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CHEMISTRY

BOOKS - PRADEEP CHEMISTRY (HINGLISH)

CHEMICAL KINETICS

PROBLEM

1. Ammonia and oxygen react at high temperature as:

4NHj(g) +50,(g) — 4NO(g) + 6H,0(g)

In an experiment, the rate of formation of NO is 3.6 x 10 3Ms !
Calculate (a) the rate of disappearance of ammonia and (b) the rate of

formation of water.

° Watch Video Solution
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2. The reaction, 2N,0,(g) < 4NOs(g) + Oz(g) was studied in a closed
vessel It was found that the concentration of NO, increases by
2.0 x 10 ?mol L~ in five seconds. Calculate

(i) the rate of reaction (ii) the rate of change of concentration of N,Os.

o Watch Video Solution

3. For an elementary, 24 + B — 3C, the rate of appearance of C at time
't is 1-3 x 10 *mol L~ 's~!. Calculate at this time (i) rate of the

reaction (ii) rate of disappearance of A.

o Watch Video Solution

4. For the decomposition of dinitrogen pentoxide at 200° C,

NoOs(g) — NMaOs(g) + 50a(g).

if the intial pressure is 14 mm and after 25 minutes of the reaction, total
pressure of the gassous mixture is 133 mm, calculate the average rate of

-1
reaction in (a) atm min  (b) mol L ‘s .


https://dl.doubtnut.com/l/_fszVGa05gPdw
https://dl.doubtnut.com/l/_jBJEtfOxt4Gl
https://dl.doubtnut.com/l/_SoJJOCdzNxbY

o Watch Video Solution

5. From the concentrations of CyHyC'l (butyl chloride) at different times
given below, calculate the average rate of the reaction:
C4HgCl + HQO — C4H90H + HCI

during different intervals of time.

t/s 0 90 100 150 200 300 400
[C’4H9C’l]/m01_1 0.100 0.0905 0.0820 0.0741 0.0671 0.0549 0.0439

o Watch Video Solution

6. The decompoistion of NyOs in CCI, solution at 318 K has been
studied by monitoring the concentration of NyOs in the solution. Initially,
the concentration of N,O is 2.33M and after 184 min , it is reduced to
2.08 M. The reaction takes place according to the equation:

2N505 — ANO; + O,

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

seconds. What is the rate of Production of NO, during this period?

| ° Wiak A \NtAAaA CAlLiikiAan
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7. For a homogeneous decomposition of NyO5 into NOy and O,

— 2 A[N;05)
2N;05(g9) — ANOs(g) + O2(g), rate = — A7 k[ Ny Os]

Find out the order with respect to N,Os.

° Watch Video Solution

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

(a)Rate = k[A]'/?[B]*/?  (b) Rate = k[A]*/2[B]

° Watch Video Solution

9. The rate law for a reaction is found to be : Rate
_ -117- +12
= k[NO, |[T7][H"]
How would the rate of reaction change when (i) Concentration of H " is

doubled
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(ii) Concentration of I ™ is halved (iii) Concentration of each of NO, , I~

and H ™" are tripled?

° Watch Video Solution

10. The rate of a gaseous reaction is halved when the volume of the vessel

is doubled. What is the order of reaction ?

° Watch Video Solution

11. For the reaction,2NH3 — N, + 3H,

.. —d[NHj]
f ———— = ka[NH),

ANy gy, A
dt

— ks[NHs)

then the relation between k1, k2 and k3 is

o Watch Video Solution



https://dl.doubtnut.com/l/_pBB6D8ZXNnZY
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12. Identify the reaction order from each of the following rate constant :
(i)
k=2-3x10"° litre mol 'sec™! (i))k =3-1x 10 *sec™!

(i) k = 9 -3 x 10 *mol litre ' sec ™!

o Watch Video Solution

13. During the decomposition of a gas on the surface of a solid catalyst,

the pressure of the gas at different times was observed to be as follows :

t/s 0 100 200 300
p/Pa 5-00 x 10° 4-20 x 10° 3-40 x 10° 260 x 1

Calculate order, rate constant and half-life period of this reaction.

o Watch Video Solution

14. The rate of decomposition of NHj; on platinum surface,

P
2NH3(9)—t>Nz(g)+3Hz(g) is  rate — %k  order  with


https://dl.doubtnut.com/l/_GFMTD2NPJIlx
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k=25x10"* molL™' s~ what are the rates of production of

Nz and H2?

° Watch Video Solution

15. The rate constant for a reaction of zero order in A is
0.0030molL ~'s 1. How long will take for the initial concentration to fall

from 0.10 M to 0.075 M?

° Watch Video Solution

16. The rate constant for a first order reaction is 60s . How much time
will it take to reduce the initial concentrationof the reactant to its

1/16th value ?

° Watch Video Solution
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17. The half-life period of a first order reaction is 60 minutes. What

percentage will be left after 240 minutes ?

o Watch Video Solution

18. The experimental data for the decomposition of

Ny;O5[2N;,05 — 4NO, + O,] in gas phase at 318 K are given below :

t / S 0 400 800 1200 1600 2
10* x [NyOs] /molL=* 1-63 1-36 1-14 0-93 0-78 O
(i) Plot [N;Os5] against time. (ii) Find the half-lif
(iii) Draw a graph between log|N,O5] andt. (iv) What is rate las

(v) Calculate the rate constant. (vi) Calculate the half-life period from k

and compare it with (ii).

o View Text Solution

19. The rate of formation of a dimer in a second order dimerization
reaction is 9.5 x 10 °molL " 's™ ! at 0.0lmolL~' monomer

concentration. Calculate the rate constant.

| o |
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I & Watch Video Solution ]

20. The following rate data were obtained at 303K for the following
reaction :

2A+B - C+ D

Experiment [A] /mol L1 [B] /mol L1 Initial rate of fo
I 0-1 0-1 6-0x10°3
IT 0-3 0-2 7-2x 1072
IIT 0-3 0-4 2.88 x 10!
v 0-4 0-1 2.4 x 102

What is the rate law ? What is the order with respect to each reactant
and the overall order ? Also calculate the rate constant and write its

units.

o Watch Video Solution

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

measured for different initial concentration of A and B as given below:
A/M 0.20 0.20 0.40

B/M 0.30 0.10 0.05

ro/Ms=1 5.07x107°  5.07x10°° 7.6 x10°°

f 1
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| o Watch Video Solution

22. The rate of a reaction starting with initial concentration of 2 x 103
and 1 x 107 3M are equal to 2.40 x 1074 and 0.60 x 10_4Ms_1,
respectively. Calculate the order of reaction wrt. reactant and also the

rate constant.

o Watch Video Solution

23. The half-life periof of a substance is 50 min at a certain initial
concentration. When the concentration is reduced to one-half of its initial
concentration, the half-life periof is found to be 25 min . Calculate the

order of reaction.

o Watch Video Solution

24. Predict the order of the reaction in the given plots :


https://dl.doubtnut.com/l/_AjYn1d9Pftoo
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o View Text Solution

25. form the following data for the decompoistion of NyO5 in carbon
tertrachloride solution at 321K, show that the reaction is of the first

order and calculate the rate constant.

Time (in min) 10 15 20 25\ >
evolved .

Volume of O, (mL) | 6.30 | 895 |11.40 | 13.50 | 3475

° Watch Video Solution

26. The decomposition of NyOj in Cly solution follows the first order rate

law. The concentrations of NyO5 measured at different intervals are given

below :
Time in seconds (t) 0 80 160 410 600 113
[N2Os5]mol /L 5.5 5.0 4.8 4.0 3.4 2.4

Calculate the rate constant at t = 410 s and t = 1130 s. What do these

results show ?

° Watch Video Solution
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27. From the following data, show that the decomposition of hydrogen

peroxide is a reaction of the first order :

t 0 10 20
T 46.1 29.8 19.3

where t is the time in minutes and x is the volume of standard K MnQO,

solution in cm? required for titrating the same volume of the reaction

mixture.

o Watch Video Solution

28. 1.0 ml of ethyl acetate was added to 25 ml of N/2 HCl. 2 ml of the
mixture were withdrawn from time to time during the progress of the
hydrolysis of the ester and titrated against standard NaOH solution. The

amount to NaOH required for titration at various intervals is given below

Time (min) : 0 20 75 119
NaOH used (ml) : 20.24 21.73 25.20 27.60

The value at co time was obtained by completing the hydrolysis on

Y
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boiling. Show that it is a reaction of the first order and find the average

value of the velocity constant.

o Watch Video Solution

29. The hydrolyiss of methyl acetate in aqueous solution is has been
studied by titrating the liberated acetic acid against NaOH. The

concentration of ester at different times is given below:

t (min) 0 30 60 90
C(MolL~') 0.8500 0.8004 0.7538 0.7096

Show that it follows a pseudo first order reaction, as the concentration of
water remains nearly constant (55molL_1) during the course of the
reaction . What is the value of £’ in the equation ?

Rate =k’ [CH3COOCH3] [H20]

o Watch Video Solution

30. The inverison of cane sugar was studied is HCI at 298K. The

following polarimetric readings were obtained at different intervals of


https://dl.doubtnut.com/l/_1hRHEA11Ae0i
https://dl.doubtnut.com/l/_ndWkmbhPODAR
https://dl.doubtnut.com/l/_q2Yk1j7LNf4l

time:

| Time (min) 0 718 | 18.00 | 27.05 | o~ |

|

Reading +24.09 | +21.41 | +17.74 | +15.00 |-10.74
(degree)

Show that the inverison of cane sugar is a unimolecular reaction.

° Watch Video Solution

31. At 373 K, the half-life period for the thermal decomposition of N2Os is
4.6 sec and is independent of the initial pressure of N2Os. Calculate the

specific rate constant at this temperature.

° Watch Video Solution

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

kE = 5.5 x 10 s~ 1. Find the half-ife of the reaction.

° Watch Video Solution
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33. A first order reaction is 40 % complete in 50 minutes. Calculate the
value of the rate constant. In what time will the reaction be 80 %

complete?

° Watch Video Solution

34. Show that in case of a first order reaction, the time required for
99.9 % of the reaction to take place is about 10 times that the required

for half the reaction.

° Watch Video Solution

k
35. The reaction SO2Cls N SO, + Cly is a first order reaction with
ki = 2.2 x 10" °s~! at 575K. What percentage of SO2Cly will get

decomposed in 90 min when the reaction is carried out at 575 K.

o Watch Video Solution
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36. The initial concentration of N;Os in the first order reaction
N,O5 — 2NO, +1/20, was 1.24 x 10 >molL™! at 318 K. The
concentration of N,Os after 60 minutes was 0.20 x 10 2mol L™ 1.

Calculate the rate constant of the reaction at 318 K.

o Watch Video Solution

1 How

37. A first order reaction has a specific reaction rate of 10 ™% sec
much time will it take for 10 g of the reactant to reduce to 2.5 g ? Given

log2 = 0.301, log4 = 0.6021, log6 = 0.778.

o Watch Video Solution

38.The decomposition of NyO5(g), i. e. , NoO5(g) — 4NO5(g) + O2(9)
is a first order reaction with a rate constant of 5 x 10 %sec™! at 45°C.
If intial concentration of NoOjy is 0.25 M, calculate its concentration after

2 min. Also calculate half life for the decomposition of N5O5(g).

I o Watch Video Solution l
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39. The rate constant for an isomerisation reaction A — B is

-1
4.5 x 102 min . If the initial concentration of A is 1M, Calculate the rate

of the reaction after 1 hour.

o Watch Video Solution

40. The following data were obtained the first order thermal
decomposition of N,05(9) at constant volume

2N,05(g) — 2N304(g) + O2(g)

S. No. Time/s Total pressure (atm)
1 0 0.5
2 100 0.512

Calculate the rate constant.

o Watch Video Solution

41. AT 373 K, a gaseous reaction A — 2B + Cis found to be of first order.

Starting with pure A, the total pressure at the end of 10 min. was 176 mm
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and after a long time when A was completely dissociated, it was 270 mm.

The pressure of A at the end of 10 minutes was :

o Watch Video Solution

42.The decomposition of Cly07 at 400 K in the gas phase to Cl,
and O, is a first order reaction.

(i) After 50 seconds at 400 K, the pressure of Cl,Oy falls

from 0.062 to 0.044 atm. Calculate the rate constant.

(ii) Calculate the pressure of Cl,O; after 100 sec of

decomposition at this temperature.

o Watch Video Solution

43. The rate of a first order reaction is 0.04 mol litre 's~! after 10
minutes and 0.03 mol litre 's ! after 20 minutes. Find the half life

period of the reaction.

o Watch Video Solution
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44, One-fourth of a first order reaction is completed in 32 minutes. What

is the half-life period of this reaction?

° Watch Video Solution

45. After 24 hours, only 0.125 g out of the initial quantity of 1 g of a

radioactive isotope remains behind. What is its half-life period ?

° Watch Video Solution

46. Half-life period of a radioactive element is 100 seconds. Calculate the
disintegration constant and average life. How much time will it take to

lose its activity by 90 % ?

° Watch Video Solution
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47. The rate constant of a reaction is
1.2 x 10 %sec”! at 30°C and 2.1 x 10 ®sec”! at40°C.

Calculate the energy of activation of the reaction.

° Watch Video Solution

48. The rate of a particular reaction doubles when temperature changes

from 27° Cto 37° C. Calculate the energy of activation of such a reaction.

° Watch Video Solution

49. The activation energy of a reaction is 94.14 KJ/mol and the value of
rate constant at 40°C is 1.8 x 10 'sec™!. Calculate the frequency

factor A.

° Watch Video Solution
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50. The first order rate constant for the decompoistion of CyH5I by the
reaction.

CyH;51(g) — CoHy(g) + HI(g)

at 600K7is1.60 x 10 °s~ 1. Its energy of activation is 209kJmol '.

Calculate the rate constant at 700K

o Watch Video Solution

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

equation
E, 1

2303 T

where E, is the energy of activation for the reaction. When a graph is

logk = constant —

plotted for log k versus 1/T, a straight line with a slope -6670 K is
obtained. Calculate the energy of activation for this reaction. State the

units (R _ 8.314 JK—lmol—l)

o Watch Video Solution
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52.The rate constant of a reaction of a reaction increases by 5 %
when the temperature of the reaction is increased

from 300 to 301 K where equilibrium constant increases

only by 2 % . Calculate the activation energy for the

forward as well as backward reaction.

o Watch Video Solution

53. At 27° C in the presence of a catalyst, the activation
?energy of a reaction is lowered by 2 kcal. Calculate

by how much the rate of reaction will increase ?

o Watch Video Solution

54. A hydrogenation reaction is carried out at 500 K. If the same reaction
is carried out in the presence of a catalyst at the same rate, the
temperature required is 400 K. Calculate the activation energy of the

reaction if the catalyst lowers the activation energy by 20 kj mol ~* .


https://dl.doubtnut.com/l/_c6TQEPfgxLpH
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° Watch Video Solution

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

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

° Watch Video Solution

PROBLEMS FOR PRACTICE

1. For the reaction 2 X — X,, the rate reaction becomes 27 times when

the concentration of X is increased three times. What is the order of the

reaction ?

° Watch Video Solution

2. A reaction is of first order in reactant A and of second order in reactant

B. How is the rate of this reaction affected when (i) the concentration of B


https://dl.doubtnut.com/l/_DFj2QNJF2f3V
https://dl.doubtnut.com/l/_0eOGUq9ahtO7
https://dl.doubtnut.com/l/_glaKGfsWc1cE
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alone is increased to three times (ii) the concentrations of A as well as B

are doubled?

° Watch Video Solution

3. Show by uisng rate laws how much the rate of reaction
2NO(g) + O5(g) — 2NO(g) will change if the volume of the reaction

vessel is diminished to 1/3 of its initial volume.

° Watch Video Solution

4. The rate constant of a reaction is 3 x 10?°hr ~!. What is the order of

the reaction?

° Watch Video Solution

5.1n the reaction A — B, the value of the rate constant was found to be

1.0 x 10" 2mol 'L s~ !.What is the order of the reaction ? How will the
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catalyst affect the value of the rate constant ?

° Watch Video Solution

6. The rate of reaction A+ B — Products is given by Rate

— k[A]'/?[B]%. What are the units of the rate constant ?

° Watch Video Solution

7. A reaction is of second order with respect to a reactant. How is the rate
of reaction affected if the concentration of the reactant is reduced to half

? What is the unit of rate constant of such a reaction ?

° Watch Video Solution

8. What are the units of rate constant for zero order and first order

reactions ?

° Watch Video Solution
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9. In the following reaction:

2NO(g) + Os(g) > 2NOs(g)

What is the predicted rate law, if the mechanism is
NO + O2(g) g NO;(fast) (fast)

NOs + NO -5 NO, + NO, (slow)

o Watch Video Solution

10. For the reaction NO3; + CO — CO2 + NO, the experimentally
determined rate expression below 400 K is rate = k[NO;]>. What

mechanism can be proposed for this reaction ?

o Watch Video Solution

11. For the chemical reaction, 4 HBr + Oy — 2H50O + 2 Bry, Rate
= k[HBr][O2].

What is the probable mechanism of the reaction ?
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° Watch Video Solution

12. Nitric oxide reacts with hydrogen to give nitrogen and water
(2 NO+2 Hy —» Ny +2 Hy0). The kinetics of this reaction is
explained by the following steps :

(i)

2NO + Hy — Ny + Hy0(slow) (ii) Hy05 + Hy — 2 H,O(fast)

What is the predicted rate law ?

° Watch Video Solution

13. For the reaction at 500 K, NO,(g) + CO(g) — CO(g) + NO(g), the
proposed mechanism is as below :

(i)

NO; + NO; — NO + NO;(slow) (ii) NO3 + CO — CO, + NO,(fe

What is the rate law for the reaction ?

° Watch Video Solution
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14.The possible mechanism for the reaction :

2 Hy,+2 NO — Ny +2 H,O is (i)
2NO & Ny0, (i) N5O + H30(slow) (iii) N,O + Hy; — Ny + Hy0(fa
What is (i) the rate law for the reaction

(ii) the order of the reaction ?

o Watch Video Solution

15. Consider the decomposition of hydrogen peroxide in alkaline medium
which is catalysed by iodide ions :

2 H,0, 25 2 H,0 + 0,

This reaction takes place in two steps as given below :

Step. HyOy + I~ — H;0 + 10 (slow)

Step-l. HyOy + I0™ — Hy0 + I~ + O,(fast)

(@) Write the rate law expression and determine the order of reaction

w.r.t. H202.

(b) What is the molecularity of each individual step ?

o Watch Video Solution
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16. The decomposition of NyOs in a carbon tetrachloride solutioin has
been investigated.

N;O5(solution) — 2NOj5 (solution) +1/20,(g) Itrbgt The reaction has
been found to be of the first order in N,O5 with a first order rate-
constant = 6.2 x 10~ %s L. Calculate the rate of the reaction when (a)
[N;O5] = 125 mol L~ ' and b) [N,O5] = 025 mol L~ '. ¢) What

concentration of N,O5 would give a rate of 2.4 x 10 3molL " 1s71?

° Watch Video Solution

17. For the following reaction:

2A+B+C — A;B+C

The rate law has been determined to be

Rate = k[A][B]® with k = 2.0 x 10 %mol ~2L%s !

For this reaction, determine the initial rate of the reaction with
[A] = 0.1molL ", [B] = 0.2molL~ ', C = 0.8mo, L. Determine the

rate after 0.04molL ~' of A has reacted.



https://dl.doubtnut.com/l/_g5PbnDhUYUNK
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| o Watch Video Solution

18. Following data are obtained for the reaction
1
N2O5 — 2N02 -+ 502

1
N,05— 2NO, + = O,

[ s 0 300 600
L [N,Os/mol L' | 16x102 | 08x102 | 04x102

(a) Show that it follows first order reaction
(b) Calculate the half-ife

(Given log 2 = 0.3010, log4 = 0.6021)

o Watch Video Solution

19. For a gaseous reaction 24 + By — 2AB, the following rate data

were obtained at 300 K

Rate of disappearance of B Concentration
(mol lit " 'min 1) [A] [Bs]
i)1.8 x 103 0.015 0.15

(
(44)1.08 x 102 0.09 0.15
(44i)5.4 x 1073 0.015 0.45


https://dl.doubtnut.com/l/_MM8rWH8nF4e5
https://dl.doubtnut.com/l/_tPq2DiR7kG1A
https://dl.doubtnut.com/l/_KKEt1egeavIv

Calculate the rate constant for the reaction and rate of formation of AB

when [A] is 0.02 and [B5] is 0.04 "mol lit""(-1)" at 300 K"

o Watch Video Solution

20. For the reaction 2N,05(g) — 4NOs(g) + Oz(g), the following

results have been obtained :

S. No. [N2Os] mol L~ * Rate of disappearance of

—1
N>O5, mol L1 min

1.13 x 102 34 x 107°
0.84 x 102 25 x 107°
0.62 x 102 18 x 10°°

(a) Calculate the order of reaction
(b) Write rate law

(c) Calculate rate constant of the reaction.

o Watch Video Solution

2.  For the  thermal decomposition of  acetaldehyde,

CH3;CHO(g) — CHy(g) + CO(g), the following rate data were


https://dl.doubtnut.com/l/_KKEt1egeavIv
https://dl.doubtnut.com/l/_ADVCB3oHqdQW
https://dl.doubtnut.com/l/_gnJDOzn34Er7

obtained :

Experiment
1 300
2 200

Predict the order of reaction.

Initial pressure (torr)

Initial rate of increase in tote

0.61(r;)
0.27(rs)

o Watch Video Solution

22. The initial rate of reaction A 4+ 5B + 6C — 3L + 3M has been

determined by measuring the rate of disappearance of A under the

following conditions :

Expt. No. [A], /M
1 0.02
2 0.01
3 0.02
4 0.02

[Blo/ M
0.02
0.02
0.04
0.02

[Clo/ M
0.02
0.02
0.02
0.04

Initial rate /M1
2.08 x 103
1.04 x 1073
4.16 x 1073
8.32 x 1073

Determine the order of reaction with respect to each reactant and overall

order of the reaction. What is the rate constant ? Calculate the initial rate

of change in concentration of B and L.

o Watch Video Solution



https://dl.doubtnut.com/l/_gnJDOzn34Er7
https://dl.doubtnut.com/l/_I1vTDd9Uul22

23. The following data were reported for the decompoistion of NyOj in

CCl, at 303K:

Time (min) 120 160 200 240 oo
Vol ofOy(mL) 37.70 45.85 52.67 58.34 84.35

Show that the reaction is the first order and calculate the rate constant.

