40∘

5. What percentage of the initial concentration will react in 5 hours in a

�rst order reaction whose rate constants is .

Watch Video Solution

5.78 × 10− 5s− 1 ?

https://dl.doubtnut.com/l/_sfiBMd2ib1Ez
https://dl.doubtnut.com/l/_7Z7WFa3GkNsI
https://dl.doubtnut.com/l/_y7MRRBgZ1hoY


6. The �rst order rate constant for the decompoistion of  by the

reaction. 

  

at . Its energy of activation is .

Calculate the rate constant at 

Watch Video Solution

C2H5I

C2H5I(g) → C2H4(g) + HI(g)

600Kis1.60 × 10− 5s− 1 209kJmol− 1

700K

7. At 300K, a certain reaction is  complete in 20 minutes. At 350K,

the same reaction is  complete in 5 minutes. Calcualte the activation

energy for the reaction.

Watch Video Solution

50 %

50 %

8. If the half life period of a �rst order reaction is  minutes, how

long will it take for th of the reactant to be left behind?

Watch Video Solution

2.31 × 103

1/5

https://dl.doubtnut.com/l/_Fnwi5kVTUSXw
https://dl.doubtnut.com/l/_M5qBopgAbPbO
https://dl.doubtnut.com/l/_mlIEeDlT2Wba


9. A reaction is  complete in 2 hours and  complete in 4 hours.

What is the order of reaction?

Watch Video Solution

50 % 75 %

10. The half life period of a �rst order reaction is 60 min. What percentage

will be left after 240 min.

Watch Video Solution

11. A �rst order reaction has  at C. If the reaction

is allowed to run for 10 hours, what percentage of initial concentration

would have changed in products?

Watch Video Solution

k = 1.5 × 10− 6s− 1 200∘

https://dl.doubtnut.com/l/_D82fkudnxIgP
https://dl.doubtnut.com/l/_l6UdP5KtzAkb
https://dl.doubtnut.com/l/_ILhPMWFJ6Kq3


12. The thermal decomposition of a compound is of �rst order. If  of

a sample of the compound is decomposed in 120 minutes, how long it

take for  of the compounds to decompose.

Watch Video Solution

50 %

90 %

13. A �rst order reaction is  completed in 50 minutes. What is the

time required for  of the reaction to complete?

Watch Video Solution

40 %

90 %

14. Calcualte the time required for the initial concentration of

 to get reduced to . Given speci�c rate

constant(k) = 

Watch Video Solution

2.0mol/dm3 1.2mol/dm3

0.009
− 1

min

https://dl.doubtnut.com/l/_LzkoB6ztzKs5
https://dl.doubtnut.com/l/_gfZ0O6dmXExu
https://dl.doubtnut.com/l/_dHiLhl1zwOgQ


15. Half life period for a reaction  Products at 298 K is 3.33 hours.

Calcualte the rate constant for the reaction. If the reaction is started

from one mole of A, what amount of A would remain unreacted at the

end of 9 hours?

Watch Video Solution

A →

16. A substance having a half-life period of 30 min decomposes according

to �rt order rate law. 

a) What fraction of this will be decomposed and what will remian behind

after 1.5 hr? 

b) How long will it take to be  decomposed, If the molar

concentration is just doubled?

Watch Video Solution

60 %

https://dl.doubtnut.com/l/_1Z394KiesZYc
https://dl.doubtnut.com/l/_IxGKo29D13JF