Note: This is an example of direct-estimation of Product, i.e., O,.

o Watch Video Solution

24.The rate of decomposition of NyO5 in CCly solution has been studied

at 318 K and the following results have been obtained :

t/ min 0 135 342 683 1693
c/M 2.08 1.91 1.67 1.35 0.57

Find the order of the reaction and calculate its rate constant. What is the

half-life period ?

o Watch Video Solution



https://dl.doubtnut.com/l/_FKc4UtdOxaxM
https://dl.doubtnut.com/l/_ldK7vAbitEu2

25. The catalysed decomposition of H,O, in aqueous solution is followed
by removing equal volume samples at various time intervals and titrating
them with KMnQO, to determine the undecomposed H,0,. The results

thus obtained are :

Time (seconds) : 0 600 1200
cm? of KMnO : 22.8 13.8 8.2

Show that the reaction is mono-molecular. What is the value of the

specific reaction rate ?

o View Text Solution

26. Methyl acetate was subjected to hydrolyiss in N — HCl at 298K.
5mL of the mixture is withdraw at different intervals and titrated with

constant with about N /8 NaOH. The following results were obtained:

Time (min) 0 25 40 61 00
Vol of alkali used (mL) 19.24 24.20 26.60 29.50 42.1

Show that the reaction is of first order.

o Watch Video Solution



https://dl.doubtnut.com/l/_KLMJDDDMYsO6
https://dl.doubtnut.com/l/_BeTPPiTIenpZ
https://dl.doubtnut.com/l/_JEoJ4GOt4imK

27.A20 % solution of cane sugar having dextrorotation of 34.50 inverted

by 0.5N lactic acid to at 298 K. The rotations determined are as follows:

Time (min) 0 14.55 111.36 oo
Rotation 34.50 31.10 13.98 —10.77

Show that the inverison of sugar is a unimolecular reaction.

° Watch Video Solution

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

k = 7.39 x 10 °s~'. Find the half life of this reaction.

° Watch Video Solution

29. Time for half change for a first order reaction is 25 minutes. What time

will be required for 99 % reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_JEoJ4GOt4imK
https://dl.doubtnut.com/l/_4bFtWs1ZGSKa
https://dl.doubtnut.com/l/_iIMGc0qCSUeO

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

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

° Watch Video Solution

31. It was found that a solution of cane sugar was hydrolysed to the
extent of 25 % in 1 hr. Calculate the time taken for the sugar to be 50 %

hydrolysed assuming that the reaction is of first order.

° Watch Video Solution

32. Decomposition of a gas is of first order. It takes 80 minutes for 80 %
of the gas to be decomposed when its initial concentration is 8 x 102

mole/litre. Calculate the specific reaction rate.

° Watch Video Solution



https://dl.doubtnut.com/l/_weJE1qIkv5Mw
https://dl.doubtnut.com/l/_PpCRk0RHR2pC
https://dl.doubtnut.com/l/_CCBfnJIs8erh

33.The data for the conversion of compound A into its isomeride B are as

follows :
Timeis hr : 0 1 2 3 4 00
Y%age of A : 49.3 34.6 25.8 18.5 13.8 4.8

Show that this is a first order reaction.

o View Text Solution

34.The following data were obtained during the catalysed decomposition

of NyO at 1173 K:

Time (min) 30 53 63 80 100 120
%age decomposed 32 50 57 65 73 78

Show that the reaction is of the first order and calculate velocity constant

of the reaction.

o View Text Solution

35. Find the two-thirds life (t2/3) of a first order reaction in which

k = 5.48 x 10 'sec™! (log 3=0.4771, log 2 = 0.3010)

(e |


https://dl.doubtnut.com/l/_v7KIGvpwdLEM
https://dl.doubtnut.com/l/_Y5jbY3Nuq4d4
https://dl.doubtnut.com/l/_b1GGBkO0UOXl

| ¥ Vvatch Video Solution J

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

long will 5 g of this reactant take to reduceto3 g ?

° Watch Video Solution

37. For a first order reaction, calculate the ratio between the time taken
to complete three fourth of the reaction and the time taken to complete

half of the reaction.

° Watch Video Solution

38.If the rate constant of a first order reaction at a certain temperature is
1.5 x 10" 's 7! and t; and t, are the respective times for 50 % and 75 %

completion of the reaction, determine the ratio of ¢ to t;.

° Watch Video Solution



https://dl.doubtnut.com/l/_b1GGBkO0UOXl
https://dl.doubtnut.com/l/_aeDGgP7ea1mp
https://dl.doubtnut.com/l/_Q5zAGzJy3Rd6
https://dl.doubtnut.com/l/_sgf0PTyzZjc1

39. For a first order reaction, it takes 5 minutes for the initial
concentration of 0.6 mol L~ ! to become 0.4 mol L~ !. How long in all will

it take for the initial concentration to become 0.3 mol L~ 1?

° Watch Video Solution

40. A first order reaction in 75 % complete is 60 minutes. Find the half

life of this reaction.

° Watch Video Solution

41. 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 first order and
the initial concentration of ethyl acetate is 22g/L, calculate the rate

constant for the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_w4uux3Lbo8LE
https://dl.doubtnut.com/l/_p98mVkAYz5RU
https://dl.doubtnut.com/l/_e3HWCCpAAj2y
https://dl.doubtnut.com/l/_BlAakRD0970f

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

decomposition. Calculate its ¢ /5 value.

° Watch Video Solution

43. A first order reaction is 75 % completed in 40 minutes. Calculate its

19

(Given log 2 = 0.3010, log4 = 0.6021)

° Watch Video Solution

44.1n a particular reduction process, the concentration of a solution that
is initially 0.24 M is reduced to 012 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/_BlAakRD0970f
https://dl.doubtnut.com/l/_elvxFusoLhzz
https://dl.doubtnut.com/l/_v2mCiVW6CXkL

45.The following rate data were obtained for the thermal decomposition

of N,O5(g)

2N, 05(g) — 2N204(g) + O2(9)
Time (sec) 0 50
Total pressure (atm) 0.2 0.25

Calculate the reaction rate when the total pressure is 0.28 atm

o Watch Video Solution

46.The half-life period of a first order reaction is 600 s. What percent of A

remains after 30 minutes ?

o Watch Video Solution

47.50 % of a reaction is completed in 16 minutes. What fraction of the

reaction would occur in 32 minutes ? Given that reaction follow first order

reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_nDzOXlYUIqhH
https://dl.doubtnut.com/l/_8EqZWlEMQANo
https://dl.doubtnut.com/l/_ZU7bcrfrKvXG

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

i) the specific rate constant

i) 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.

o Watch Video Solution

49. A first order reaction is 15 % complete in 20 minutes. How long will it

take to be 60 % complete.

o Watch Video Solution

50. The rate constant for first order reaction is 60/s. How much time will it

take to reduce the concentration of the reaction to 1/10 of its initial value


https://dl.doubtnut.com/l/_ZU7bcrfrKvXG
https://dl.doubtnut.com/l/_aqCvqDIjefRM
https://dl.doubtnut.com/l/_QsUWXHjL2y8o
https://dl.doubtnut.com/l/_vfG6HEup2rUw

° Watch Video Solution

51. Rate constant of a first order reaction, A — Product is 0.016 min L.

Calculate the time required for 80 % of the reaction to be completed.

° Watch Video Solution

—1
52. A first order reaction has a rate constant of 0.0051 min . If we begin
with 010 M concentration of the reactant, What concentration of

reactant will remain in solution after 3 hours?

° Watch Video Solution

53. A first order reaction has k = 1.5 x 10~ % per second at 240° C. If the

reaction is allowed to run for 10 hours, what percentage of initial


https://dl.doubtnut.com/l/_vfG6HEup2rUw
https://dl.doubtnut.com/l/_goJdetvk3z6W
https://dl.doubtnut.com/l/_IrcnRQCrdOq3
https://dl.doubtnut.com/l/_sPdPGDpIItez

concentration would have changed to products ? What is the half-life

period of this reaction ?

° Watch Video Solution

54. The thermal decomposition of formic acid (HCOOH) is a first order

~1 at a certain

reaction with the rate constant of 2.4 x 10 3s
temperature.Calculate how long will it take for three-fourth of initial

quantity of HCOOH to decompose.

° Watch Video Solution

55. The rate constant of a first order reaction is 60s ~'. How much time it

will take to reduce 75 % of its original concentration ?

° Watch Video Solution



https://dl.doubtnut.com/l/_sPdPGDpIItez
https://dl.doubtnut.com/l/_8aMWl40I17DZ
https://dl.doubtnut.com/l/_mK4VYThBoLiJ

56. The rate constant of a first order reaction is 60s ~'. How much time it

will take to reduce 75 % of its original concentration ?

° Watch Video Solution

57. A first order reaction takes 20 minutes for 25% decomposition.
Calculate the time when 75% of the reaction will be completed.

(Given,log2 = 0.3010, log3 = 0.4771, log4 = 0.6021)

° Watch Video Solution

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

decompostion of SO,C1; at a constant volume :

‘\\‘:k\l: Q) > 50, Q) + ClLR)
Expenment Time/s' Total pressure/atm
T (8] O.a
2 100 0.7

Calculate rate constant

| o Watch Video Solution


https://dl.doubtnut.com/l/_JssMcvFN7DbA
https://dl.doubtnut.com/l/_sON5ehwY3wpK
https://dl.doubtnut.com/l/_BhSElOlRpgFd

59. The rate constants of a reaction are
1x10 3%sec ! and 2x 10 %sec”' at 27°C and 37°C

respectively. Calculate the activation energy of the reaction.

o Watch Video Solution

60. 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.

o Watch Video Solution

61. The rate of a reaction triples when temperature changes from 50 to

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

(R=8.314 JK! morl)

o Watch Video Solution



https://dl.doubtnut.com/l/_BhSElOlRpgFd
https://dl.doubtnut.com/l/_YoR38UWIqMLO
https://dl.doubtnut.com/l/_JxVC8n1JdWuI
https://dl.doubtnut.com/l/_H5EoFUjdlTTR

62. For a reaction, the activation energy is zero. What is the value of rate
constant at 300K if k = 1.6 x 10°s ! at 280 K

(R =8.31JK 'mol™')?

o Watch Video Solution

63. The activation energy of a first order reaction at 300 K is 60 kj mol ~*.
In the presence of a catalyst, the activation energy is lowered to 50 k
mol ~! at the same teperature. How many times the rate of reaction will

change ?

o Watch Video Solution

64. Given that the temperature coefficient for the saponification of

ethylacetate by NaOH is 1.75. Calculate the activation energy.

o Watch Video Solution



https://dl.doubtnut.com/l/_H5EoFUjdlTTR
https://dl.doubtnut.com/l/_RT5U6DW9QuFa
https://dl.doubtnut.com/l/_oI83By9PJcYx
https://dl.doubtnut.com/l/_vgiF2rHbkOrD

65. The activation energy of the reaction is 75.2kJmol ! in the absence
of a catalyst and 50.14 kJ mol ' with a catalyst. How many times will
the rate of reaction grow in the presence of the catalyst if the reaction

proceeds at 25° C? (R = 8.314 JK! m01_1>.

o View Text Solution

66. The rate constants of a reaction at 700 K and 760 K are
0.011 M~ 's 1and 0.105 M~ !s~! respectively.

Calculate the values of Arrhenius parameters.

o Watch Video Solution

67. A 1st order reaction is 50 % complete in 30 minutes at 27° C and in 10
min at 47° C. Calculate
(i) rate constant for the reaction at 27°C and 47° C

(i) energy of activation for the reaction.

| o WMl L\ dan C Al iklmn



https://dl.doubtnut.com/l/_P5alFXSf2uad
https://dl.doubtnut.com/l/_LIuWarPnuLHq
https://dl.doubtnut.com/l/_t0ZSsB4UcJMK
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68. Nitrogen dioxide (NO;) reacts with fluroine (F3) to form nitryl
fluroide (NO, F') according to the reaction.

2NOs(g) + F5 — 2NO5F(g)

Write the instaneous rate of reaction in terms of

i) rate of formation of NOyF,

ii) Rate of disappearance of NO,,

iii) rate of disappearance of F;

° Watch Video Solution

69. Express the relationship between the rate of production of water and

the rate of disappearance of oxygen in the reaction

2 Hz —I—Oz — 2H20

° Watch Video Solution



https://dl.doubtnut.com/l/_t0ZSsB4UcJMK
https://dl.doubtnut.com/l/_k9t6me8ouSQn
https://dl.doubtnut.com/l/_rAdBj5g7IFvB

70. For the reaction, 4 NH;3(g) + 5 Os(g) — 2NO(g) + 6H50(g), if
A[NHj)
At

write the rate expression in terms of concentration of O3 and H»2O.

the rate expression in terms of disappearance of NHs is —

o Watch Video Solution

71. A reaction 2 X —- Y +3Z (eg., 2NH3 — N> + 3H3) is being
A[X]
Az is

carried out in a closed vessel. The rate of disappearance of X, —
AY] - AlZ
At T A

found to be 0.066 mol L " 's 1. Calculate

o Watch Video Solution

72. A chemical reaction 2A — 4B + C' in gas phase occurs in a closed
vessel. The concentration of B is found to increase by 5 x 102 mol L ~*
in 10 seconds. Calculate i) the rate of appearance of B ii) the rate of

disappearance of A.

o Watch Video Solution



https://dl.doubtnut.com/l/_mulmHoDpcL8A
https://dl.doubtnut.com/l/_w9SEXxcckZLm
https://dl.doubtnut.com/l/_q8DjW1sZeiRi

73. A +2 B—+3 C+2 D. The rate of disappearance of B is
1 x 10~2 mol lit ~'sec . What will be (i) Rate of the reaction (ii) Rate

of change in concentration of Aand C?

° Watch Video Solution

CURIOSITY QUESTION

1. Pieces of wood burn faster than a log of wood of the same mass

because

° Watch Video Solution

2. Carbon of the coal can combine with oxygen of air to form CO, CO> etc.
(i.e, AG is - ve are the reaction is thermodynamically feasible). Then why
if does not happen unless a flame is applied to start combustion, though

O is available in abundance ?


https://dl.doubtnut.com/l/_q8DjW1sZeiRi
https://dl.doubtnut.com/l/_3IaOA2nBAbzr
https://dl.doubtnut.com/l/_uB9Ja6rIepVP
https://dl.doubtnut.com/l/_0vD8HD5Gs8Jx

° Watch Video Solution

TEST YOUR GRIP (MULTIPLE CHOICE QUESTIONS)

1. In the reaction,

BrO, (ag) +5Br~(ag) + 6 H™ — 3 Bry(l) +3 H,0(l),
the rate of appearance of bromine (Bry) is related to the rate of

disappearance of bromide ions as follows :

A d[Bry] B Ed[Br_]
Cdt 3 dt
d[Br,)] 5 d[Br |
B. ==
dt 3 dt
d|Br,] 3 d[Br~ |
dt 5 dt
5 d|Br,] o éd[Br‘]
Cdt 5 dt
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_0vD8HD5Gs8Jx
https://dl.doubtnut.com/l/_l0DRYSbQptoL

2.Time required for 100 percent completion of a zero order reaction is

Answer: C

o Watch Video Solution

3. For the reaction

A+ bB C, if 3d[A]— d[B] = 15d[C] th b
aA + —>c,1—dt——dt—+.dt, en a,

and c respectively are
A3, 1,2

B.2,1,3

C.1,3,2


https://dl.doubtnut.com/l/_NhLWCuG7nko3
https://dl.doubtnut.com/l/_zi7Qr26U8eOR

D.6,2, 3

Answer: C

° Watch Video Solution

4.The rate of a gaseous reaction is given by the expression k [A] [B]. If the
volume of the reaction vessel is suddenly reduced to 1/4th of the initial
volume, the reaction rate relating to original rate will be

A.1/10

B.1/8

C.8

D.16

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_zi7Qr26U8eOR
https://dl.doubtnut.com/l/_MRbjxGJ4j6Rq
https://dl.doubtnut.com/l/_C3hg2ROJ9cWZ

5. In a reaction A — B the rate of reaction increases two times on

increasing the concentration of the reactant four times, then order of

reaction is
A.O
B.2
C. 1/2
D.4
Answer: C

o Watch Video Solution

6. The rate of the reaction
2NO + CI, — 2NOCT

is given by the rate equation
Rate = k[NOJ’[CL)]

The value of the rate constant can be increased by


https://dl.doubtnut.com/l/_C3hg2ROJ9cWZ
https://dl.doubtnut.com/l/_KjuwzRlvpTxU

A.increasing the temperature

B. increasing the concentration of NO

C.increasing the concentration of Cl,

D. doing all of these

Answer: A

o Watch Video Solution

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

Amol L s !

B.Lmol ‘s !

C.L2mol 257!

D.s !

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_KjuwzRlvpTxU
https://dl.doubtnut.com/l/_N7ZHWSOIKrAf

8. A first order reaction has a half-life period of 34.65 seconds. Its rate

constant is

A2x 10 ?sec” !

B.4 x 10 *sec™!

C.20sec !

D.2 x 10 *sec™!

Answer: A

o Watch Video Solution

9. Rate constant of a reaction (k) is 175litre’mol ~%sec ™ '. What is the

order of reaction ?

A. first

B. second


https://dl.doubtnut.com/l/_N7ZHWSOIKrAf
https://dl.doubtnut.com/l/_XadxlFFv81bL
https://dl.doubtnut.com/l/_0sY4sNvTBvXf

C. third

D. zero

Answer: C

° Watch Video Solution

10. The molecularity and order of
2NO(g) + O5(g) — 2NO,(g) are respectively
A.one and one
B. two and two
C. three and three

D. two and three

Answer: C

the

reaction

° Watch Video Solution



https://dl.doubtnut.com/l/_0sY4sNvTBvXf
https://dl.doubtnut.com/l/_nrk3ApvYEImc
https://dl.doubtnut.com/l/_kQBrX4FB32uG

11. Consider the reaction,

Cly(aq) + HyS(aq) — S(s) + 2H * (aq) + 2C1l™ (aq)

The rate equation for this reaction is,

Rate = k[Cly|[H,S]

Which of these mechanisms is / are consistent with this rate equation ?
) Cly+ HyS - H" +Cl~ +Cl™ + HS™ (slow)

Cl* +HS™ — H" +Cl™ + S (fast)

() HyS & HY + HS ™ (fast equilibrium)

Cl*" +HS™ —2Cl” + H" + S (slow)

A. Neither Anor B
B.Aonly
C.Bonly

D.Both Aand B

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kQBrX4FB32uG
https://dl.doubtnut.com/l/_2JOnlE7JoPSR

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

straight line with a negative slope. This reaction follows

A. Second order

B. Third order

C. First order

D. Zero order

Answer: D

o Watch Video Solution

13. The reaction A — B follows first order reaction. The time taken for 0.8

mole of A to produce 0.6 mole of B is 1 hour. What is the time taken for

conversion of 0.9 mole of A to produce 0.675 moles of B?

A.1hour

B. 0.5 hour


https://dl.doubtnut.com/l/_2JOnlE7JoPSR
https://dl.doubtnut.com/l/_KekVGcVTHlZK

C.0.25 hour

D. 2 hours

Answer: A

° Watch Video Solution

14. The rate of a chemical reaction doubles for every 10°C' rise of
temperature. If the temperature is raised by 50°C, the rate of the
reaction increases by about

A. 24 times

B. 32 times

C. 64 times

D. 10 times

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_KekVGcVTHlZK
https://dl.doubtnut.com/l/_tE89325JunVY

15. If 75% of first order reaction is completed in 32 min, then 50% of the

reaction would be complete in:

A. 24 min.

B. 8 min.

C. 16 min.

D. 4 min.

Answer: C

o Watch Video Solution

16.1/[A] versus time is a straight line, the order of reaction is

A1l
B.2

C.3


https://dl.doubtnut.com/l/_tE89325JunVY
https://dl.doubtnut.com/l/_p8AbpgD1fj1h
https://dl.doubtnut.com/l/_4YDBLsY0IUQQ

D.O

Answer: B

° Watch Video Solution

17.The rate constant, the activation energy and the Arrhenius parameter
of a chemical reactions at 25°C are 3.0 x 10 *s~, 104.4 kJ mol ! and
6 x 10'*s ! respectively. The value of the rate constant as T — oo is

A.2.0 x 10"8s~1

B.6.0 x 10Ms !

C. Infinity

D.3.6 x 103051

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_4YDBLsY0IUQQ
https://dl.doubtnut.com/l/_6sTZxDiUwoGb
https://dl.doubtnut.com/l/_LGFqUt5C5MS3

18.If a graph is plotted between In k and 1 /T for the first order reaction,

the slope of the straight line so obtained is given by

Answer: A

o Watch Video Solution

19. A chemical reaction was carried out at 300 K and 280 K. The rate

constants were found to be k; and ks, respectively. Then

A. K2 — 4K1

B. K2 - 2K1

C. K, = 0.25K


https://dl.doubtnut.com/l/_LGFqUt5C5MS3
https://dl.doubtnut.com/l/_qJ9wtQHezpbw

D. K, = 0.5K;

Answer: C

° Watch Video Solution

20. Collision theory is applicable to

A. First order reactions

B. Zero order reactions

C. Bimolecular reactions

D. Intramolecular reactions

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qJ9wtQHezpbw
https://dl.doubtnut.com/l/_KYPxmgT3UwIn

21.10 g of a radioactive isotope is reduced to 1.25 g in 12 years. Therefore

half-life period of the isotope is

A. 24 years

B. 4 years

C. 3 years

D. 8 years

Answer: B

o Watch Video Solution

22. The half-life period of a redioactive element is 20 days. What will be

the remaining mass of 100 g of it after 60 days ?

A25¢g

B.50 g

C.125g


https://dl.doubtnut.com/l/_rKIrq1Nh74GM
https://dl.doubtnut.com/l/_eTRdUVsIu74I

D.20g

Answer: C

° Watch Video Solution

23.The chemical reactions in which the reactants require high amount of

activation energy are generally

A. slow

B. fast

C.instantaneous

D. none of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_eTRdUVsIu74I
https://dl.doubtnut.com/l/_Sugnrvz1wr32

24. If the activation enery for the forward reaction is 150kJ mol ~* and
that of the reverse reaction is 260kJ mol ~*. What is the ethalpy change
for the reaction ?

A.410 kJ mol !

B.—110 kJ mol !

C.110 kJ mol !

D. —410 kJ mol !

Answer: B

o Watch Video Solution

25. When ethyl acetate was hydrolyzed in the presence of 0.1M HCI, the
constant was found to be 5.40 x 10 %s 1. But when 0.1M H,S50, was
used for hydrolyiss, the rate constant found to be 6.20 x 10~ °s ~*. form

these we can say that


https://dl.doubtnut.com/l/_xfQTnwH7uYGQ
https://dl.doubtnut.com/l/_VzOnZR7X17ox

A. H,SO, is stronger than HCl

B. H,S50, is weaker than HCI

C. Both the acids have equal strength

D. The data is insufficient to compare the strengths of HCl and H5 S50,

Answer: A

° Watch Video Solution

TEST YOUR GRIP (FILL IN THE BLANK)

1. For a gaseous reaction, the units of the rate of reaction are.......ccuueene .

° Watch Video Solution



https://dl.doubtnut.com/l/_VzOnZR7X17ox
https://dl.doubtnut.com/l/_y96PEV63VKTu

2.In the plot of concentration of reactant versus time, the tangent at any

instant of time has a ... Slope (positive or negative or zero).

° Watch Video Solution

3. If the rate of reaction, 4 NH3 + O, —- 4 NO +6 H,O at any
instant of time is 9 x 10~ %mol L™ 's !, then rate of disappearance of

NH; iSun .

° Watch Video Solution

4, The rate of reaction when the concentration of each reactant is taken

as unity is called ... .

° Watch Video Solution



https://dl.doubtnut.com/l/_smebvXMu3UaM
https://dl.doubtnut.com/l/_296rZfUaMDHo
https://dl.doubtnut.com/l/_B4PYWnZ68A9B

5. In the reaction, 2 NOy(g) + F3(g9) — 2 NOyF(g), order with

respect to NOy iS...eeeeeressessnns and that with respect to Fy is...eeeeens .

° Watch Video Solution

6. The units of rate constant for reactions of second order are

° Watch Video Solution

7.The overall rate of a reaction depends upon the ... .

° Watch Video Solution

8. Rate constant and rate of reaction have the same units for reactions of

° Watch Video Solution



https://dl.doubtnut.com/l/_P8NhrnCsXy0F
https://dl.doubtnut.com/l/_DZcgc48I6seu
https://dl.doubtnut.com/l/_59XwvnBuD2ew
https://dl.doubtnut.com/l/_sJI3yuLwxPxS

9. In the decomposition of ozone, 203 — 30, order with respect to O;

IS wevueesessnsansaseaseanenns and that with respect to Oj is........... .

° View Text Solution

10. For the zero order reaction, A — Products, with rate constant k, half-

life period is given by £1 /5 = .

° Watch Video Solution

M. In a first order reactionthe concentration of the reactants

decreases......memeenens with time (linearly or eponentially or sinusoidally).

° Watch Video Solution



https://dl.doubtnut.com/l/_sJI3yuLwxPxS
https://dl.doubtnut.com/l/_w5BSenujiC7r
https://dl.doubtnut.com/l/_kfFxXv5LFzCk
https://dl.doubtnut.com/l/_18DzC8RioW3e

12. The half life period of a first order reaction is ... of initial
concentration of the reactant and...... proportional to the rate

constant.

° Watch Video Solution

13. Average life of a first order reaction is the time in which the
concentration of the reactant reduces to....... of the original

concentration.

° View Text Solution

14. Doubling the concentration of the reactant doubles the half-life

period of the reaction. The order of reaction is ....ccouue.... .

° Watch Video Solution



https://dl.doubtnut.com/l/_w0jiQdiR1nSJ
https://dl.doubtnut.com/l/_Aoz6wQiPVCHq
https://dl.doubtnut.com/l/_P7jMvlzFV61Z

15. Inversion of cane sugar is an example of @, reaction.

° Watch Video Solution

16. The difference of energy between activated complex and that of the

reactants is called ... .

° Watch Video Solution

17. The sum of the activation energy and energy possessed by the

reactants is called... e, .

° Watch Video Solution

18. The temperature coefficient of most of the reactions lies between

° Watch Video Solution



https://dl.doubtnut.com/l/_KvrOtHeFT8WL
https://dl.doubtnut.com/l/_GJg54YjTdQsx
https://dl.doubtnut.com/l/_HsK51NLS66v6
https://dl.doubtnut.com/l/_nPuMvSWO2LkB
https://dl.doubtnut.com/l/_MTltwLcaZSq2

19. Arrhenius equation is

° Watch Video Solution

20.The factor e "€/ ET in Arrhenius equation is called .. factor.
q

° Watch Video Solution

21. Activation energy of reactions for which rate constant is doubled
when the temperature is increased by 10° (from 300 K to 310 K) is

nearly... .

° Watch Video Solution

22. In the presence of catalyst, activation energy for forward
reactioN. e, , that for backward reaction................ and the value of

enthalpy change........ .

e l


https://dl.doubtnut.com/l/_MTltwLcaZSq2
https://dl.doubtnut.com/l/_dEHTOKc7oXyB
https://dl.doubtnut.com/l/_ipdspgQHxcbM
https://dl.doubtnut.com/l/_TwquDWFtIJXT

| ¥ Vvatch Video Solution |

23. According to collision theory, rate constant,k = PZ ge ~E/RT Here,

Z zp represents and P represents....... .

o Watch Video Solution

CONCEPTUAL QUESTIONS (I. General introduction and rates of reactions)

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

dA
3 + T State the significance of plus and minus signs in this

case.

° Watch Video Solution

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

throughout or why instantaneous rate is preferred over average rate ?

° Watch Video Solution



https://dl.doubtnut.com/l/_TwquDWFtIJXT
https://dl.doubtnut.com/l/_DBVuZmDb1Htu
https://dl.doubtnut.com/l/_DA9p5DJh524M
https://dl.doubtnut.com/l/_hVall5dsfFUi

3. Why boiling of an egg or cooking of rice in an open vessel takes more

time at a hill station ?

° Watch Video Solution

4. A reaction proceeds with a uniform rate throughout. What do you
conclude? Or Is there any reaction whose rate does not decrease with

time ?

° Watch Video Solution

5. When is the rate of reaction equal to specific rate constants ?

° Watch Video Solution



https://dl.doubtnut.com/l/_hVall5dsfFUi
https://dl.doubtnut.com/l/_4HGiICVsMIp3
https://dl.doubtnut.com/l/_XKPFOFI8WRmm
https://dl.doubtnut.com/l/_KbhYl60eblwX

6. Following reaction takes place in one step: 2NO + Oy + 2NO5 How
will the rate of above reaction change if the volume of reaction vessel is
reduced to 1/3 rd of original volume? Will there be any change in the

order of reaction?

o Watch Video Solution

CONCEPTUAL QUESTIONS (Il. Rate law, order of reaction, rate constant and

its units)

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

as rate of reaction ?

° Watch Video Solution

2. Why are reactions of higher order less in number?

° Watch Video Solution



https://dl.doubtnut.com/l/_5sWXKNDgUr8L
https://dl.doubtnut.com/l/_BDsTxNrfopLt
https://dl.doubtnut.com/l/_kVm8ouCR75Rx

3. For a reaction, the graph of the rate of reaction against molar
concentration of the reactant is as shown. What is the order of the

reaction ?

[A] =

o Watch Video Solution

CONCEPTUAL QUESTIONS (lll. Molecularity of a reaction, its mechanism and

difference between order and molecularity)



https://dl.doubtnut.com/l/_5kM3xq3b61K1

1. For a reaction, the rate law is : Rate =k = [4] [B]1/2. Can this

reaction be an elementary reaction ?

o Watch Video Solution

2. The rate expression for the reaction,
(CH3)C — Cl+ OH~ — (CH3),C — OH + Cl~

is Rate = k[(CHj;);C — Cl]. Propose the mechanism for the reaction.

o Watch Video Solution

CONCEPTUAL QUESTIONS (IV. Integrated rate equations, half-ife,

determination of rate law, rate constant and order)

1. For a certain chemical reaction, variation in the concentration in [R]
vs time (s) plot is given in the Fig.:
For this reaction write/draw

(i) what is the order of the reaction ?


https://dl.doubtnut.com/l/_uCX1kjFVd6a1
https://dl.doubtnut.com/l/_LzfJ3nnOhok2
https://dl.doubtnut.com/l/_X20FLOeZliLm

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

(iii) give the relationship between k and ¢, ,, (half life period)
(iv) what does the slope of the line indicate ?

(v) draw the plot log {[R],/[R]} vs time (s).

L

|-

o View Text Solution

K
2. Consider the reaction A — P. The change in concentration of A with
time is shown in the plot.
(i) Predict the order of the plot.

(i) Derive the expression for the time required for the completion of the


https://dl.doubtnut.com/l/_X20FLOeZliLm
https://dl.doubtnut.com/l/_9TTXaxVyaR8m

reaction.

<
—»>

N

—P X

Concentration, [A] =~

Time, te=p

o Watch Video Solution

3. Observe the graph in the diagram and answer the following questions :
(i) If slope is equal to —2.0 x 10° sec_l, what will be the value of rate
constant ?

(ii) How does the half-life of zero order reaction relate to its rate constant


https://dl.doubtnut.com/l/_9TTXaxVyaR8m
https://dl.doubtnut.com/l/_BQiw5P1BROnP

ﬁER]o

log [R]

Time

° Watch Video Solution

4. For a first order reaction, time taken for half of the reaction to

3
complete is t; and 1 of the reaction to complete is ¢2. How are 't (1)and

t (2) related?

° Watch Video Solution



https://dl.doubtnut.com/l/_BQiw5P1BROnP
https://dl.doubtnut.com/l/_N4kVHUW6xfRn

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

What is the order of reaction?

o Watch Video Solution

6. For a reaction :
Pt
2NH;(g9) — No(g) + 3H»(g) Rate=k
(i) Write the order and molecularity of this reaction.

(ii) Write the unit of k.

o Watch Video Solution

CONCEPTUAL QUESTIONS (V. First order reactions, pseudo first order

reactions and radioactive disintegration)

1. What are the units of the rate constant of a pseudo unimolecular

reaction ?

I ° Watch Video Solution


https://dl.doubtnut.com/l/_PNShxeWRdYml
https://dl.doubtnut.com/l/_TZ71sWGp2cjV
https://dl.doubtnut.com/l/_50IQ1EL0JS54

2. Why hydrolysis of ethyl acetate with NaOH is reaction of second order

while with HCl, it is of first order ?

° Watch Video Solution

3. The rate constant for a second order reaction s

2.303 o bla — x)
ta—1b) ° (b—a)

k =
where a and b are initial concentrations of the two reactants A and B
involved. If one of the reactants is present in excess, it becomes pseudo

unimolecular. Explain how ?

° Watch Video Solution

CONCEPTUAL QUESTIONS (VI. Activation energy, effect of temp. on rate

(Arrhenius egn.) and effect of catalyst on rate)



https://dl.doubtnut.com/l/_50IQ1EL0JS54
https://dl.doubtnut.com/l/_5Zuq5dXaa3Tl
https://dl.doubtnut.com/l/_7rP0w8gqkPqt

1. On the basis of enthalpy of formation, graphite is more stable than

diamond, yet diamond does not change into graphite for years. Why ?

° Watch Video Solution

2. The reactions :2C0(g) = 059g9) — 2C05(g) and
2NO(g) + O5(g) — 2NO;(g) look to be similar. Yet the former is slower

than latter at same temperature. Why ?

° Watch Video Solution

3. Can a reaction have zero activation energy ?

° Watch Video Solution

4. Can a reaction have negative activation energy?

° Watch Video Solution



https://dl.doubtnut.com/l/_PnMupyNChq6N
https://dl.doubtnut.com/l/_Emkv0oYdbW0x
https://dl.doubtnut.com/l/_8wdyHaf1zFwZ
https://dl.doubtnut.com/l/_7Fc0sWCqUxFd

5. What is the fraction of molecules having energy equal to or greater

than activation energy, E, ? What is this quantity called ?

° Watch Video Solution

6. What is the value of rate constant at extremely high temperature

( = o0) ? It this rate constant feasible ? Why or why not ?

° Watch Video Solution

7. Assuming the energy of activation for most of the reactions is 52 kJ,
what conclusions you draw about the effect of temperature on the rate

of a reaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_7Fc0sWCqUxFd
https://dl.doubtnut.com/l/_AwdvBCne6ywZ
https://dl.doubtnut.com/l/_uv4ETfYDVk8M
https://dl.doubtnut.com/l/_95wmImf3rX19

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

presence of a catalyst ?

o Watch Video Solution

9. What is the effect of adding catalyst on free energy change (AG) of a

reaction ?

o Watch Video Solution

CONCEPTUAL QUESTIONS (VIL. Collision theory)

1. 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/_NNRzkqnp2Din
https://dl.doubtnut.com/l/_5M82RvR1cW5W
https://dl.doubtnut.com/l/_IdvQ0jAMSRgw

NCERT QUESTIONS AND EXERCISES WITH ANSWERS (NCERT INTEXT

UNSOLVED QUESTIONS & PROBLEMS)

1. For the reaction R — P, the concentration of reactant changes from
0.03 M to 0.02 M in 25 minutes. Calculate the average rate of reaction

rate of reaction using units of time both in minutes and seconds.

o Watch Video Solution

2.In a reaction, 24 — Products the concentration of A decreases from
0.5 "mol" litre”(-1) — 0.4mollitre ! in 10 minutes. Calculate rate during

this interval.

o Watch Video Solution

3. For a reaction, A+ B — Products, the rate law is given by:

r= k[A]1/2[B]2. What is the order of reaction:

o Watch Video Solution



https://dl.doubtnut.com/l/_Vk9WZWRnvP4q
https://dl.doubtnut.com/l/_pQYndzwLvcqI
https://dl.doubtnut.com/l/_o4xMMaqbxe7V

4. The conversion of molecules X to Y follows second order kinetics. If
the concenration of X is increased to three times, how will it affect the

rate of formation of Y ?

° Watch Video Solution

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

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

° Watch Video Solution

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

constant of the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_o4xMMaqbxe7V
https://dl.doubtnut.com/l/_TIj2B1um7gi6
https://dl.doubtnut.com/l/_PwSadKvKI3Gf
https://dl.doubtnut.com/l/_gC3ykZR2mR8c
https://dl.doubtnut.com/l/_7S4D5Q6oFykq

7.What will be effect of temperature on rate constant ?

o Watch Video Solution

8. The rate of the chemical reaction doubles for an increase of 10 K from

298 K. Calculate E,.

o Watch Video Solution

9. The activation energy for the reaction, 2Hi(g) — Hs(g) + I1(g) is
209.5 k) moli ~ ! at 581 K. Calculate the fraction of molecules of reactants

having energy equal to or greater than activation energy.

o Watch Video Solution

NCERT EXERCISES



https://dl.doubtnut.com/l/_7S4D5Q6oFykq
https://dl.doubtnut.com/l/_ZgfuLnAZBic6
https://dl.doubtnut.com/l/_VHmeqFIpULuc

1. From the rate expression for the following reactions, determine their
order of reaction and dimensions of the rate constants.

a. 3NO(g) — N,O(g), Rate = k[NOJ?

b. HyOs(ag) + 3I°” (aq) + 2H® — 2H,0(l) + I, Rate
= k[H,0,] [I°" ]

c. CH;CHO(g) — CHy(g) + CO(g), Rate = k[CH;CHO]*/?

d. 02H5Cl(g) — 02H4(g) + HCl(g), Rate k[CzH5Cl]

o Watch Video Solution

2. For the reaction :

2A+ B — A3B

the rate = k[A][B]* with k = 2.0 x 10 5mol "2L%s~!. Calculate the
initial rate of the reaction when [A] = 0.1molL°™, [B] = 0.2molL .

Calculate the rate of reaction after [A] is reduced to 0.06molL ~'.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ds0YPs9sDDHS
https://dl.doubtnut.com/l/_3Kca6C9s4M2v

3. The decomposition of NHj on platinum surface is zero order reaction.
What are the rates of production of N, and H, if

k=25x10*mol 'Ls 1?

o Watch Video Solution

4. The decomposition of dimethyl ether leads to the formation of
CH,, Hy, and C'O and the reaction rate is given by

Rate = k[CH;0CH;)/?

The rate of reaction is followed by increase in the pressure in a closed
vessel , so the rate can also be expressed in terms of the partial pressure
of dimethyl either, :. e. ,

Rate = k[pom,ocm,)”’”

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

units of rate and rate constant ?

o Watch Video Solution



https://dl.doubtnut.com/l/_97UPCU1Ehqe7
https://dl.doubtnut.com/l/_3W4dejVzXE4K

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

° Watch Video Solution

6. A reaction is second order with respect to a reactant. How is the rate of
reaction affected if the concentration of the reactant is (i) doubled (ii)

reducedto1/2?

° Watch Video Solution

7. What is the effect of temperature on the rate constant of reaction?
How can this temperature effect on the rate constant be represented

quantitatively?

° Watch Video Solution



https://dl.doubtnut.com/l/_1MjnYrDxcyBm
https://dl.doubtnut.com/l/_Ipoaz7PtVqsA
https://dl.doubtnut.com/l/_ceaYDYGvdIub

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

resultés were obtained:

t/s 0 30 60 90
[Ester] 0.55 0.31 0.17 0.085

(i) Calculate the average rate of reaction between the time interval 30 to
60 seconds.
(ii) Calculate the pseudo first order rate constant for the hydrolysis of

ester.

o Watch Video Solution

9. Areaction is first order in A and second order in B

(i) Write the differential rate equation.

(ii) How is the rate affected on increasing the concentation of B three
times ?

(iii) How is the rate affected when the concentration of both A and B are

doubled ?

o Watch Video Solution



https://dl.doubtnut.com/l/_p0pAsHt4mNih
https://dl.doubtnut.com/l/_4eEc4VJVFFZ1

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

measured for different initial concentration of A and B as given below:
A/M 0.20 0.20 0.40

B/M 0.30 0.10 0.05

ro/Ms=1 5.07x10°°  507x10°° 7.6 x 10 °

o Watch Video Solution

1. The following rate data were obtained at 303K for the following
reaction :

2A+B - C+ D

Experiment [A] /mol L1 [B] /mol L~! Initial rate of fo
I 0-1 0-1 6-0x 103
II 0-3 0-2 7-2x1072
IIT 0-3 0-4 2.88x 107!
v 0-4 0-1 2.4 x 102

What is the rate law ? What is the order with respect to each reactant
and the overall order ? Also calculate the rate constant and write its

units.

o Watch Video Solution



https://dl.doubtnut.com/l/_s0zNwY4NIN79
https://dl.doubtnut.com/l/_F5gAip4Cditv

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

with respect to B. Fill in tha blanks in the following table:
Experiment  [A]/M [B]|/M Initial rate/M min

I. 0.1 0.1 2.0 x 1072
II. 0.2 4.0 x 1072
II. 0.4 04 ...

IV. 0.2 2.0 x 1072

o Watch Video Solution

13. Calculate the half life of a first order reaction from their rate constants
given below :

(@)200 s ' (b)2 min ' (c)4 year !

o Watch Video Solution

14. The half-life for radioactive decay of *C'is 5730 y.
An archaelogical artifact contained wood that had
only 80 % of the *C found in living tree.

Estimate the age of the sample.


https://dl.doubtnut.com/l/_TbV7FCMSUqFP
https://dl.doubtnut.com/l/_MZGLnFU6O0BW
https://dl.doubtnut.com/l/_i4GL7xracECg

o Watch Video Solution

15. The  experimental data for the decomposition of

Ny, O5[2N5,05 — 4NO, + O,] in gas phase at 318 K are given below :

t/s 0 400 800 1200 1600
10> x [N2O05)/molL™* 1-63 1-36 1-14 0-93 0-78

(i) Plot "[N_(2)O (5)]" against time.",,,,"

(ii) Find the half-life period for the reaction.")

("(iii) Draw a graph between "log[N (2)O (5)]" and t.",,,"
(iv) What is rate law ?"

(v) Calculate the rate constant.

(vi) Calculate the half-life period from k and compare it with (ii).

o Watch Video Solution

16. The rate constant for a first order reaction is 60s ~'. How much time
will it take to reduce the initial concentrationof the reactant to its

1/16th value ?

s l


https://dl.doubtnut.com/l/_i4GL7xracECg
https://dl.doubtnut.com/l/_yR6KSnVzbOkf
https://dl.doubtnut.com/l/_n1xOSfCEU7SL

L = vvailln viaco S0Iution )

17. During nuclear explosion, one of the products is . Sr with half — life
of 28.1years. If 1g of . Sr was absorbed in the bones of a newly born
baby instead of calcium, how much of its will remain after 10 years and 60

years if it is not lost metabolically.

o Watch Video Solution

18. For a first order reaction, show that the time required for 99 %
completion is twice the time required for the completion of 90 % of

reaction.

o Watch Video Solution

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

19

o Watch Video Solution



https://dl.doubtnut.com/l/_n1xOSfCEU7SL
https://dl.doubtnut.com/l/_31JjbogTMsa0
https://dl.doubtnut.com/l/_A6KImtCYLt9L
https://dl.doubtnut.com/l/_dTn1uCz11HoZ

20. For the decomposition of azoisopropane to hexane and nitrogen at
54

K, the following data are obtained.

t (sec) | Pimm of Hg)

0 35.0

720 63.0

Calculate the rare constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_dTn1uCz11HoZ
https://dl.doubtnut.com/l/_Jn17OR13BeFq

21. The following data were obtained during the first order thermal
decomposition of S0,Cl, at a constant volume

S0,Cly(g) — SO1(g) + Cly(g)

S50.ClL(g) —— S0,(g) + Clig)

Experiment | Time/s™! | Total pressure/atm

1 ] 0.5

2 100 0.6

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

o Watch Video Solution

22. The rate constant for the decomposition of N2Os at various
temperatures

is given below:

T/°C 0 20 40 60 30

10°xk/s' | 0.0787 | 1.70 | 25.7 | 178 | 2140



https://dl.doubtnut.com/l/_Qnp0qEaqbEzF
https://dl.doubtnut.com/l/_yPo6H87gPO8s

Draw a graph between In k and 1/T and calculate the values of A and

E,. Predict the rate constant at 30° and 50° C.

° Watch Video Solution

23. The rate constant for the decomposition of hydrocarbons is
2.418 x 10 5s ! at 546K. If the energy of activation is 179.9kJmol ~ !,

what will be the value of pre — exponential factor?

° Watch Video Solution

24. Consider a certain reaction A — Products with k& = 2.0 x 10251,
Calculate the concentration of A remaining after 100s if the initial

concentration of A is 1.0molL .

° Watch Video Solution



https://dl.doubtnut.com/l/_yPo6H87gPO8s
https://dl.doubtnut.com/l/_tncLLTVYobJY
https://dl.doubtnut.com/l/_zFhrdQd72983

25. Sucrose decomposes in acid solution into glucose and fructose
according to the first order rate law, with ¢; /5 = 3.00hr. What fraction

of sample of sucrose remains after 8hr ?

o Watch Video Solution

26. The decomposition of hydrocarbon follows the equation
k — (45 % 10118_1)6_28000K/T

Calculate E,,.

o Watch Video Solution

27. The rate constant for the first order decompoistion of a certain

reaction is described by the equation

1.25 x 10*K

logk(sil) = 14.34 — T

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

(b) At what temperature will its half-life periof be 256 min ?

e @0 l


https://dl.doubtnut.com/l/_AeEA18aD8tNm
https://dl.doubtnut.com/l/_uBpgCMFMTm5P
https://dl.doubtnut.com/l/_366wPqL0i39h

L_—__Watch Video Solution )

28. The decomposition of A into product has value of k as 4.5 x 10°s !
at 10°C and energy of activation of 60kJmol ~'. At what temperature

would kbe 1.5 x 10%s 17

o Watch Video Solution

29. The time required for 10 % completion of a first order reaction at
298K is equal to that required for its 25 % completion at 308K . If the

valueof A is 4 x 1010371, calculate k at 318K and E,.

o Watch Video Solution

30. The rate of a particular reaction doubles when temperature changes

from 27° Cto 37° C. Calculate the energy of activation of such a reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_366wPqL0i39h
https://dl.doubtnut.com/l/_OJMg61xZDg0F
https://dl.doubtnut.com/l/_fVQvEHnfuB8L
https://dl.doubtnut.com/l/_bTHbtzcqZ23y

NCERT EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTTIONS

(MULTIPLE CHOICE QUESTIONS-1)

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

B. decreases


https://dl.doubtnut.com/l/_zFBScyQVpWK2
https://dl.doubtnut.com/l/_gqFAo6Ldd4NK

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. determaining the rate constants at two temperatures

C. determining probability of collision

D. using catalyst

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_gqFAo6Ldd4NK
https://dl.doubtnut.com/l/_BHA4X38jqBdA

4. Consider Fig. below and mark the correct option.

Activated complex

I // F;roducts
2 / E
g 2
w| A
Reactants
Reaction coordinate ————p

A. Activation energy of forward reaction is E; + E, and product is

less stable than reactant.

B. Activation energy of forward reaction is E; + E5 and product is

more stable than reactant.

C. Activation energy of both forward and backward reaction is

E, + E, and reactant is more stable than product.


https://dl.doubtnut.com/l/_eEf6YfTGiuvq

D. Activation energy of backward reaction is E; and product is more

stable than reactant.

Answer: A

o View Text Solution

5. Consider a first order gas phase decomposition reaction given below:
A(g) = B, +C,

The initial pressure of the system before decomposition of A was p;. After
lapse of time t’. Total pressure of the system increased by x units and

became P,. the rate constant k for the reaction is given as

2.303 P;
Ak = log
t PZ’ — I
2.303 ;
B.k = log P
t 2P, — P,
2.303 s
Ck= log P
t 2P, + P;
2.303 P;
D.k = og
t P+

Answer: B


https://dl.doubtnut.com/l/_eEf6YfTGiuvq
https://dl.doubtnut.com/l/_VdchFqkV9gpW

° Watch Video Solution

6. According to Arrhenius equation rate constant K is equal to A

e. B/ BT \Which of the following options represents the graph of In K

1?
VST.

A e

Ink

B. #)  1T—

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_VdchFqkV9gpW
https://dl.doubtnut.com/l/_BU3OjERT8Gms
https://dl.doubtnut.com/l/_t7U10Yqd4DzS

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

option.

k= Ae =&

A. Rate constant increases exponentially with increasing activation

energy and decreasing temperature

B. Rate constant decreases exponentially with increasing activation

energy and decreasing temperrature

C. Rate constant increases exponentially with decreasing activation

energy and decreasing temperature

D. Rate constant increases exponentially with decreasing activation

energy and increasing temperature

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_t7U10Yqd4DzS

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

between zinc and dil. HCl is given in Fig. below. On the basis of this, mark

the correct option.

0

20 30 40 50

. Vs =V,

A. Average rate uptto 40s is a0
B. A te upto 40 ds i Vs — V5
. Average rate (o] seconds Is —————
& uP 40 — 30

V-
C. Average rate upto 40 seconds is 4—8


https://dl.doubtnut.com/l/_ez3mfvZxVsbB

Vs -V

D. Average rate up to 40 seconds is —————
& P 40 — 20

Answer: C

o 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 sum of the

stoichiometric coefficients of reactants in the balanced chemical

equation for a reaction.

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

concentration of the reactants in the rate law expression.

Answer: C



https://dl.doubtnut.com/l/_ez3mfvZxVsbB
https://dl.doubtnut.com/l/_4kmo1Gddm9VY

| o Watch Video Solution

10. Consider the graph given in figure . Which of the following options

does not show instantaneous rate of reaction at 40 ?

2030 40 50

Vs — Vs
50 — 30
g Va—Va
© 50 — 30


https://dl.doubtnut.com/l/_4kmo1Gddm9VY
https://dl.doubtnut.com/l/_R3UIQaiTmjjl

Vs — Vs

¢ 40 — 30

Vs — Vi

D. 40 — 20
Answer: B

o Watch Video Solution

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

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

reactant (s)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_R3UIQaiTmjjl
https://dl.doubtnut.com/l/_8QxT6OBcSHQV

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

given below ?

5Br~ (aq) + BrO; (ag) + 6H " (aq) — 3Bry(aq) + 3H,O(1) .

LABr] A

At At
: D[Br-] EA[H+]
At 5 At
c D[Br-] EA[H+]
At 6 At
5 D[Br~] :6A[H+]
At At

Answer: C

o Watch Video Solution

13. Which of the following graphs represents exothermic reaction ?

| L

L

A. (i) only


https://dl.doubtnut.com/l/_8QxT6OBcSHQV
https://dl.doubtnut.com/l/_hIpn2hHyUQo8
https://dl.doubtnut.com/l/_jDORSLRXyt52

B. (ii) only

C. (iii) only

D. (i) and (ii)

Answer: A

o View Text Solution

14. Rate law for the reaction, A + 2B — C'is found to be
Rate = k[A][B]
Concentration of reactant 'B' is doubled keeping the concentration of ‘A

constant, the value of rate constant willbe

A.the same
B. doubled
C. quadrupled

D. halved


https://dl.doubtnut.com/l/_jDORSLRXyt52
https://dl.doubtnut.com/l/_E0sSOsdTGOwm

Answer: A

o Watch Video Solution

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

theory of chemical reaction?

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

ignores their structural features

B. Number of effective collisions determines the rate of reaction

C. Collision of atoms or molecules possessing sufficient threshold

energy results into the product formation

D. Molecules should collide with sufficient threshold energy and

proper orientation for the collision to be effective.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_E0sSOsdTGOwm
https://dl.doubtnut.com/l/_jhum303ZLuXI

16. A first order reaction is 50 % completed in 1.26 x 10's. How much
time would it take for 100 % completion?

A.1.26 x 10"s

B.2.52 x 10's

C.2.52 x 10%s

D. infinite

Answer: D

o Watch Video Solution

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

A(g) +2 B(g) — 2C(g)

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


https://dl.doubtnut.com/l/_JaL8pbu9Dunl
https://dl.doubtnut.com/l/_iGJ0XBEALL3i

obtained. Choose the

correct option for the rate equations for this

reaction.

Exp. | Initial Initial Initial rate of
concentration | concentration | formation of
of [A)Y/mol L™ | of [BY/mol L~! | [C}/mol L1

1. 10.30 0.30 0.10

2. 10.30 0.60 0.40

3. 10.60 0.30 0.20

A.Rate = k[A]’[B]

B.Rate = k[A][B]?

C.Rate —k[A][B]

D.Rate = k[A]*[B]"

Answer: B

o Watch Video Solution

18. Which of the following statement is not correct for the catalyst ?

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



https://dl.doubtnut.com/l/_iGJ0XBEALL3i
https://dl.doubtnut.com/l/_qbOxnK5A0LKb

B. It alters AG of the reaction

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

reaction

D. It provides an alternate mechanism by reducing activation energy

between reactants and products.

Answer: B

o Watch Video Solution

19. The value of rate constant of a pseudo first order reaction

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

B. depends on the concentration of reactants

C.is independent of the concentration of reactants

D. depends only on temperature.

Answer: B


https://dl.doubtnut.com/l/_qbOxnK5A0LKb
https://dl.doubtnut.com/l/_yXUHknjhhOei

o Watch Video Solution

20. Consider the reaction A — B. The concentration of both the
reactants and the products varies exponentially with time. Which of the
following figure correctly describes the change in concentration of

reactants and products with time ?

T ‘ [B]
1 /
g /
c . /
3 N — Al
Time ——p
A (a)
[B]
A
B.
T [B]
gl
= ’;
E|
[
§ %
Sl Al
Time ——p

(c)


https://dl.doubtnut.com/l/_yXUHknjhhOei
https://dl.doubtnut.com/l/_kDOmmJzgbMv6

Concentration —»

Answer: B

° Watch Video Solution

NCERT EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTTIONS

(MULTIPLE CHOICE QUESTIONS-II)

1. Rate law cannot be determined form balanced chemical equation if
a€a€...

A. reverse reaction is involved

B. it is an elementary reaction

C.it is a sequence of elementary reactions

D. any of the reactants is in excess.


https://dl.doubtnut.com/l/_kDOmmJzgbMv6
https://dl.doubtnut.com/l/_P6ekD1OC8Phi

Answer: A::C::D

° Watch Video Solution

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

chemical equation of an elementary reaction ?

A. Order is same as molecularity

B. Order is less than the molecularity

C. Order is grater than the molecularity

D. Molecularity can never be zero.

Answer: A::D

° Watch Video Solution

3.1n any unimolecular reaction


https://dl.doubtnut.com/l/_P6ekD1OC8Phi
https://dl.doubtnut.com/l/_yQSkyDIxON0F
https://dl.doubtnut.com/l/_Io2qxJYBlCxc

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

o Watch Video Solution

4. For a complex reaction a€,3€)a€, .

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

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

step

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

step

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


https://dl.doubtnut.com/l/_Io2qxJYBlCxc
https://dl.doubtnut.com/l/_8rnDnHJUZR5B

Answer: A::D

o Watch Video Solution

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

1130K
2NH3(g) —— Na(g) + 3H,(g)

Platinum catalyst

Which of the following options are correct for this reaction ?

A. Rate of reaction = Rate constant

B. Rate of the reaction depends on concentration of ammonia

C.Rate of decomposition of ammonia will remain constant until
ammonia disappears completely

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

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_8rnDnHJUZR5B
https://dl.doubtnut.com/l/_3Y7V96vG3SHn

6. During decomposition of an activated complex

A. energy is always released

B. energy is always absorbed

C. energy does not change

D. reactants may be formed

Answer: A::D

o Watch Video Solution

7. According to Maxwell Boltzmann distribution of energy

A.the fraction of molecules with most probable kinetic energy

decreases at higher temperatures

B.the fraction of molecules with most probable kinetic energy

increases at higher temperatures


https://dl.doubtnut.com/l/_Px5gZLyP9Dry
https://dl.doubtnut.com/l/_aDoX1tTVaEWT

C. most probable kinetic energy increases at higher temperatures

D. most probable kinetic energy decreases at higher temperatures.

Answer: A::C

o Watch Video Solution

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

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

B. area under the curve increases with increases in temperature

C. area under the curve decreases with increase in temperature

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

hand side.

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_aDoX1tTVaEWT
https://dl.doubtnut.com/l/_1u3zEL2Md7vv

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

Arrhenius equation?

A. Rate of a reaction increases with increase in temperature

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 decrease in activation energy.

Answer: A::B

o Watch Video Solution

10. Mark the incorrect statements.

A. Catalyst provides an alternative pathway to reaction mechanism

B. Catalyst raises the activation energy

C. Catalyst lowers the activation energy


https://dl.doubtnut.com/l/_1u3zEL2Md7vv
https://dl.doubtnut.com/l/_cc3eMAwmDnWp
https://dl.doubtnut.com/l/_kSSbdpVxKAW3

D. Catalyst alters enthalpy change of the reaction.

Answer: B::D

° Watch Video Solution

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

Reaction rate —»

A. Time —»

Concentration
of reactant —»

B. Time —»

Reaction rate —p

C. Time —»


https://dl.doubtnut.com/l/_kSSbdpVxKAW3
https://dl.doubtnut.com/l/_bLzoyl5SopvG

S Slope = —
£g
g8
5%
o |
Time —»
D.
Answer: A::D

° Watch Video Solution

12. Which of the following graph is correct for a first order reaction ?

1y,

A [Rlo

l,

Molar
concentration [P]—p

C. Time—


https://dl.doubtnut.com/l/_bLzoyl5SopvG
https://dl.doubtnut.com/l/_9jkoRKZcNS8H

D. s

Answer: A::D

° Watch Video Solution

NCERT EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTTIONS

(SHORT ANSWER QUESTIONS)

1. State a condition under which a bimolecular reaction is kinetically first

order reaction.

o Watch Video Solution

2. Write the rate equation for the reaction 2 A + B — C if the order

of the reaction is zero.

o Watch Video Solution



https://dl.doubtnut.com/l/_9jkoRKZcNS8H
https://dl.doubtnut.com/l/_JdoWqm7rkC7k
https://dl.doubtnut.com/l/_FTNufPfjOQ9N
https://dl.doubtnut.com/l/_ZAUvOW9Req3V

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

2NO(g) + O2(g) — 2NO5(g)

° Watch Video Solution

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

value?

° 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.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_ZAUvOW9Req3V
https://dl.doubtnut.com/l/_FCiiLl6Q6Th7
https://dl.doubtnut.com/l/_F3xBT5rDWyXC
https://dl.doubtnut.com/l/_VNwE128AXJhq

7.For areaction A + B — Products, the rate law is -Rate = k[A] [B]?’/2

Can the reaction be an elementray reaction ? Explain.

° Watch Video Solution

8. For a certain reaction a large fraction of molecules has energy more
than the threshold energy, still the rate of reaction is very slow. The

possible reason for this could be that

° Watch Video Solution

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

Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_VNwE128AXJhq
https://dl.doubtnut.com/l/_mL3hGyoFjkNA
https://dl.doubtnut.com/l/_uagPTMq6Plfv
https://dl.doubtnut.com/l/_1zvqB4gJyxRl

10. For a general reaction A — B, plot of concentration of A vs time is
given in Fig. Answer the following questions on the basis of this graph.
(i) What is the order of the reaction ? (ii) What is the slope of the curve ?

(iii) What are the units of rate constant ?

Lo

° View Text Solution

11. The reaction between Hj(g) and O, (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

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

° Watch Video Solution



https://dl.doubtnut.com/l/_cuo8wehH28pI
https://dl.doubtnut.com/l/_q2YJYeBUYdJe
https://dl.doubtnut.com/l/_yik9q8l7nzTr
https://dl.doubtnut.com/l/_PNtqJsFFw4x2

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 decreases 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.

° Watch Video Solution



https://dl.doubtnut.com/l/_PNtqJsFFw4x2
https://dl.doubtnut.com/l/_UrJWo9eUOpDU
https://dl.doubtnut.com/l/_2uFgEOtiTivA
https://dl.doubtnut.com/l/_ZvsbBVb20O8I

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

acid solution before starting the titration?

° Watch Video Solution

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

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

consideration the balanced chemical equation ?



https://dl.doubtnut.com/l/_ZvsbBVb20O8I
https://dl.doubtnut.com/l/_wE3Dqwx1dkkp
https://dl.doubtnut.com/l/_BSqCGVOlT56a
https://dl.doubtnut.com/l/_tIK27PZDTedN
https://dl.doubtnut.com/l/_ZBDzZR7GEh17

° Watch Video Solution

NCERT EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTTIONS

(MATCHING TYPE QUESTIONS)

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

Column I Column |
(7) Catalyst alters the rate of reaction (a)  cannot be
(i) Molecularity (b)  proper or
(iti)  second half life of first order reaction (¢) by loweri
(iv) e Fa/RT (d) issamea
(v) Energetically favourable reactions are (e)  total pro
sometimes slow
(vi) Area under the Maxwell Boltzmann curve (f) refersto
is constant equal to «
° View Text Solution
2. Match the items of Column I and Column II.
Column I Column IT
(2) Diamond (a)  short interval of time
(i) Instantaneous rate (b)  ordinarily rate of conversion is
imperceptible

(i1i)  Averagerate (¢)  long duration of time


https://dl.doubtnut.com/l/_ZBDzZR7GEh17
https://dl.doubtnut.com/l/_ytcz6cYkXvwg
https://dl.doubtnut.com/l/_tfsCpZoMvO1p

° View Text Solution

3. Match the items of Column | and Column II.

Column I
(2) Mathematical expression for rate of reaction (a)
(i1) Rate of reaction for zero order reaction is equal to (b)

(¢2¢)  Units of rate constant for zero order reaction is same
as that of
(iv) Order of a complex reaction is determined by (d)

—
)
~

° View Text Solution

NCERT EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTTIONS

(ASSERTION AND REASON TYPE QUESTIONS)

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

explananation of assertion.


https://dl.doubtnut.com/l/_tfsCpZoMvO1p
https://dl.doubtnut.com/l/_3EzQqlYqMwBn
https://dl.doubtnut.com/l/_bHb826kgoAHb

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: B

° Watch Video Solution

NCERT EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTTIONS

(ASSERTION AND REASON TYPE OUESTIONS)

1. Assertion (A) Order and molecularity are same.
Reason (R) Order is determined experimentally and molecularity is the
sum of the stoichiometric coefficient of rate determining elementary

step.


https://dl.doubtnut.com/l/_bHb826kgoAHb
https://dl.doubtnut.com/l/_4OCxr6y8Twz7

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

explananation 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.

o Watch Video Solution

2. Assertion (A) The enthalpy of reaction remains constant in the
presence of a catalyst.

Reason (R) A catalyst participating in the reaction froms different
activated complex and lowers down the activation energy but the

difference in energy of reactant and product remains the same.


https://dl.doubtnut.com/l/_4OCxr6y8Twz7
https://dl.doubtnut.com/l/_j2lu5YEef4jJ

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

explananation 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

o Watch Video Solution

3. Assertion: All collisions of reactant molecules lead to product
formation.
Reason: Only those collisions in which molecules have correct orientation

and sufficient kinetic energy lead to compound formations.

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

explananation of assertion.


https://dl.doubtnut.com/l/_j2lu5YEef4jJ
https://dl.doubtnut.com/l/_mXIs0rNdCi5z

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.

o Watch Video Solution

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

fairly accurate for simple as well as complex molecules.

Reason (R) Reatant molecules undergo chemical irrespective of their

orientation during collison.

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

explananation of assertion.

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

assertion.


https://dl.doubtnut.com/l/_mXIs0rNdCi5z
https://dl.doubtnut.com/l/_Hd4fbJeyYLJP

C. Assertion is correct but reason is incorrect.

D. Both assertion and reason are incorrect.

Answer: C

o Watch Video Solution

NCERT EXEMPLAR PROBLEMS WITH ANSWERS, HINTS AND SOLUTTIONS

(LONG ANSWER QUESTIONS)

1. All energetically effective 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/_Hd4fbJeyYLJP
https://dl.doubtnut.com/l/_m7y2X5HGTSxo
https://dl.doubtnut.com/l/_USVlrS4nMmzy

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

catalyst is used in a reaction.

° Watch Video Solution

4. Explain the difference 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 first

order reaction .

° Watch Video Solution

ADDITIONAL QUESTIONS (VERY SHORT ANSWER QUESTIONS) I. General

introduction and rates of reactions



https://dl.doubtnut.com/l/_USVlrS4nMmzy
https://dl.doubtnut.com/l/_jHv68uL6w0E9
https://dl.doubtnut.com/l/_bfLMJUqWVbdH
https://dl.doubtnut.com/l/_QRx6dAEHJXxO
https://dl.doubtnut.com/l/_cZWzQcXQbpV4

1. Write expression for rate of reaction in terms of each reactant and
product for the reaction

Ny + 3Hy — 2NH3

o Watch Video Solution

2. For the straight reaction,
X5(9) + 2Y3(g) — 2 XYs(g), write the rate equation in terms of

disappearance of Y,

o Watch Video Solution

3. The rate law for the following reactions:
Ester + H® — Acid + Alcohol, is

dz /dt = k(ester) [H3O@}O

What would be the effect on the rate if
(a) concentration of ester is doubled.

(b) concentration of H ® ion is doubled.


https://dl.doubtnut.com/l/_cZWzQcXQbpV4
https://dl.doubtnut.com/l/_hpJJefmOUhMD
https://dl.doubtnut.com/l/_81TYyxWgUxLO

° Watch Video Solution

4. Express the rate of the following reaction in terms of disappearance of
hydrogen in the reaction

3 Hy(g) + Na(g9) — 2 NHs(g)

° Watch Video Solution

5.For the reaction Ny(g) + 3 Hy(g) — 2 NHs(g), if
A[NH;3) /At =4x10"% molL 's~! what is the value of

“A[H,] /At ?

° Watch Video Solution

6. Write the names of four factors affecting the rate of a reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_81TYyxWgUxLO
https://dl.doubtnut.com/l/_KSNGDZifX61f
https://dl.doubtnut.com/l/_SbCJGBz4036G
https://dl.doubtnut.com/l/_M2adLiMNLA9x

ADDITIONAL QUESTIONS (VERY SHORT ANSWER QUESTIONS) Il. Rate law,

order of reaction, rate constant and its units

1. Define rate of reaction and rate constant.

o Watch Video Solution

2. Define rate of reaction and rate constant.

o Watch Video Solution

3. What is the difference between Rate law and Law of Mass Action ?

o Watch Video Solution

4. Give an example of a reaction having fractional order.

o Watch Video Solution



https://dl.doubtnut.com/l/_VZAkL4dLsPde
https://dl.doubtnut.com/l/_mDEikCGvZsZf
https://dl.doubtnut.com/l/_WWmF25YvuDKE
https://dl.doubtnut.com/l/_fEnoXaj3axZE

5.The rate law for decomposition Ny Oy is rate =k[N5Os]

What is the significance of k in the equation?

° Watch Video Solution

6. Define the term 'order of reaction' for chemical reactions.

° Watch Video Solution

7. Give one example of first order reaction.

° Watch Video Solution

8. Rate of reaction is given by the eqution : Rate = k[A]*[B]. What are the

units for the rate and rate constant for the reaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_VAsU1SglEWT8
https://dl.doubtnut.com/l/_q1bwAlf3LWc5
https://dl.doubtnut.com/l/_Fi5ruIubWsY0
https://dl.doubtnut.com/l/_K33vYS2iMR8i
https://dl.doubtnut.com/l/_ZiHCNXeL15DC

9. The decomposittion reaction of ammonia gas on platinum surface has
a rate constant = 2.5 x 10~* mol L™ 's~!. wWhat is the order of the

reaction ?

o Watch Video Solution

10. The rate constant of a reaction is 3 x 10> min~!. What is the order

of reaction ?

o Watch Video Solution

ADDITIONAL QUESTIONS (VERY SHORT ANSWER QUESTIONS) lll. Molecularity,

mechanism and difference between order and molecularity

1. Define molecularity of a reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZiHCNXeL15DC
https://dl.doubtnut.com/l/_v978Ag179zMY
https://dl.doubtnut.com/l/_jLmnqgUSwOUC

2. Give one example of a reaction where order and molecularity are equal.

o Watch Video Solution

3. What is the rate determining step of a reaction ?

o Watch Video Solution

4. What is meant by an elementary reaction ?

o Watch Video Solution

1
5.What is the molecularity of the reaction, Cl — 50l2(g) ?

o Watch Video Solution



https://dl.doubtnut.com/l/_FH4b4V8gyOa2
https://dl.doubtnut.com/l/_ZP1KL8LReYQ7
https://dl.doubtnut.com/l/_C18PQg4ZKnir
https://dl.doubtnut.com/l/_bNjWLqlFUMeP

6. For the reaction NOy + CO — CO45 + NO, the rate law is : Rate

— k[NO,]*. Propose the probable mechanism of this reaction.

o Watch Video Solution

7. For a reaction : A+ H,O — B, Rate oc A]. What is its (i)

Molecularity (ii) Order of reaction ?

o Watch Video Solution

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

kinetically of first order reactions.

o Watch Video Solution

ADDITIONAL QUESTIONS (VERY SHORT ANSWER QUESTIONS) IV. Integrated

rate equations, half-life, determination of rate law, rate const. and order



https://dl.doubtnut.com/l/_vTRFxp0ryB1g
https://dl.doubtnut.com/l/_drhYmWbvz8Ck
https://dl.doubtnut.com/l/_RgIrFSK2TQvG
https://dl.doubtnut.com/l/_3jJuoN4BsTYe

1.In the reaction aA + bB — products, if concentration of A is doubled
(keeping B constant) the initial rate becomes four times and if B is
doubled (keeping A constant), the rate becomes double. What is the rate

law equation and order of reaction ?

° Watch Video Solution

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

° Watch Video Solution

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

how much time, will the reactions go to completion ?

° Watch Video Solution

4. Give an example of a zero order reaction and write an expression for its

rate constant.



https://dl.doubtnut.com/l/_3jJuoN4BsTYe
https://dl.doubtnut.com/l/_kHugMEG7QCdq
https://dl.doubtnut.com/l/_EaUYnIPToT9e
https://dl.doubtnut.com/l/_hABkXeOcgzMR

| ° Watch Video Solution

5. Write the expression showing the change of concentration with time in

the exponential form for reactions of first order.

° Watch Video Solution

6. How is half-life period (t1/2) of a first order reaction related to its rate

constant (k) ?

° Watch Video Solution

7. How is half-life period of a initial concentration for a second order

reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_hABkXeOcgzMR
https://dl.doubtnut.com/l/_D1JqUcC2DFn0
https://dl.doubtnut.com/l/_Avb6hR3bIcMU
https://dl.doubtnut.com/l/_ntwqoyseOLzx

8. If half-life period of a reaction is inversely proportional to initial

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

A.”Zero

B. first

C. Second

D. None of the above

° Watch Video Solution

9. For a reaction R — P, half Hlife (t;/2) is observed to be independent

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

° Watch Video Solution



https://dl.doubtnut.com/l/_1coTmm9IkAFL
https://dl.doubtnut.com/l/_08fxrE96faIU

10. Write expression for half-life in case of a reaction between hydrogen

and chlorine to form hydrochloric acid gas.

° View Text Solution

11. Three-fourth of a first order reaction is completed in 32 minutes. What

is the half-life period of this reaction ?

o Watch Video Solution

12. Draw a schematic graph showing how the rate of first order reaction

changes with change in concentration of reactants.

o Watch Video Solution

ADDITIONAL QUESTIONS (VERY SHORT ANSWER QUESTIONS) V. First order

reactions, pseudo first order reactions and radioactive disintegration



https://dl.doubtnut.com/l/_34V4ENTNwhsG
https://dl.doubtnut.com/l/_PYeUAsoYPx2O
https://dl.doubtnut.com/l/_B4kTp99BUEg1
https://dl.doubtnut.com/l/_6x2MSMnMhczb

1. What is meant by pseudo first order reaction? Given an example of

pseudo first order reaction. Write rate equation for the same.

° Watch Video Solution

2. Radioactive disintegration is a first order reaction. Explain why.

° Watch Video Solution

ADDITIONAL QUESTIONS (VERY SHORT ANSWER QUESTIONS) VI. Activation

energy, effect of temp. on rate (Arrhenius eqn.) and effect of catalyst on rate

1. Define activation energy of a reaction.

° Watch Video Solution

2. Define temperature coefficient of a reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_6x2MSMnMhczb
https://dl.doubtnut.com/l/_l4JMcp6pcf4L
https://dl.doubtnut.com/l/_h05eoVHBQ8Qm
https://dl.doubtnut.com/l/_n6V6AMV9ElMp

3.The activation energy of a reaction is zero. Will the rate constant of the

reaction depend upon temperature ? Give reason.

° Watch Video Solution

4. In Arrhenius equation k = Ae*E“/RT), A is the value of the rate

constant

° Watch Video Solution

ADDITIONAL QUESTIONS (VERY SHORT ANSWER QUESTIONS) VII. Collision

theory

1. What are the two necessary conditions for a collision between two

molecules to be effective ?

° Watch Video Solution



https://dl.doubtnut.com/l/_n6V6AMV9ElMp
https://dl.doubtnut.com/l/_QeuVPtAOzcqO
https://dl.doubtnut.com/l/_rFuY8RDMD8iu
https://dl.doubtnut.com/l/_coGlhfv2KOvt

ADDITIONAL QUESTIONS (SHORT ANSWER QUESTIONS) I General

introduction and rates of reactions

1. What is meant by reaction rate ? Give its symbolic expression
expression and units for the reaction

CO(g) + NO;(g) — COs(g) + NO(g)

o Watch Video Solution

2. Differentiate between :Average rate and instantaneous rate of a

chemical reaction.

o Watch Video Solution

3. Express the relationship between the rate of production of HCl and the

rate of disappearance of Hj in the reaction : Hy + Cly, — 2HCI

o Watch Video Solution



https://dl.doubtnut.com/l/_upb62ov1nMl3
https://dl.doubtnut.com/l/_AI3rCJtu4XnK
https://dl.doubtnut.com/l/_WGGfhkJ3Wlt9

ADDITIONAL QUESTIONS (SHORT ANSWER QUESTIONS) Il. Rate law, order of

reaction, rate constant and its units

1. Define the following :
(i) Order of a reaction (ii) Molecularity of a reaction (iii) Rate law (iv) Law

of mass action

° Watch Video Solution

2. What is meant by the 'rate constant, k' of a reaction ? If the
concentration be expressed in mol L~ ! units and time in seconds, what
would be the units for k (i) for a zero order reaction and (ii) for a first

order reaction?

° Watch Video Solution

3. What is order of reaction ? Write units of the rate constant k for zero

order, first order and second order reaction.



https://dl.doubtnut.com/l/_Hdvd1TDOHUZn
https://dl.doubtnut.com/l/_8LqaoqTzGj9u
https://dl.doubtnut.com/l/_Tbb09ijcLFRQ

I & Watch Video Solution

4. The decomposition of dimethyl ether leads to the formation of
CH,, Hy, and C'O and the reaction rate is given by

Rate = k[CH;OCH;]/?

The rate of reaction is followed by increase in the pressure in a closed
vessel , so the rate can also be expressed in terms of the partial pressure
of dimethyl either, :. e. ,

3/2
Rate = k[pcw,ocH,] /

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

units of rate and rate constant ?

° Watch Video Solution

5. Write any four differences between 'rate of reaction' and 'rate constant'

of a reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_Tbb09ijcLFRQ
https://dl.doubtnut.com/l/_osPQy7sItJy9
https://dl.doubtnut.com/l/_iBMd5NlmqJ6R

ADDITIONAL QUESTIONS (SHORT ANSWER QUESTIONS) Iil. Molecularity,

mechanism and difference between order and molecularity

1. Comment on the statement that molecularity of the slowest step in a

reaction gives the overall molecularity of the reaction.

o Watch Video Solution

2. What is the rate determining step of a reaction ?

o Watch Video Solution

3. The rate expressions of some reactions are given below :
(@) 2N;05 — ANOs + Oy, Rate = k[N,Os]

(b) 2NOs + F5 — 2NOoF, Rate = k[NO,|[F5]
(c)NOy + CO — CO5 + NO, Rate = k[NO,)?

Propose the probable mechanism of each of the above reactions.

o Watch Video Solution



https://dl.doubtnut.com/l/_Uua13vPm13ms
https://dl.doubtnut.com/l/_iIvomqQmLvir
https://dl.doubtnut.com/l/_4theRKP2Ccyp

4. Nitric oxide, NO, reacts with oxygen to produce nitrogen dioxide :
2NO(g) + O1(g) = 2NOs(g)
The rate law for this reaction is : Rate = k[NO]*[Os)].

Propose a mechanism for the above reaction.

° Watch Video Solution

5. Give any four differences between order of a reaction and its

molecularity ?

° Watch Video Solution

6. Explain with suitable example, how the molecularity of a reaction is

different from the order of a reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_4theRKP2Ccyp
https://dl.doubtnut.com/l/_76ktUVsSL5yi
https://dl.doubtnut.com/l/_P7V0DbJiF3ky
https://dl.doubtnut.com/l/_TpgIx9Qdrm13
https://dl.doubtnut.com/l/_02TxgMOyW2OM

7. Define and explain the term 'molecularity of a reaction' with suitable

example.

o Watch Video Solution

ADDITIONAL QUESTIONS (SHORT ANSWER QUESTIONS) IV. Integrated rate

equations, half-ife, determination of rate law, rate const, and order

1. Derive the relationship between rate constant and half-life period of a

first order reaction.

° Watch Video Solution

2. Show that for the reactions of first order (i) Half-life period is
independent of initial concentrations.

(ii) Units of rate constant do not depend upon the units of concentration.

° Watch Video Solution



https://dl.doubtnut.com/l/_02TxgMOyW2OM
https://dl.doubtnut.com/l/_yWQpYd4BuBJV
https://dl.doubtnut.com/l/_468yQ395GVon
https://dl.doubtnut.com/l/_lj0XzhEkWQLq

3. Derive the equation for the rate constant of a first order reaction and
show that the time required for the completion of half of the first order

reaction is independent of initial concentration.

o Watch Video Solution

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

(i) Express the rate of the following reaction in terms of reactants and
products :

2 HI —» Hy, + I,

(i) If the expression for the above reaction is, rate = k[HI]2, what is the
order of the reaction.

(iii) Are the order and molecularity of the above reaction same ? Give

reason.

o Watch Video Solution



https://dl.doubtnut.com/l/_lj0XzhEkWQLq
https://dl.doubtnut.com/l/_EuMAcXrampwv

5. Derive integrated rate equation for rate constant for a first order
reactants. What would be units of the first order rate constant, if the

concentration is expressed in moles per litre and time in seconds ?

° Watch Video Solution

6. (a) How does the rate of reaction depend upon the concentration of

reactants ?

° Watch Video Solution

7.(b) What is rate constant ? Write 'two applications' of rate law.

° Watch Video Solution

8. Define half-life period. How is it related to the order of a reaction ?

° Watch Video Solution



https://dl.doubtnut.com/l/_CfrAbX5330Wv
https://dl.doubtnut.com/l/_q68ZVETaTyQB
https://dl.doubtnut.com/l/_XTCJk7dYho4G
https://dl.doubtnut.com/l/_07L37N7TUKVv

ADDITIONAL QUESTIONS (SHORT ANSWER QUESTIONS) V. First order

reactions, pseudo first order reactions and reactions and radioactive

disintegration

1. What are Pseudounimolecular reactions ? Explain with the help of a

suitable example.

° Watch Video Solution

2. The hydrolysis of ethyl acetate

H+
CH3;COOCsHs + HO — CH3COOH + C9Hs0OH is a reaction of

° Watch Video Solution

3. What do you mean by molecularity and order of a reaction ? Explain
why  their  values are different in  the reaction

CH3;COOCsHs + H,O — CH3COOH + C9H;0H.

| oo |


https://dl.doubtnut.com/l/_07L37N7TUKVv
https://dl.doubtnut.com/l/_AkkSSZl7PBo8
https://dl.doubtnut.com/l/_3tqfstuZKcLc
https://dl.doubtnut.com/l/_LMLnIINdisgI

I & Watch Video Solution ]

4. Define half-life period and average life. Derive relation between them.

° Watch Video Solution

H+
5.For the reaction C12H22011 + HoO — CgH1204 + CgH120g, write
(i) Rate of reaction expression (ii) rate law equation (iii) molecularity (iv)

order of reaction

° Watch Video Solution

ADDITIONAL QUESTIONS (SHORT ANSWER QUESTIONS) VI. Activation energy,

effect of temp. on rate (Arrhenius eqn.) and effect of catalyst on rate

1. Define the term Activation energy. Why different reactions proceed at

different speeds ?

° Watch Video Solution



https://dl.doubtnut.com/l/_LMLnIINdisgI
https://dl.doubtnut.com/l/_tQydRkHPHLb4
https://dl.doubtnut.com/l/_dLCKxQgs9tM2
https://dl.doubtnut.com/l/_GIWy8Vlg8DL5

2. Define energy of activation. Draw diagram of energy profile to show the

influence of a positive catalyst on the energy of activation of a reaction.

° Watch Video Solution

3. The reaction 2H»(g) + O2(g) — 2H20(g) is feasible. How is that
hydrogen and oxygen mixture allowed to stand at room temperature

shows no formation of water at all ?

° Watch Video Solution

4. State the role of activated complex in a reaction and state its relation

with activation energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_GIWy8Vlg8DL5
https://dl.doubtnut.com/l/_NgyVGZsSbNMV
https://dl.doubtnut.com/l/_AtHfsgihUb6J
https://dl.doubtnut.com/l/_OV0RX82F2c7Z

5. What is the effect of temperature on the rate of reaction ? Explain

giving reasons.

° Watch Video Solution

6. Write Arrhenius equation showing the effect of temperature on the
reaction rate. What do different symbols signify ? How does it help in the

calculation of activation energy of a reaction ?

° Watch Video Solution

7. What is activation energy ? How is the rate constant of a reaction

related to its activation energy ?

° Watch Video Solution



https://dl.doubtnut.com/l/_A7Khvbb8eAXE
https://dl.doubtnut.com/l/_GYJATMUVRWH6
https://dl.doubtnut.com/l/_rjnqmKyErMKW

8.How is rate constant of a reaction affected by temperature ? Write the
name of this relation. How will you calculate activation energy of a

reaction with the help of this relation ?

o Watch Video Solution

9. Briefly explain the effect of adding catalyst on the rate of a reaction.

o Watch Video Solution

ADDITIONAL QUESTIONS (SHORT ANSWER QUESTIONS) VII. Collision theory

1. Write a short note on 'collision theory of reaction rates'.

° Watch Video Solution

ADDITIONAL QUESTIONS (SHORT ANSWER QUESTIONS) VIil. Miscellaneous



https://dl.doubtnut.com/l/_fvgjBqn2PPza
https://dl.doubtnut.com/l/_MaCsi2WIb3u2
https://dl.doubtnut.com/l/_p5XSYdyezZrK
https://dl.doubtnut.com/l/_PKPZljusQC50

1. Explain : (i) One gram of pulverised wood burns faster than a one gram
piece of wood.

(ii) An increase of 10 K in temperature rarely doubles the kinetic energy of
particles but this increase in temperature may be enough to double the

rate of reaction.

o Watch Video Solution

2. Explain the effect of (a) Concentration of the reactants (b) Presence of

a catalyst on the rate of a chemical reaction.

o Watch Video Solution

3. Define the following terms : (i) Collision frequency

(ii) Half-life period of a reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_PKPZljusQC50
https://dl.doubtnut.com/l/_59XatP0Jidhz
https://dl.doubtnut.com/l/_zF7E2JFK1m8R

4. Define the following terms : (i) Order of reaction

(ii) Threshold energy.

° Watch Video Solution

5. Write short notes on :

(i) Activation energy (ii) Arrhenius equation.

° Watch Video Solution

ADDITIONAL QUESTIONS (LONG ANSWER QUESTIONS)

1. () Derive the general form of the expression for the half-life of first
order reaction.

(b) The decomposition of NHs on platinum surface is a zero order
reaction. What are the rates of production of

N, and H, if k=25%x10"% mol™! Ls™!?

e |


https://dl.doubtnut.com/l/_uoeSt1WHuRCo
https://dl.doubtnut.com/l/_XzCaUlxaEmvj
https://dl.doubtnut.com/l/_V3ie0Kil4iGb

l @ yvatch video Solution ]

2. (a) List the factors on which the rate of a chemical reaction depends.
(b) The half-life for the decay of radioactive 4o is 5730 years. An
archaeological artifact containing wood has only 80 % of the C activity

as found in living trees. Calculate the age of the artifact.

o Watch Video Solution

3. (a) Explain the following terms : (i) Rate of a reaction. (ii) Activation
energy of a reaction.

(b) The decomposition of phosphine, PHj3, proceeds according to the
following equation :

4 PHs(g) — Pu(g) +6 Ha(g)

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

Rate = k[PHj;|

The half-life of PH3 is 379 s at 120° C.

(i) How much time is required for 3 /4th of PHj3 to decompose.


https://dl.doubtnut.com/l/_V3ie0Kil4iGb
https://dl.doubtnut.com/l/_UJFkPml72Egu
https://dl.doubtnut.com/l/_GCp8JQ0MWeBL

(ii) What fractional of the original sample of PHj3 remains behind after 1

minute ?

o Watch Video Solution

4. (a) lllustrate graphically the effect of catalyst on activation energy.

(b) Catalysts have no effect on the equilibrium constant. Why ?

( ¢ ) The decomposition of A into product has value of k as
4.5 x 10°s~! at 10°C and activation energyis 60 kJ mol . Calculate

the temperature at which the value of k will be 1.5 X 10%s 1.

o Watch Video Solution

5. (a) Rate constant of a chemical reaction rises to double by increase in
temperature of 10° C. Explain with labelled distribution curve.

(b) The rate constant of a first order reaction increases by four times
when the temperature changes from 350 K to 400 K. Calculate the energy
of activation of the reaction assuming that it does not change with

temperature (R —8.314 JK 'mol !, log4 = 0.6021)


https://dl.doubtnut.com/l/_GCp8JQ0MWeBL
https://dl.doubtnut.com/l/_7iWoncmKWZio
https://dl.doubtnut.com/l/_CbMmFEm0SWyY

° Watch Video Solution

6. (a) The rate of reaction increases in presence of catalyst. Explain the
statement by plotting a curve between reaction coordinate and energy.
(b) For a reaction, the initial concentration of reactant is 0.4 M and rate

1

constant is 2.5 x 10~ *mol L 's ~!. Calculate the half-life period of the

reaction.

° Watch Video Solution

7. Describe the experiment to determine the effect of temperature on the

rate of reaction between potassium persulphate and potassium iodide.

° Watch Video Solution

8. Define order of a reaction and molecularity of reaction. Drive a general

expression for specific rate constant of first order reaction.

.Y l


https://dl.doubtnut.com/l/_CbMmFEm0SWyY
https://dl.doubtnut.com/l/_iYACfY4ueWUH
https://dl.doubtnut.com/l/_rdCLcrgh45Ed
https://dl.doubtnut.com/l/_1aD1pSPcNElv

l @ yvatch video Solution ]

9. (a) A reaction is second order in A and first order in B .

(I Write the differential rate equation.

(i) How is the rate afected on increasing the concentration of A three
times?

(iii) How is the rate affected when the concentration of both A and B
doubled?

(b) A first order reaction takes 40 minutes for 30% decomposition.

Calculate t_(1//2)" for this reaction. (Given log 1.428 = 0.1548)

o Watch Video Solution

10. (a) For a first order reaction, show that time required for 99%
completion is twice the time required for the completion of 90% of
reaction.

(b) Rate constant 'K' of a reaction varies with temperature 'T' according to

Ea ]-
th tion:logK =logA — —— | =
e equation : log og 5 303R (T>


https://dl.doubtnut.com/l/_1aD1pSPcNElv
https://dl.doubtnut.com/l/_M9AkvlY3IfCT
https://dl.doubtnut.com/l/_biem2mq1jLDw

Where E, is the activation energy. When a graph is plotted for log k Vs
1

T straight line with a slope of -4250 K is obtained. Calculate E, for the
reaction.

(R = 8.314JK " 'mol ™)

o Watch Video Solution

1. (a) Discuss the difference between order and molecularity of a
chemical reaction.
(b) Discuss the concept of activation energy in a chemical reaction and

explain the relation between reaction rate and temperature.

o Watch Video Solution

12. For the hydrolysis of methyl acetate in aqueous solution the following
results were obtained :
Lo

(i) Show that it follows pseudo first order reaction as the concentration

of water remains constant.


https://dl.doubtnut.com/l/_biem2mq1jLDw
https://dl.doubtnut.com/l/_c6d08Ifs5qeB
https://dl.doubtnut.com/l/_7zMQwT3AeFou

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

60 seconds.

° View Text Solution

13.(a) For a reaction A + B — P, the rate is given by Rate = k[A][B]*
(i) How is the rate of reaction affected if the concentration of B is
doubled ?

(ii) What is the overall order of reaction if Ais present in large excess ?
(b) A first order reaction takes 30 minutes for 50 % completion. Calculate

the time required for 90 % . Completion of this reaction (log2 = 0.310).

° Watch Video Solution

HIGHER ORDER THINKING SKILLS (QUESTIONS AND PROBLEMS WITH

ANSWERS/SOLUTIONS) HOTS QUESTIONS

1. The rate of decomposition of ammonia is found to depend upon the

concentration of NH; according to the equation


https://dl.doubtnut.com/l/_7zMQwT3AeFou
https://dl.doubtnut.com/l/_LwlaZlXfb920
https://dl.doubtnut.com/l/_YAjc51zKHGid

_d[NH;]  ki[NHy]
dt 1+ kQ[NH,?,]

What will be the order of reaction when
(i) concentration of NHj3 is very high ? (ii) concentration of NH3 is very

low ?

° Watch Video Solution

2. The rate law equation for the reaction A — B is found to be

dl4] 1/2
“a A

If [A], were the initial concentration of A, derive expressions for

(i) rate constant in the integrated form (ii) half-life period of the reaction

° Watch Video Solution

3. While studying the decompoistion of gaseous N2Os, it is observed that
a plot of logarithm of its partial pressure versus time is linear. What

kinetic parameters can be obtained form this observation?

° Watch Video Solution



https://dl.doubtnut.com/l/_YAjc51zKHGid
https://dl.doubtnut.com/l/_S4VkxgAwuy5K
https://dl.doubtnut.com/l/_FrZT9139rTJO

4. Write the elementary steps of the reaction 2 O3 < 3 O3 and hence
derive the rate law expression for this reaction. Comment on the order of

reaction.

° Watch Video Solution

5. For a first order reaction, derive expression for the degree of

dissociation of the reactant in the exponential form.

° Watch Video Solution

6. For a general nth order reaction A — P with initial concentration of
the reactant 'a' and rate constant 'k, derive expression for time for 75 %

completion of the reaction in terms of a, n and k.

° Watch Video Solution



https://dl.doubtnut.com/l/_FrZT9139rTJO
https://dl.doubtnut.com/l/_48sqj2qbCSFt
https://dl.doubtnut.com/l/_zP8D7QFJzMux
https://dl.doubtnut.com/l/_Yz9YH7o1Sbjy
https://dl.doubtnut.com/l/_v2EcRUEZYGDz

7. The rate of change of concentration of (A) for reaction A — B is given

by

d[4]
Cdt

Derive expression for half-life period of the reaction.

= k[A]'/?

° Watch Video Solution

HIGHER ORDER THINKING SKILLS (QUESTIONS AND PROBLEMS WITH

ANSWERS/SOLUTIONS) HOTS PROBLEMS

1. The half time of first order decomposition of nitramide is 2.1 hour at
15°C.

NHyNOy(oq.) — N2O gy + H2O (4

If 6.2g of NHyNO, is allowed to decompose, calculate:

(i) Time taken for NHyNO, is decompose 99 % .

(i) Volume of dry N>O produced at this point measured at STP.

° Watch Video Solution



https://dl.doubtnut.com/l/_v2EcRUEZYGDz
https://dl.doubtnut.com/l/_zDRJ7oN1Z7s6

2. The time required for 10 % completion of a first order reaction at
298K is equal to that required for its 25 % completion at 308K. If the
pre-exponential factor for the reaction is 3.56 x 10%s 71, calculate its rate

constant at 318K and also the energy of activation.

o Watch Video Solution

3. For the reaction, N5O5(g) = 2 NOy(g) + 0.5 O5(g), calculate the
mole fraction of N,Os(g) decomposed at a constant volume and
temperature, if the initial pressure is 600 mm Hg and the pressure at any

time is 960 mm Hg. Assume ideal gas behaviour.

o Watch Video Solution

4.2X(g) — 3Y(g) + 2Z(g)

Time (inmin) 0 100 200
Partial pressure of X (mm Hg) 800 400 200

Assuming ideal gas condition, calculate

(a) Order of reaction


https://dl.doubtnut.com/l/_IMXpe1fpxxyK
https://dl.doubtnut.com/l/_ZdpJnK0pEugh
https://dl.doubtnut.com/l/_FY22gyO87CBC

(b) Rate constant
( ¢) Time taken for 75 % completion of reaction

(d) Total pressure when p, = 700mm

o Watch Video Solution

5. The values of the rate constant for the decomposition of HI into H,

and I, at different temperatures are given below :

T/K 633 667 710 738
10°k /M ~'s1 0.19 1.00 8.31 25.1

Draw a graph between In k against 1/T and calculate the values of

Arrhenius parameters.

o View Text Solution

6. Two first order reactions proceed at the same rate at 25°C' when
started with same initial concentration. The temperature coefficient of
the first reaction is 2 while that of the second reaction is 3. What will be

the ratio of the rates reactions at 55°C' ?

| e |


https://dl.doubtnut.com/l/_FY22gyO87CBC
https://dl.doubtnut.com/l/_ke8huP07QGaX
https://dl.doubtnut.com/l/_R3Z7NfRuPlwc

I & Watch Video Solution ]

7. When inversion of sucrose is studied at pH = 5, the half-life period is
always found to be 500 minutes irrespective of any initial concentration
but when it is studied at pH = 6, the half-life period is found to be 50

minutes. Derive the rate law expression for the inversion of sucrose.

o Watch Video Solution

8. The inactivation of a viral preparation in a chemical bath is found to be
first order reaction. If in the beginning, 2.5 % of the virus is inactivated

per minute, calculate the rate constant of the viral inactivation.

o Watch Video Solution

k k
9. For a consecutive reaction R, — R, s R3, if initial concentration
of R; is 100 M and kj:ky = 1:0.15, calculate the value of

tmax (Given k; = 4.0 x 10 *min~ ).


https://dl.doubtnut.com/l/_R3Z7NfRuPlwc
https://dl.doubtnut.com/l/_HToqNFXzduit
https://dl.doubtnut.com/l/_m4Z6XT60Xymf
https://dl.doubtnut.com/l/_5tnbVEdEDCmy

° Watch Video Solution

10. A given sample of milk turns sour at room temperature (27° C) in five
hours. In a refrigerator at —3°C, it can be stored 10 times longer. The

energy of acrivation for the souring of milk is

° Watch Video Solution

1. The concentration of an organic compound in chloroform is
6.15 gper 100 mL of the solution. A portion of this solution in a 5 cm
polarimeter tube causes an observed rotation of —1.2°. What is the

specific rotation of the compound ?

° Watch Video Solution

VALUE BASED QUESTIONS (WITH ANSWERS)


https://dl.doubtnut.com/l/_5tnbVEdEDCmy
https://dl.doubtnut.com/l/_EswlRk8vd6Z4
https://dl.doubtnut.com/l/_rAkbtTUEpXNr

1. Manish went to market to buy fruit and vegetables. He was attracted to
buy fruit and vegetables which were big in size. When he reached home,
his mother told him that he had not brought good quality stuff. She
explained to him that these had been grown to this size by using
synthetic fertilizers and pesticides which are harmful for our health.

After reading the above paragraph, answer the following questions :

(i) What values have been expressed in the above paragraph ?

(i) How and why fertilizers and pesticides are harmful to human health.

What solution do you suggest to the problem ?

o Watch Video Solution

2. While walking on the footpath, sometimes some autos pass on road
which exhaust a lot of smoke and gases causing pollution and we feel
suffocated. Meenu discussed the problem with her teacher as to why
these vehicles caused pollution. The teacher explained to her that
exhaust pipes of some vehicles are not fitted with good quality catalytic

convertors or people don't get the service of their vehicle done at regular


https://dl.doubtnut.com/l/_ugc7u9v4TijH
https://dl.doubtnut.com/l/_u2PrD8q82NeT

times.

New, answer the following questions :

(i) What values are expressed in the above paragraph ?

(ii) How catalytic convertors fitted in the exhaust pipe help in reducing

pollution ?

° Watch Video Solution

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (I. Multiple

Choice Questions)

1. In a catalytic experiment involving Haber's process,
Ny(g) +3 Hy(g) — 2 NH;3(g), the rate of reaction was measured as :
d[NH;]

Rate = T = 2.0 x 10"*M s~ L. If there were no side reactions,

what was the rate of reaction expressed in terms of N ?

Alx10"*Ms™ !
B.4 x 10 *Ms~!

C.5x 10 3Ms~!


https://dl.doubtnut.com/l/_u2PrD8q82NeT
https://dl.doubtnut.com/l/_anb5MbiLaqcq

D.1x 10 *Ms !

Answer: A

o Watch Video Solution

2. The decomposition of NyO5 in CCl, at 318 K is studied by monitoring
the concentration of N,Oj in the solution. Initially, the concentration of
NyOs5 is 2.4 mol ™' and after 200 minutes, it is reduced to
2.00 mol L. What is the rate of production of NO; during this
period in molL"(-1) min ~'?

A4dx103

B.2 x 1073

C.1x10°3

D.2 x 104

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_anb5MbiLaqcq
https://dl.doubtnut.com/l/_6pvH3V9uNmxg

3. In the synthesis of ammonia from nitrogen and hydrogen gases, if
6 x 102 mole of hydrogen disappears in 10 minutes, the number of
moles of ammonia formed in 0.3 minutes is

A 1.8 x 102

B.1.2 x 10~*

C.4x 102

D.3.6 x 102

Answer: B

o Watch Video Solution

4, 100 cm® of 1 M CH;COOH was mixed with
100 cm® of 2 M CH3;0H to form an ester. The change in the initial

rate if each solution is diluted with equal volume of water would be


https://dl.doubtnut.com/l/_6pvH3V9uNmxg
https://dl.doubtnut.com/l/_wSJm6Vc19cX5
https://dl.doubtnut.com/l/_dCUl78mgCS8K

A. 4 times

B. 0.25 times

C. 2 times

D. 0.5 times

Answer: B

o Watch Video Solution

o . dP
5.The rate of a gaseous reaction is generally expressed in terms of —. If

it were expressed in terms of change in number of moles per unit time
dn : : : .
a or in terms of change in molar concentration per unit time

dC
(E),Which of the following relationship will hold good ?

, 4C _dn _ dP
dt dt dt

5 dC 1 (dn\ 1 (dP
“dt  V\dt) RTN\ dt
dC  dn 1% (dP)

“@w @ T mRr\ @&

D. None of these


https://dl.doubtnut.com/l/_dCUl78mgCS8K
https://dl.doubtnut.com/l/_VSC1S8UFRyIq

Answer: B

° Watch Video Solution

k
6.1n a reversible reaction 2NO, — N50y, the rate of disappearance of
ks

NQO, is equal to

2k1

A —
ks

[NO,)*
B.2 ki[NO,)*> — 2 ky[N,0,]
C.2 ki [NO,]? — ky[NyO4]

D.(2 k; — ky)[NO,)]

Answer: B

° Watch Video Solution

7.The rate law for a reaction between the substances A and B is given by

Rate = k[A]"[B]™


https://dl.doubtnut.com/l/_VSC1S8UFRyIq
https://dl.doubtnut.com/l/_PdVvQVx2gvvz
https://dl.doubtnut.com/l/_9vvKszzCoB1z

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:
Am+n

B.(n —m)

c2nm

1

D.———
2(m+n)

Answer: C

o Watch Video Solution

8. Consider the decomposition of N,Oj as
N205 — 2N02 + 1/202
The rate of reaction is given by

d[N>O5] 1 d[NO,] _ 2d[02]

dt 2 dt dt
= k1[N205]
—d|N>,O
Therefore % = k1[N205)
+d[NO,|

i = 2k1 [NzOg,] = k1[N2O5]


https://dl.doubtnut.com/l/_9vvKszzCoB1z
https://dl.doubtnut.com/l/_DkDiJm4YPiNP

+d[0,]
dt

Choose the correct option

1
= Ekl[N205] = k1[N205]

Aki=k' =k''
B.ki1=2 ki' =k1’’
C2ki=k'=4 k'’

D.4 k1 =2 ki' =k’

Answer: C

o Watch Video Solution

9. The rate constant is numerically the same for three reactions of first,
second and third order respectively. Which one of the following is true for
the rate of these reactions if concentration of the reactant is same and

greater than 1M ?

ATy =79 =73

B.71 > 12 > r3


https://dl.doubtnut.com/l/_DkDiJm4YPiNP
https://dl.doubtnut.com/l/_fKRachWOrOm8

Cri <ry<rs

D. There can be no definite order

Answer: C

° Watch Video Solution

10. For the reaction,
Ag*™ +2 NH3 & [Ag(NH,),] ",

the net rate of reaction is given by

‘fl_f =2 x 107 [Ag" | [NH;)* — 1 x 10" 2[Ag(NHs),] "

Then which of the following statement/s is/are correct ?

A. Rate constant for forward reaction = 2 x 107
B. Rate constant for backward reaction = 1 x 102
C. Equilibrium constant of the reaction = 2 x 10°

D. All the above


https://dl.doubtnut.com/l/_fKRachWOrOm8
https://dl.doubtnut.com/l/_5jMzIsa9MdYd

Answer: D

° Watch Video Solution

1. For the reaction A+ B — C + D , doubling the concentration of
both the reactants increases the reaction rate by 8 times and doubling
the concentration of only B simply doubles the reaction rate. Find the

rate law for the above equation.

A1 = k[A]'/?[B]'/?

B.r = k[A][B]?

C.r = k[A]*[B]

D.r = k[A][B]
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5jMzIsa9MdYd
https://dl.doubtnut.com/l/_kiPrq7c2bvoa

12.1f rate = k[H "]" and it becomes 100 times when the pH changes
from 2 to 1, then the order of reaction is

A O

B.1

C.2

D.3

Answer: C

o Watch Video Solution

13. A hypothetical reaction As + By — 2AB follows the mechanism as
given below:

Ay & A+ A(fast)

A+ By — AB + B (slow)

A + B — AB (fast)

The order of the overall reaction is


https://dl.doubtnut.com/l/_zuos9UJn2oDM
https://dl.doubtnut.com/l/_04WZLQUqPeX2

A. zero

B.1

Answer: C

o Watch Video Solution

14. Higher order ( > 3) reaction are rare due to:

A. Low probability of simultaneos collision of all the reacting species

B. Increase in entropy and activation energy as more molecules are
involved

C. shifting of equilibrium towards reactants due to elastic collisions

D. loss of active species on collision

Answer: A


https://dl.doubtnut.com/l/_04WZLQUqPeX2
https://dl.doubtnut.com/l/_AOF7MBa4uAab

° Watch Video Solution

15. Mechanism of a hypothetical reaction

X5+ Y, — 2XY is given below:

(i) X9 — X 4+ X (fast)

(i) X + Yy, & XY + Y (slow)

(iii) X + Y — XY (fast)

The overall order of the reaction will be :
A. 1
B.2

C.o

D.1.5

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_AOF7MBa4uAab
https://dl.doubtnut.com/l/_Vlh958njiXVa

16. A first order reaction has a specific reaction rate of 10~ %s . How

much time will it take for 20 g of the reactant to reduceto 5g?

A. 238.6 second
B. 138.6 second
C. 346.5 second

D. 693.0 second

Answer: B

o Watch Video Solution

17. The rate of the reaction A — products, at the initial concentration of

3.24 x 10" 2M is nine times its rate at another initial concentration of

1.2 x 103 M. The order of reaction is

>

w
Blw o=


https://dl.doubtnut.com/l/_9pTSZyekprwp
https://dl.doubtnut.com/l/_VXvXK24wD9dK

Wl | w

Answer: D

° Watch Video Solution

18. The time for half life period of a certain reaction A — Products is 1
hour. When the initial concentration of the reactant ‘A, is 2.0 mol L1,
how much time does it take for its concentration to come from
0.50 to 0.25 molL~!, how much time does it take for its
concentration to come from 0.50 to 0.25 mol L' if it is a zero order

reaction ?

A.0.25h

B.1h

C.4h

D.05h


https://dl.doubtnut.com/l/_VXvXK24wD9dK
https://dl.doubtnut.com/l/_tKEUOyqt8gbg

Answer: A

° Watch Video Solution

19. The rate constant of the reaction A — B is 0.6 x 10° mole per litre
per second. If the concentration of A is 5 M, then concentration of B after
20 minutes is

A.0.36 M

B.0.72 M

C.1.08 M

D.3.60 M

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_tKEUOyqt8gbg
https://dl.doubtnut.com/l/_0cHGKNcQfB4o

20. The half life of a substance in a certain enzyme catalyzed reaction is
138s. The time required for the concentration of the substance to fall
from 1.28mgL ! — 0.04mgL !:

A. 414 s

B.552 s

C.690 s

D.276s

Answer: C

o Watch Video Solution

21. The figure below depicts the change in the concentration of the

species A and B for the reaction A — B, as a function of time. The point


https://dl.doubtnut.com/l/_hejsXW2uI3Cn
https://dl.doubtnut.com/l/_e99rliwCko4v

of intersection of the two curves represents

Concentration ez

A.ty4

B.t1/3
Ctyyo

D. The method cannot be used to predict fractional life time

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_e99rliwCko4v

22.The plote between concentration versus time for a zero order reaction

is represented by :

Answer: B

o Watch Video Solution

23.In the reaction,
P+ Q — R+ S, the time taken for 75 % reaction of P is twice the time
taken for 50 % of the reaction of P. The concentration of Q varies with

the reaction time as shown in the figure. The overall order of the reaction


https://dl.doubtnut.com/l/_PjYw40Pljcrl
https://dl.doubtnut.com/l/_OdCS1Dlv1oEW

L

A2

B.3

C.o

D.1

Answer: D

o View Text Solution

24. A first order reaction is carried out starting with 10 mol L' of the
reactant. It is 40 % complete in one hour. If the same reaction is carried
out with an initial concentration of 5 mol L ™!, the percentage of the

reaction that is completed in one hour will be

A 40 %

B. 80 %


https://dl.doubtnut.com/l/_OdCS1Dlv1oEW
https://dl.doubtnut.com/l/_FHYXNcN8Y0yD

C.20%

D. 60 %

Answer: A

° Watch Video Solution

25. Halflives of a first order and a zero order reaction are same. Then the
ratio of the initial rates of the first order reaction to that of zero order

reaction is

1

" 0.693

B.2 x 0.693

C.0.693

2

> 0.693

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_FHYXNcN8Y0yD
https://dl.doubtnut.com/l/_IeqbAHqzKwwH

26. For a first order reaction, the time taken to reduce the initial

1
concentration by a factor of 1 is 10 minutes. The time required to reduce

initial concentration by a factor of 1 /16 will be

A. 20 min
B. 10 min
C. 80 min

D. 40 min

Answer: D

o Watch Video Solution

27.The rate constant of a second order reactions
2A — Products, is 10~ *1it mol ~'min ~!. The initial concentration of the

reactant is 10~ ?mol lit . What is the half life (in min) ?

A.10


https://dl.doubtnut.com/l/_IeqbAHqzKwwH
https://dl.doubtnut.com/l/_RyZbFkJnvYK7
https://dl.doubtnut.com/l/_3grnhM2vZ1Br

B. 1000

C.100

D. 10°

Answer: D

° Watch Video Solution

28. The time taken for 10 % completion of a first order reaction is 20

minutes. Then for 19 % completion, the reaction will take

A. 40 mins

B. 60 mins

C.30 mins

D. 50 mins

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_3grnhM2vZ1Br
https://dl.doubtnut.com/l/_oUqBrAX2v71k

29. The following data is obtained during the first order thermal

decomposition of
2 A(g) = B(g)+ C(s)

at constant volume and temperature

S. No. Time Total pressure in pascals
1. At the end of 300
10 minutes
2. After completion 200

The rate constant in min ' is

A.0.0693

B.6.93

C.0.00693

D. 69.3

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_oUqBrAX2v71k
https://dl.doubtnut.com/l/_zYaiSc5YikbC

30. Rate constant of a reaction is 0.0693 min~'. Starting with
10 mol L_l, rate of reaction after 10 minutes will be

A.0.0693 M min *

B.0.0693 x 2.5 M min !

C.0.0693 x 5 M min !

D.0.0693 x 10 M min !

Answer: C

o Watch Video Solution

31. For the reaction A + 2B — C, the reaction rate is doubled if the
concentration of A is doubled , the rate is increased by four times when
concentrations of both A and B are increased by four times . The order of

the reaction is

A3


https://dl.doubtnut.com/l/_vv28NkYUXvY1
https://dl.doubtnut.com/l/_ETXL34y77MuC

B.O

C.1

D.2

Answer: C

o Watch Video Solution

32. The initial rates of reaction 34 + 2B + C — products at different

initial concentration are given below

Initial rate, MS ™" |Ao|M |Bo|M |Co|M

5.0 x 1073 0.010 0.005 0.010
5.0 x 1073 0.010 0.005 0.015
1.0 x 1072 0.010 0.010 0.010
1.25 x 1073 0.005 0.005 0.010

The order of reaction with respect to the reacts A, B and C are

respectively.

A3,2,0

B.3,2,1


https://dl.doubtnut.com/l/_ETXL34y77MuC
https://dl.doubtnut.com/l/_ZjB6eZ6ppO5L

C.2,2,0

D.2,1,0

° Watch Video Solution

33. At 500 K, the half-life period of a gaseous reaction at the initial

pressure of 80 kPa is 350 sec. When the pressure is 40 kPa, the half life

period is 175 sec. The order of reaction is

A. zero

B.one

C.two

D. three

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ZjB6eZ6ppO5L
https://dl.doubtnut.com/l/_B5bIQzNbAeYf
https://dl.doubtnut.com/l/_K67x9ziWG0MU

34. When initial concentration of a reactant is doubled in a reaction, its

half-life period is not affected. The order of the reaction is

A. second

B. more than zero but less than first

C.zero

D. first

Answer: D

° Watch Video Solution

35. The following graph shows how ¢, /5 (half-life) of a reactant R changes

with the initial reactant concentration a.


https://dl.doubtnut.com/l/_K67x9ziWG0MU
https://dl.doubtnut.com/l/_iADoM2nFLQms

The order of reaction will be

L1771

1/30

A.O0
B.1
C.2

D.3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_iADoM2nFLQms
https://dl.doubtnut.com/l/_PAnBcQq5eUuq

36. A reaction P — @ is completed 25 % in 25 min, 50 % completed in 25
min if [P] is halved, 25 % completed in 50 min if [P] is doubled. The order
of reaction is

A1

B.2

C.o

D.3

Answer: C

o Watch Video Solution

37.%1 /4 can be taken as the time taken for concentration of reactant to
drop to .* /, of its initial value. If the rate constant for a first order

reaction is K, then t; /4 can be written as:

A.0.10/ K

B.0.29/ K


https://dl.doubtnut.com/l/_PAnBcQq5eUuq
https://dl.doubtnut.com/l/_flVkgYciGFyx

C.0.69/K

D.0.75/ K

Answer: B

° Watch Video Solution

38. A plot of log t; /5 versus log Cy is given in the adjoining fig. The

conclusion that can be drawn from this graph is

]
N
g

1
A.Order = 1,1y, = Ta


https://dl.doubtnut.com/l/_flVkgYciGFyx
https://dl.doubtnut.com/l/_qGYXUXN2ITC6

2.303
B.Order = 1,t;/9 = ———

C.Ord 0,¢ 1
.Order =0, =
1/2 2 ka
1
D.Order = 2,1/, = —
a
Answer: B
° Watch Video Solution
39. For a reation: A — Product,
. d[A]
rate law is — —— = K[A],.
dt
1
The concentration of A left after time t when t = Ve is:
A
L
e
B.[A4], x e
A
2
1
D. ——
[A],

Answer: A

[



https://dl.doubtnut.com/l/_qGYXUXN2ITC6
https://dl.doubtnut.com/l/_UgtwcKpkGFBx

| ) Watch Video Solution J

40. Decompsition of H20O> follows a frist order reactions. In 50 min the
concentrations of H>0s decreases from 0.5 to 0.125 M in one such
decomposition . When the concentration of H20> reaches 0.05 M, the

rate of fromation of O3 will be

A 6.93 x 102 mol min !

B.6.93 x 10 *mol L 'min !

C.2.66 Lmin~ ! at STP

D.1.34 x 10~ 2 mol min !

Answer: B

o Watch Video Solution

41.For a first order reaction, the time required for 99.9 % of the reaction

to take place is nearly


https://dl.doubtnut.com/l/_UgtwcKpkGFBx
https://dl.doubtnut.com/l/_FfgbAOQTS5Li
https://dl.doubtnut.com/l/_9sCwzvDNcV6d

A. 10 times that required for half of the reaction

B. 100 times that required for two-thirds of the reaction

C. 10 times that required for one-fourth of the reaction

D. 20 times that required for half of the reaction

Answer: A

o Watch Video Solution

42. The half-life of a reaction is halved as the initial concentration of the

reaction is doubled. The order of the reaction is

A 0.5
B.1
C.2

D.O

Answer: C



https://dl.doubtnut.com/l/_9sCwzvDNcV6d
https://dl.doubtnut.com/l/_ze1nWKnoiyYM

| o Watch Video Solution

43. A substance undergoes first order decomposition. The decomposition
follows two parallel first order reactions as
ki =1.26 x 10 %s ™!, ky = 3.8 x 10 °s ! The percentage distribution

of B and C are

|8

L

AT5% Band25% C
B.80% Band20% C
C.60% Band40% C

D.76.83% Band 23.17% C

o View Text Solution

44. For a second order reaction, 2A — Products, a plot of log ¢; /5 vs log

a (where a is initial concentration) will give an intercept equal to which


https://dl.doubtnut.com/l/_ze1nWKnoiyYM
https://dl.doubtnut.com/l/_xnk2FwgsIn95
https://dl.doubtnut.com/l/_g0TisepP5U65

one of the following?

0g th > Hntercept
=log K

!

loga —

Al/k
B.log(1/2 k)
C.log(1/k)

D.logk

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_g0TisepP5U65

45. Under the same reaction conditions, the intial concentration of
1.386moldm ~* of a substance becomes half in 40s and 20s theough first
order and zero order kinetics, respectively.
The ratio (k;/kq) of the rate constants for first order (ki) and zero
order (kg) of the reaction is

A.0.5 mol ™! dm?

B.1.0 mol dm 3

C.1.5 mol dm 3

D.2.0 mol™!' dm?®

Answer: A

o Watch Video Solution

46. In the catalysed decomposition of benzene diazonium chloride,


https://dl.doubtnut.com/l/_vkuMtbJT98uI
https://dl.doubtnut.com/l/_OntEMHifFvw5

half-life period is found to be independent of the initial concentration of
the reactant. After 10 minutes, the volume of IV, gas collected is 10 L and
after the reaction is complete, it is 50 L. Hence, rate constant of the

reaction (in min 1Y) is

2.303 log E
10 50
B 2.303 log 50
10 50 — 10
2.303 50
10 %710
2.303 log 10
10 50 — 10
Answer: B

o Watch Video Solution

47. Kinetics of the reaction A(g) — 2 B(g) + C(g) is followed by
measuring the total pressure at different times. It is given that
Initial pressure of A=0.5 atm.

Total pressure of A after 2 hours = 0.7 atm.


https://dl.doubtnut.com/l/_OntEMHifFvw5
https://dl.doubtnut.com/l/_plmJcqwfN3Jx

Rate constant of the reaction = 1 x 10 35!

d
What is the rate of reaction — e when the total pressure is 0.7 atm ?

A20x10"* Ms !
B.4.0 x 1074 Ms !
C.5.0x107* Ms!

D.7.0 x 10~% Ms!

Answer: B

o Watch Video Solution

48. For the non-stoichiometric reaction :
2 A+B — C+D , the following kinetic data were obtained in
three separate experiments all at 298 K

|-

The rate law for the formation of C is

dC
A= = k[A]
dt


https://dl.doubtnut.com/l/_plmJcqwfN3Jx
https://dl.doubtnut.com/l/_rjjTScFL6L4j

dC

. —— = h[A][B
dC )
C.—= = kAP [B]

dC )
D.— = K[A][B

Answer: A

o View Text Solution

49. For the elementary reaction M — N, the rate of disappearance of M
increases by a factor of 8 upon doubling the concentration of M. The
order of the reaction will respect to M is

A4

B.3

C.2

D.1

Answer: B

[ - |


https://dl.doubtnut.com/l/_rjjTScFL6L4j
https://dl.doubtnut.com/l/_vLgpiXqXjznf

| @J Watch Video Solution J

50. The rate of a first-order reaction is 0.04mol L. "'s ! at 10 seconds

and 0.03mol L~ 's ! at 20 seconds after initiation of the reaction. The

hlaf-life period of the reaction is :

A.44.1 s

B.54.1 s

C.24.1 s

D.34.1 s

Answer: C

o Watch Video Solution

51. For the first-order reaction T,, (average life), Ty and 175 in the

increasing order are :


https://dl.doubtnut.com/l/_vLgpiXqXjznf
https://dl.doubtnut.com/l/_8mUuainzWVLA
https://dl.doubtnut.com/l/_iqNkauzjXiUn

A. t50 < tav < t75,

B.t50 < trs < tg,

Cotg < tsg < trs,

D.tg = t50 < t7s,

Answer: A

o Watch Video Solution

52. In the study of inversion of sucrose in presence of acid, if
ro, 71 and 7., represent the polarimetric readings at times O, t and oo
respectively, then at the 50% inversion, which of the following

relationship will hold good ?
Ary =1 +7s
1
B.7y = — (10 + 7o)
2
Criy =70 — Tw

1
D.ry = E(TO - roo)


https://dl.doubtnut.com/l/_iqNkauzjXiUn
https://dl.doubtnut.com/l/_DHx2nqKUydqF

Answer: B

° Watch Video Solution

53. Number of natural life times (7T,) required for a first order reaction

to achieve 99.9 % level of comletion is

A.6.93
B.2.31
C.9.2

D. infinite

Answer: A

° Watch Video Solution

54. Half-life period of a first order reaction is 100 min. After 144.3 min,

concentration of reactant is reduced to ... of the original concentration


https://dl.doubtnut.com/l/_DHx2nqKUydqF
https://dl.doubtnut.com/l/_FdfqOWfZ2fgh
https://dl.doubtnut.com/l/_KoVVvdV29C7N

A. 40 %
B.30 %
C.l/e

D.1/e?

Answer: C

o Watch Video Solution

55. The activation energy of a reaction can be determined from the slop

of which of the following graph ?

A lnk =
Inkvs

T 1
B. ——vs—

Ink T
C.lnkvsT

Ink
D. nTVST

Answer: A



https://dl.doubtnut.com/l/_KoVVvdV29C7N
https://dl.doubtnut.com/l/_mCpB3kBVKPUk

| o Watch Video Solution

56. The rate of a reaction doubles when its temperature changes form
300K to 310K. Activation energy of such a reaction will be:
(R = 8.314JK ~'mol ™' and log2 = 0.301)

A.60.5 kJ mol '

B.53.6 kJ mol !

C.48.6 kJmol !

D.58.5 kJ mol !

Answer: B

o Watch Video Solution

57. The rate constant of a first orrder reaction becomes six times when
the temperature is raised from 350 K to 400 K. Calculate the activation

energy of the reaction <R — 8.314 JK ! mol_l)


https://dl.doubtnut.com/l/_mCpB3kBVKPUk
https://dl.doubtnut.com/l/_h6s7rQHaeeGw
https://dl.doubtnut.com/l/_gv8QcrdTPCWi

A.4.17 kJ mol !

B.41.7 kJ mol !

C.417.0 kJ mol !

D.417.0 kJ mol !

Answer: B

o Watch Video Solution

58. A reactant (A) forms two products
k1 N
A — B, Activation energy E,;
k
A — C, Activation energy E,5
If E,, = 2E,, then k; and k, are related as
A kl = 2k26Ea2/RT
B. k2 = kleEal/RT
C. kz = kleEa2/RT

D.ky = A kyePn/FT


https://dl.doubtnut.com/l/_gv8QcrdTPCWi
https://dl.doubtnut.com/l/_f8mFjVPNrXTP

Answer: D

° Watch Video Solution

59. In the presence of catalyst, the activation energy of the reaction is
lowered by 2 kcal at 27° C. The rate of reaction will increased by

A. 2 times

B. 14 times

C. 28 times

D. 20 times

Answer: C

° Watch Video Solution

60. The rate constant of a reaction at temperature 200 K is 10 times less

than the rate constant at 400 K. What is the activation energy (E,) of


https://dl.doubtnut.com/l/_f8mFjVPNrXTP
https://dl.doubtnut.com/l/_W951b1fCHtOq
https://dl.doubtnut.com/l/_TJFVSiv1L3se

the reaction ? (R = gas constant)

A 18424 R

B.921.2 R

C.460.6 R

D.230.3 R

Answer: B

o Watch Video Solution

61. The formation of H;0, in the upper atmosphere follows the
mechanism

H,O + O — 20H — H,0,

AH =72 kJ mol !, E, =77 kJ mol !

E, for the backward process is

A.5 kJ mol !

B.—5 kJmol !


https://dl.doubtnut.com/l/_TJFVSiv1L3se
https://dl.doubtnut.com/l/_BN9Msws0F0UU

C.149 kJ mol !

D. —149 kJ mol !

Answer: A

° Watch Video Solution

62. For an endothermic reaction, where AH represents the enthalpy of
reaction in kJmol ~ !, the minimum value for the energy of activation will
be

A less than AH

B. zero

C.more than AH

D. equal — DeltaH".

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_BN9Msws0F0UU
https://dl.doubtnut.com/l/_Z0h3sWhWheRI

63. When a catalyst increases the rate of a chemical reaction, the rate

constant

A. remains constant

B. increases

C. decreases

D. may increase or decrease depending on the order of reaction

Answer: B

o Watch Video Solution

64. An exothermic chemical reaction proceeds by two stages reactants
Stagel | . Stage II . .

—— intermdediate —— products, The activation energy of stage I

is 50kJmol 1. The overall enthalpy change of the reaction is

—100kJ mol ~*. Which diagram could represent the energy level diagram

for the reaction ?


https://dl.doubtnut.com/l/_Z0h3sWhWheRI
https://dl.doubtnut.com/l/_EI7reQScPILz
https://dl.doubtnut.com/l/_lZ54lnjJ6eWH

Alel

200 | )
E 150 \/\P
100 |
5oi R/
B Progress of reaction

C.lea

200
150

E
100
50

R P

D 7Progress of reaction

Answer: C

o Watch Video Solution

65. For a reaction taking place in three steps, the rate consatnt are
kiky

ks

ki, ks and ks.The oveall constant k = . If the energy of activation
values of for the first, second and third stage are 40,50 and 60 kJ mol !

is :

A.30


https://dl.doubtnut.com/l/_lZ54lnjJ6eWH
https://dl.doubtnut.com/l/_OiDtGvEt9PQE

B. 150

C.50

D. 60

Answer: A

° Watch Video Solution

66. The rate constant k; and k, for two different reactions are
10%6¢ =2000/T and 100 ~1000/T, respectively. The temperature at which

kl = k2 is

A. 1000K

2000

> 2.303 K
C. 2000K

1000

" 2.303

Answer: D

[ - 1


https://dl.doubtnut.com/l/_OiDtGvEt9PQE
https://dl.doubtnut.com/l/_XNTcvExBxGOq

| @ Watch Video Solution J

67.For a first order reaction A — P, the temperature (T) dependent rate
constant (K) was found to follow the equation log
1
k= — (2OOO)T + 6.0 . The pre- exponential factor A and the activation
energy E, , respectively, are :
A.1.0 x 10" and 9.2 kJ mol '
B.6.0 s~' and 16.6 kJ mol '

C.1.0x 10" 's™! and 16.6 kJ mol !

D.1.0 x 10°s ! and 38.3 kJ mol !

Answer: D

o Watch Video Solution

68. Plots showing the variation of the rate constant (k) with temperature

(T') are given below. The plot that follows the Arrhenius equation is


https://dl.doubtnut.com/l/_XNTcvExBxGOq
https://dl.doubtnut.com/l/_tfZfSGBVdkDz
https://dl.doubtnut.com/l/_l1LDpEMNGspE

Alel

B. s
k
T—b
C. (9]
D. L
Answer: A

o Watch Video Solution

69. The activation energy for a reaction at temperature T K was found to

be 2.303 RT J mol . The ratio of the rate constant to Arrhenius factor

is

A 1071

B.10 2

C.2x10°3


https://dl.doubtnut.com/l/_l1LDpEMNGspE
https://dl.doubtnut.com/l/_SBZyTCjtdSf1

D.2 x 10 2

Answer: A

° Watch Video Solution

70. Two reactions R, and R, have identical pre - exponential factors.
Activations enery of R, exceeds that of Ry by 10 k) mol _ . If k; and k-
are rate constants for rate constants for reactions R; and R,

respectively at 300k, then In <%> is equal to (R = 8.314Jmol—1[{—1)
1

A.6
B.4
C.8

D.12

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_SBZyTCjtdSf1
https://dl.doubtnut.com/l/_QVQGpZFFUVor

71. Which one of the following is not correct ?

A. Every bimolecular collision does not result into a chemical reaction
B. Collision theory is not applicable unimolecular reaction
C. According to collision frequency, k = PZABe_E/RT where Z4p is

collision frequency and P is steric factor

D. Collision theory assumes molecules to be hard spheres

Answer: B

o Watch Video Solution

72.0ne mole of N,Oy(g) at 300 K is kept in a closed container under one

atmosphere. It is heated to 600K when 20% by mass of NyOy(g)

decomposes to NO(g). The resultant pressure is:

A. 1.2 atm

B.2.4 atm


https://dl.doubtnut.com/l/_2AEvvIjBiFef
https://dl.doubtnut.com/l/_5jjUOg5M7QYr

C.2.0 atm

D. 1.0 atm

Answer: B

° Watch Video Solution

73. 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 frequencya if E, = 0

iii) rate constant k is equal to collision frequency A if E, = oc.

iv) In kvs T is a straight line.

v) Inkvs 1 /T is a straight line.

Correct statements are:

A. (i) and (iv)

B. (ii) and (v)

C. (iii) and (iv)


https://dl.doubtnut.com/l/_5jjUOg5M7QYr
https://dl.doubtnut.com/l/_DoC7BqeuqXKI

D. (ii) and (iii)

Answer: B

° Watch Video Solution

74. The oxidation of certain metal is found to obey the equation
A% = at + 8, where A is the thickness of the oxide film at time ¢, o and

[ are constants. What is the order of this reaction?

A0

B.1

D. 2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_DoC7BqeuqXKI
https://dl.doubtnut.com/l/_gFAVLpc9aVPX
https://dl.doubtnut.com/l/_90K92JvFl7e8

75. The decomposition of phosphine [PHj3] on tungsten at low pressure
is a first-order reaction. It is because the

A. rate is independent of surface coverage

B. rate of decomposition is very low

C.rate is proportional to the surface coverage

D. rate is inversely proportional to the surface coverage

Answer: C

° Watch Video Solution

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (Il

Multiple Choice Questions)

1. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid
(HA,1M) is 1/100¢th of that of a strong acid (HX, 1M), at 25°C.The

K,(HA)is


https://dl.doubtnut.com/l/_90K92JvFl7e8
https://dl.doubtnut.com/l/_p2qfT3CBI0Bu

Alx104

B.1x 10°°

C.1x10°9

D.1x 103

Answer: A

o Watch Video Solution

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (I. Multiple

Choice Questions) With one or more than one correct answers

1. In acidic medium, the rate of reaction between [B’I’O?)_] and Br~ ions
d[BrOg_]

is given by the expression — 7

= k[Bro; | [Br ] [H*] 1t

means

A. Rate constant of the reaction depends upon the concentration of

H ™ ions.


https://dl.doubtnut.com/l/_p2qfT3CBI0Bu
https://dl.doubtnut.com/l/_5GP2SwyntvjC

B. Rate of reaction is independent of the concentration of the acid
added.

C. The change in pH of the solution will affect the rate of reaction.

D. Doubling the concentration of H ™ ions will increase the reaction

rate by 4 times.

Answer: C::D

o Watch Video Solution

2. The rate constant of a reaction is given by

k = 2.1 x 10" exp( — 2700/ RT). It means that

A.log kvs.1/T will be a straight line with slope

2700
2.303 R

B.log k vs. 1/T will be a straight line with intercept on log k axis

— 2.1 x 1010


https://dl.doubtnut.com/l/_5GP2SwyntvjC
https://dl.doubtnut.com/l/_tMHPUDABifDQ

C. The number of effective collisions are 2.1 x 10 ¢cm 2 sec™!

D. Half life of the reaction increases with increase of temperature.

Answer: A::B

o Watch Video Solution

3. In a hypothetical reaction X — Y, the activation energy for the
forward and the backward reaction are 15 and 9 kJ mol ! respectively.
The potential energy of X is 10 kJ mol ~'. Then

A.Threshold energy of the reaction is 25 kJ

B. The potential energy of Y is 16 kJ

C. Heat of reaction is 6 k]

D. The reaction is endothermic.

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_tMHPUDABifDQ
https://dl.doubtnut.com/l/_Go2XuFcqrSTX

4. A catalyst

A.increases the average kinetic energy of the reacting molecules

B. decreases the activation energy

C. alters the reaction mechanism

D. increases the frequency of collisions of the reacting species

Answer: B::C

o Watch Video Solution

5. For the first order reaction

2N,05(g) — 4NO,(g) + O3(9)

A. the concentration of the reactant decreases exponentially with time

B. the half-life of the reaction decreases with increasing temperature


https://dl.doubtnut.com/l/_Go2XuFcqrSTX
https://dl.doubtnut.com/l/_vybj6opWXX4W
https://dl.doubtnut.com/l/_IUWixzyB1dxc

C. the half-life of the reaction depends on the initial concentration of

the reactant

D.the reaction proceeds to 99.6 % completion in eight half-life

duration

Answer: A::B::D

o Watch Video Solution

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

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

A.the number of collisions among the reactant molecules increases

with increasing temperature

B.the activation energy of the reaction decreases with increasing

temperature


https://dl.doubtnut.com/l/_IUWixzyB1dxc
https://dl.doubtnut.com/l/_rbcXtu4PaiHy

C.the concentration of the reactant molecules increases with

increasing temperature

D. the number of reactant molecules acquiring the activation energy

increases with increasing temperature

Answer: A::D

o Watch Video Solution

7. According to the Arrhenius equation,

A. a high activation energy usually implies a fast reaction

B. rate constant increases with increase in temperature. This is due to

greater number of collisions whose energy exceeds the activation

energy

C.higher the magnitude of activation energy, stronger is the

temperature dependence of the rate constant


https://dl.doubtnut.com/l/_rbcXtu4PaiHy
https://dl.doubtnut.com/l/_1RfAMOJtit6t

D.the pre-exponential factor is a measure of the rate at which

collisions occure, irrespective of their energy

Answer: B::C::D

° Watch Video Solution

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (. Multiple

Choice Questions) (lll. Multiple Choice Questions) Based on Comprehension

1. Arrhenius studied the effect of temperature on the rate of a reaction
and postulated that rate constant varies with temperature exponentially
as k = Ae /BT For most of the reactions, it was found that the
temperature coefficient of the reaction lies between 2 to 3. The method is
generally used for finding the activation energy of a reaction. Keeping
temperature constant, the effect of catalyst on the activation energy has
also been studied by studying how much the rate of reaction changes in
the presence of catalyst. In most of the cases, it is observed that catalyst

lowers the activation energy barrier and increases the rate of reaction.


https://dl.doubtnut.com/l/_1RfAMOJtit6t
https://dl.doubtnut.com/l/_PnjxY7JP1UWd

The pre-exponential factor in the Arrhenus equation of second order

reaction has the units

AmolL 's~!

B.Lmol 's!

C.s !

D. dimensionless

Answer: B

o Watch Video Solution

2. Arrhenius studied the effect of temperature on the rate of a reaction
and postulated that rate constant varies with temperature exponentially
as k = Ae /BT Eor most of the reactions, it was found that the
temperature coefficient of the reaction lies between 2 to 3. The method is
generally used for finding the activation energy of a reaction. Keeping
temperature constant, the effect of catalyst on the activation energy has

also been studied by studying how much the rate of reaction changes in


https://dl.doubtnut.com/l/_PnjxY7JP1UWd
https://dl.doubtnut.com/l/_GEgWprgqGgOl

the presence of catalyst. In most of the cases, it is observed that catalyst
lowers the activation energy barrier and increases the rate of reaction.
Which of the following plot will be linear ?

A. In k versus T with - ve slope

B. k versus 1 /T with - ve slope

C.In kversus 1 /T with - ve slop

D.In k versus 1 /T with + ve slope.

Answer: C

° Watch Video Solution

3. Arrhenius studied the effect of temperature on the rate of a reaction
and postulated that rate constant varies with temperature exponentially
as k = Ae /BT Eor most of the reactions, it was found that the
temperature coefficient of the reaction lies between 2 to 3. The method is
generally used for finding the activation energy of a reaction. Keeping

temperature constant, the effect of catalyst on the activation energy has


https://dl.doubtnut.com/l/_GEgWprgqGgOl
https://dl.doubtnut.com/l/_6HD0Nk0qMRyl

also been studied by studying how much the rate of reaction changes in
the presence of catalyst. In most of the cases, it is observed that catalyst
lowers the activation energy barrier and increases the rate of reaction.
If the rate of reaction grows 15.6 times on increasing the temperature by
30 K, the temperature coefficient of the reaction will be nearly

A2

B.2.5

C.3.0

D.3.5

Answer: A

o View Text Solution

4. Arrhenius studied the effect of temperature on the rate of a reaction
and postulated that rate constant varies with temperature exponentially
as k = Ae /BT Eor most of the reactions, it was found that the

temperature coefficient of the reaction lies between 2 to 3. The method is


https://dl.doubtnut.com/l/_6HD0Nk0qMRyl
https://dl.doubtnut.com/l/_BnP8Y9xJ2pXF

generally used for finding the activation energy of a reaction. Keeping
temperature constant, the effect of catalyst on the activation energy has
also been studied by studying how much the rate of reaction changes in
the presence of catalyst. In most of the cases, it is observed that catalyst
lowers the activation energy barrier and increases the rate of reaction.

If the rate of reaction doubles for 10° rise of temperature from 290 K to

300 K, the activation energy of the reaction will be approximately

A.40 kJ mol !
B.50 kJ mol !
C.60 kJ mol !

D.70 kJ mol !

Answer: B

° View Text Solution

5. Arrhenius studied the effect of temperature on the rate of a reaction

and postulated that rate constant varies with temperature exponentially


https://dl.doubtnut.com/l/_BnP8Y9xJ2pXF
https://dl.doubtnut.com/l/_YcrWeDd8O378

as k = Ae F«/ET Eor most of the reactions, it was found that the
temperature coefficient of the reaction lies between 2 to 3. The method is
generally used for finding the activation energy of a reaction. Keeping
temperature constant, the effect of catalyst on the activation energy has
also been studied by studying how much the rate of reaction changes in
the presence of catalyst. In most of the cases, it is observed that catalyst
lowers the activation energy barrier and increases the rate of reaction.

If x is the fraction of molecules having energy greater than E,, it will be

given by
E,
Az = —
RT
B.lnz = — Ea
RT
Cx = eE“/RT

D. Any of these.

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_YcrWeDd8O378

6. The progress of the reaction A < nB with time is represented in the
Fig. below :
Lo
The value of n is
A1l
B.2

C.3

D.1.5

Answer: B

o View Text Solution

7. The progress of the reaction A < nB with time is represented in the
Fig. below :
P

The equilibrim constant K will be


https://dl.doubtnut.com/l/_GWbejcUOpA11
https://dl.doubtnut.com/l/_JeVBx2pf38ts

A2

B.1.2

C.0.5

D. 6.67

Answer: B

o View Text Solution

8. The progress of the reaction A < nB with time is represented in the

Fig. below :


https://dl.doubtnut.com/l/_JeVBx2pf38ts
https://dl.doubtnut.com/l/_bT7el6BBPwGv

©
o

CONCN. / MOL LIT 1 em—fp>
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w

g
e

TIME / HOUR s>

The initial rate of conversion of A will be

A.0.1 molL™! hr !

B.0.2 molL ' hr !

C.0.4 molL™! hr!

D.0.8 molL ™! hr !

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_bT7el6BBPwGv

COMPETITION FOCUS (IV. Matching Type Questions)

1. Match the entries of column I with appropriate entries of column Il and
choose the correct option out of the four options (a), (b), ( c), (d) given at

the end of each question.

Column I (Reaction) Column IT (Order)

(A) 2 HI - H,+ I, (p) O
(B) 2 NH; — N, + 3 H, (@ 1
(C) 2 Hy03 — 2 H20 + O (r) 13
(D)  COCly — CO + Cl, (s) 2

AA—q¢B—p,C—r,D—s

BA—r,B—p,C—s,D—q

CA—-—s,B—qC—-—7r,D—p

DA—s,B—p,C—q,D—1r

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ZuaWjV2KJrUA

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (IV.

Matching Type Questions)

1. Match the entries of column | with appropriate entries of column Il and
choose the correct option out of the four options (a), (b), ( ¢ ), (d) given at

the end of each question.

Column I Column IT
(A)  Zero order reactions (p) tij2 x ﬁ
0
(B)  First order reactions (@  tion = [A],/k
(C)  second order reactions (r)  Involves at least two:
(D)  Pseudounimolecular reactions (s) [A] =[4],e ™

AA—-—s,B—q,C—p,D—1r

BA—pB—r,C—gq,D—s

CA—qB—-5s,C—p,D—r

DA—r,B—p,C—s,D—q

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_WO9LbXNpExIh
https://dl.doubtnut.com/l/_oeuA5ivDdl6q

2. Match the entries of column | with appropriate entries of column Il and

choose the correct option out of the four options (a), (b), ( c), (d) given at

the end of each question.

Column I
(A)  Linear plot passing through the origin
(B)  Linear horizontal plot
(C)  Linear plot with -ve slope and an intercept
(D)  Linear plot with + ve slope and an intercept

AA—s,B—r,C—p,D—q

BA—p,B—s,C—7r,D—gq

CA-q¢qB—-—5s,C—p,D—r

DA—s,B—p,C—q,D—1r

Answer: A

Column
Conc. [/
1/(4

t1/2 VS

t1/2 VS

° Watch Video Solution

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (V. Matrix-

Match Type Questions)



https://dl.doubtnut.com/l/_oeuA5ivDdl6q
https://dl.doubtnut.com/l/_QmNWKGYu1aRj

1. Match the entries of column | with appropriate entries of column II.
Each entry in column | may have one or more than one correct option
from column Il. If the correct matches are A-p,s,B-r, C-p, q, D-s, then the

correctly bubbled 4 x 4 matrix should be as follows :

Column I (Units/Property) Column.
(A)  molL 's~? (p)  Zeroord
(B) Lmol 's~! (g9  First orc
(C)  Does not depend upon initial concentration (r)  second o1
(D)  Affected by temperature (s) Rateofr

° Watch Video Solution

COMPETITION FOCUS (V. Matrix-Match Type Questions)

1. Match the entries of column | with appropriate entries of column II.
Each entry in column | may have one or more than one correct option
from column Il If the correct matches are A-p,s,B-r,C-p, q, D-s, then the

correctly bubbled 4 x 4 matrix should be as follows :

Column I Co
(A)  Rate constant of an exothermic reaction (p) inc
(B)  Rate constant of an endothermic reaction (9)  dec
(C)  Equilibrium constant of an exothermic reaction (r)  not
(D)  Equilibrium constant of an endothermic reaction (s) mnot


https://dl.doubtnut.com/l/_QmNWKGYu1aRj
https://dl.doubtnut.com/l/_dh6BGgbYNzle

° View Text Solution

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (VI.

Integer Type Questions)

1. The order of the reaction

5 Br~(aq) + BrO; (aq) +6 H" (ag) — 3 Bry(aq) +7 HyO(l) is

o Watch Video Solution

2. The half-life period of a 3rd order reaction is found to be 1 hour when
we start with a concentration of 0.3 mol L~ ! of the reactant. If we start

with 0.1 mol L, the half-life period in hours will be

o Watch Video Solution

3. In the reaction a A+b B — Products, if only concentration of A is

doubled the rate becomes quadrupled and if further the vessel is reduced


https://dl.doubtnut.com/l/_dh6BGgbYNzle
https://dl.doubtnut.com/l/_Mujg9KWXFFIG
https://dl.doubtnut.com/l/_rnlwgwBQ60AV
https://dl.doubtnut.com/l/_yifvVJ4Dugab

to half the volume, the rate becomes 8 times. The overall order of

reaction is

o Watch Video Solution

4. Starting with an initial pressure of 5 atm of azoisopropane, 40 % of it
decomposes into nitrogen and hexane vapours in one hour. The pressure

in atm exerted by the mixture in atm at this time will be

o Watch Video Solution

5. How many times the rate of reaction will change if temperature is

increased from 20°C to 50°C'?

o Watch Video Solution

6. After 24 hour, only 0.125 g out of the initial quantity of 1 g of a

radioactive isotope remains behind. The half-life period of the radioactive


https://dl.doubtnut.com/l/_yifvVJ4Dugab
https://dl.doubtnut.com/l/_hGAFJ6FhajL3
https://dl.doubtnut.com/l/_nuRsFbYG2vn5
https://dl.doubtnut.com/l/_jBkzK8V2kY1M

isotope in hours is

° Watch Video Solution

7. The concentration of R in the reaction R — P was measured as a
function of time and the following data is obtained :

&2

The order of the reaction is

° View Text Solution

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (VI.

Integer Type Questions)

1. An organic compound undergoes first decompoistion. The time taken

for its decompoistion to 1/8 and 1/10 of its initial concentration are

[t1/5]

x 10?
[t1 /10]

ti/g and t;,10, respectively. What is the value of



https://dl.doubtnut.com/l/_jBkzK8V2kY1M
https://dl.doubtnut.com/l/_piBxyj5lcINQ
https://dl.doubtnut.com/l/_LHJoNSubf5ZT

I & Watch Video Solution ]

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (VII.

Assertion-Reason Type Questions) Type - |

1. Statement-1. The dissociation of NH3 on hot platinum surface may be

reaction of zero order or first order.

Statement-2. Pressure of the gas affects the order of reaction.

A. Statement-1 is True, Statement-2 is True , Statement-1 is a correct

explanation of Statement-1.

B. Statement-1 is True, Statement-2 is True , Statement-2 is NOT the

correct explanation of Statement-1.

C. Statement-1is True, Statement-2 is False.

D. Statement-1 is False, Statement-2 is True.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_LHJoNSubf5ZT
https://dl.doubtnut.com/l/_twCAIZ7qHAPs

2. Statement-1. In the reaction, No +3 Hs — 2 NHj, the rate of

reaction is different in terms of N2, Hy and N Hj.

Statement-2. Rate of disappearance of Ny and Hs and rate of formation

of NHj are not equal to each other.

A. Statement-1 is True, Statement-2 is True , Statement-1 is a correct

explanation of Statement-1.

B. Statement-1 is True, Statement-2 is True , Statement-2 is NOT the

correct explanation of Statement-1.

C. Statement-1is True, Statement-2 is False.

D. Statement-1 is False, Statement-2 is True.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_twCAIZ7qHAPs
https://dl.doubtnut.com/l/_g9u5MQgdw9bq

3. Statement-1. Rate constant of a zero order reaction has same units as

the rate of reaction.

Statement-2. Rate constant of a zero order reaction does not depend

upon the units of concentration.

A. Statement-1 is True, Statement-2 is True , Statement-1 is a correct

explanation of Statement-1.

B. Statement-1 is True, Statement-2 is True , Statement-2 is NOT the

correct explanation of Statement-1.

C. Statement-1is True, Statement-2 is False.

D. Statement-1 is False, Statement-2 is True.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_oIgOa3JbJdBo

4. Statement-1. In a zero order reaction, if concentration of the reactant is

doubled, half-life period is also doubled.

Statement-2. The total time taken for a zero order reaction to complete is

double of the half-life period.

A. Statement-1 is True, Statement-2 is True , Statement-1 is a correct

explanation of Statement-1.

B. Statement-1 is True, Statement-2 is True , Statement-2 is NOT the

correct explanation of Statement-1.

C. Statement-1is True, Statement-2 is False.

D. Statement-1 is False, Statement-2 is True.

Answer: B

o Watch Video Solution



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

5. Assertion (A) : The rate constant of a pseudo unimolecular reaction has
the units of a first order reaction. Reason (R ): A pseudo unimolecular
reaction is a reaction of first order in which one of the reactant is present
in large excess.
A. Statement-1 is True, Statement-2 is True , Statement-1 is a correct
explanation of Statement-1.
B. Statement-1 is True, Statement-2 is True , Statement-2 is NOT the
correct explanation of Statement-1.

C. Statement-1is True, Statement-2 is False.

D. Statement-1 is False, Statement-2 is True.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_FHhtqsYaQ5Bn

6. Assertion: 50 % of reaction is completed in 50 sec, therefore, 75 % of
the reaction will be completed in 75 sec.

Reason: The rate constant of a zero order reaction depends uopn time as
1
k= {(4], - (4]},
A. Statement-1 is True, Statement-2 is True , Statement-1 is a correct
explanation of Statement-1.
B. Statement-1 is True, Statement-2 is True , Statement-2 is NOT the
correct explanation of Statement-1.
C. Statement-1is True, Statement-2 is False.

D. Statement-1 is False, Statement-2 is True.

Answer: C

° Watch Video Solution

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (VI.

Assertion-Reason Type Questions) Type - II



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

1. Assertion. In any reaction, the rate of disappearance of a reactant is

same as the rate of reaction.

Reason. Both rate of reaction and rate of disappearance of a reactant

represent decrease in the concentration of a reactant per unit time.

A.If both assertion and reason are true and reason is the true

explanation of the assertion.

B. If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_miXIlE9bbEOv

2. Assertion. Rate constant of a zero order reaction has the same units as

those of the rate of reaction.

Reason. For a zero order reaction, Rate = Rate constant.

A.If both assertion and reason are true and reason is the true

explanation of the assertion.

B. If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: A

° Watch Video Solution

3. Assertion. Order of a reaction can be fractional but molecularity is

never fractional.


https://dl.doubtnut.com/l/_xTKUvxBTG1kd
https://dl.doubtnut.com/l/_EldqZSCnVpSM

Reason. Order of reaction does not depend upon the stoichiometric

coefficients of the balanced equation.

A.If both assertion and reason are true and reason is the true

explanation of the assertion.

B. If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: A

° Watch Video Solution

4. Assertion. The molecularity of the reaction Hy + Bry — 2 HBris 2.

Reason. The order of the reaction is 3 /2.


https://dl.doubtnut.com/l/_EldqZSCnVpSM
https://dl.doubtnut.com/l/_NXunErqQo9wM

A.If both assertion and reason are true and reason is the true

explanation of the assertion.

B. If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: B

° Watch Video Solution

5. Assertion. The order of a reaction can have fractional value.

Reason. The order of reaction cannot be written from the balanced

equation of the reactant.

A.If both assertion and reason are true and reason is the true

explanation of the assertion.


https://dl.doubtnut.com/l/_NXunErqQo9wM
https://dl.doubtnut.com/l/_aSJ3tc3TvoNC

B.If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: B

o Watch Video Solution

6. Assertion. Half-life of a reaction is independent of the initial

concentration of the reactant.

Reason. Half-life of a reaction is independent of the order of reaction.

A.If both assertion and reason are true and reason is the true

explanation of the assertion.

B.If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.


https://dl.doubtnut.com/l/_aSJ3tc3TvoNC
https://dl.doubtnut.com/l/_kQChTNf96xUD

D. If both assertion and reason are false.

Answer: D

o Watch Video Solution

7. Assertion (A) : For a first order, the concentration of a reaction

decreases exponentially with time.

Reason (R ): The rate of reaction at any time depends upon the

concentration of the reactant at that time.

A.If both assertion and reason are true and reason is the true

explanation of the assertion.

B.If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.


https://dl.doubtnut.com/l/_kQChTNf96xUD
https://dl.doubtnut.com/l/_k6Tbs48dzANO

Answer: B

o Watch Video Solution

8. Assertion (A): For the reaction
RCl + NaOH(g) — ROH + NaCl, the rate of reaction is reduced to
half on reducing the cocentration of RCI to half.
Reason (R ): The rate of the reaction is represented by k[RCI], i.e, it is a
first order reaction.
A.If both assertion and reason are true and reason is the true
explanation of the assertion.
B. If both assertion and reason ae true but reason is not the true
explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: C


https://dl.doubtnut.com/l/_k6Tbs48dzANO
https://dl.doubtnut.com/l/_jESvLeURCv2M

° Watch Video Solution

9. Assertion : The hydrolysis of methyl acetate by dil. HCl is a pseudo first
order reaction
Reason : HCl acts as a catalyst for the hydrolysis .
A.If both assertion and reason are true and reason is the true
explanation of the assertion.
B. If both assertion and reason ae true but reason is not the true
explanation of the assertion.
C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_jESvLeURCv2M
https://dl.doubtnut.com/l/_1NkJuTJagRcb

10. Assertion. Average life of a radioactive element is that period in which
63 % of it is decayed.
Reason. Average life 7 = 1.44 t; /5.
A.If both assertion and reason are true and reason is the true
explanation of the assertion.
B. If both assertion and reason ae true but reason is not the true
explanation of the assertion.
C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: A

° Watch Video Solution

11. Assertion. By 10° rise of temperature, the rate of reaction increases by

100 % to 200 % .


https://dl.doubtnut.com/l/_7iVDicT3RLTt
https://dl.doubtnut.com/l/_06qc0ipPkdHK

Reason. By 10° rise of temperature, the collision frequency increases by

100 to 200 % .

A.If both assertion and reason are true and reason is the true

explanation of the assertion.

B. If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: C

° Watch Video Solution

12. Assertion: A catalyst increases the rate of a reaction.
Reason: In presence of a catalyst, the activation energy of the reaction

decreases.


https://dl.doubtnut.com/l/_06qc0ipPkdHK
https://dl.doubtnut.com/l/_5j7GwQChfKvN

A.If both assertion and reason are true and reason is the true

explanation of the assertion.

B. If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: D

o Watch Video Solution

13. Assertion. According to collision theory, rate of reaction does not
depend on the total number of collisions.
Reason. The overall rate of reaction depends upon the number of

effective collisions.

A.If both assertion and reason are true and reason is the true

explanation of the assertion.


https://dl.doubtnut.com/l/_5j7GwQChfKvN
https://dl.doubtnut.com/l/_NeeKNYZ94u1o

B.If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: C

o Watch Video Solution

14. According to the tranistion state theory, for the formation of on
activation complex, one of the vibrational degree of freedom is converted
into the tranistion degree of freedom.

Reason (R ): The energy of the activated complex is higher than the

energy of the reactant molecules.

A.If both assertion and reason are true and reason is the true

explanation of the assertion.


https://dl.doubtnut.com/l/_NeeKNYZ94u1o
https://dl.doubtnut.com/l/_hRVBTKiUzSOu

B.If both assertion and reason ae true but reason is not the true

explanation of the assertion.

C. If assertion is true, but reason is false.

D. If both assertion and reason are false.

Answer: A

° Watch Video Solution

COMPETITION FOCUS (JEE(Main and Advanced)/Medical Entrance) (VIII.

Multiple Choice Questions)

1. In the study of oxidation of iodide ions by hydrogen peroxide in

presence of an acid and starch as a clock reaction,

A. thiosulphate added should be in large amount

B. thiosulphate added should be in small amount

C. amount of thiosulphate added has no importance


https://dl.doubtnut.com/l/_hRVBTKiUzSOu
https://dl.doubtnut.com/l/_6b9pqX4zU2Xd

D. thiosulphate is added to speed up the reaction

Answer: B

° Watch Video Solution

2. In the study of oxidation of iodide ions by hydrogen peroxide in

presence of dilute HySO, and starch as a clock reaction, if excess of

thiosulphate is added

A. blue colour will appea immediately

B. blue colour will not appear at all

C. blue colour will appear only on heating the reaction mixture

D. blue colour will appear after a very long time

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_6b9pqX4zU2Xd
https://dl.doubtnut.com/l/_B8lbRdpNnfo5
https://dl.doubtnut.com/l/_s5MOkGsRW7hE

3. In the study of oxidation of iodide ions by hydrogen peroxide in
presence of dilute H,S50,, thiosulphate and starch as a clock reaction, if
concentration of iodide ions is increased

A. less time will be taken for blue color to appear

B. more time will be taken for blue colour to appear

C. same time will be taken for blue colour to appear

D. any one of the above can happen depending upon the amount of

H,S0, present.

Answer: A

° Watch Video Solution

IMPORTANT QUESTIONS FOR BOARD EXAMINATION

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

d
I or + e State the significance of plus and minus signs in this


https://dl.doubtnut.com/l/_s5MOkGsRW7hE
https://dl.doubtnut.com/l/_BJ7Qm8zLnGeU

case.

° Watch Video Solution

2. For the reaction Nyo(g) +3 Hy(g) — 2 NHs(g), if

A[NH;) /At = 4 x 10 ®mol L™ 's ! what is the value of — A[H,] /At

?

° Watch Video Solution

3. A chemical reaction 2A — 4B + C in gas phase occurs in a closed
vessel. The concentration of B is found to increase by 5 x 10 % mol L ~*
in 10 seconds. Calculate i) the rate of appearance of B ii) the rate of

disappearance of A.

° Watch Video Solution



https://dl.doubtnut.com/l/_BJ7Qm8zLnGeU
https://dl.doubtnut.com/l/_ZrSqjyZRhYsE
https://dl.doubtnut.com/l/_6QJ3foGyagqJ

4. Identify the reaction order from the following rate constant :

kE=23x10"° litremol 'sec™!

° Watch Video Solution

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

° Watch Video Solution

6. The conversion of molecules X to Y follows second order kinetics. If
the concenration of X is increased to three times, how will it affect the

rate of formation of Y ?

° Watch Video Solution

7. The rate constant for an isomerisation reaction, A — B is

4.5 x 1073 min L. If the initial concentration of A is 1 M, calculate the


https://dl.doubtnut.com/l/_egLndS3wNkvK
https://dl.doubtnut.com/l/_VXibecMDBpF9
https://dl.doubtnut.com/l/_HqcjqkqXdD62
https://dl.doubtnut.com/l/_ArOltgOWTcVB

rate of reaction after 1 h.

° Watch Video Solution

8.The rate of a gaseous reaction is halved when the volume of the vessel

is doubled. What is the order of reaction ?

° Watch Video Solution

9. Write any four differences between 'rate of reaction’ and 'rate constant'

of a reaction.

° Watch Video Solution

1/2

10. (a) For a reaction, the rate law is : Rate = k = [A][B] /. Can this
reaction be an elementary reaction ?
(b) The possible mechanism for the reaction

2 H2—|—2 NO—>N2+2 HinS


https://dl.doubtnut.com/l/_ArOltgOWTcVB
https://dl.doubtnut.com/l/_yRTI0Nn4Nkl7
https://dl.doubtnut.com/l/_nHT5aniUfxxn
https://dl.doubtnut.com/l/_Rr44E1op0Lax

(i) 2 NO & Ny,Oy (i) NyOs + Hy — No,O + HyO (slow)  (iii)
N2O + H2 — N2 + HQO (fast)

What is (i) the rate law for the reaction (ii) order of the reaction.

o Watch Video Solution

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

o Watch Video Solution

12. For a general reaction A — B, plot of concentration of A vs time is
given in figure. Answer the following questions on the basis of this graph.
(i) what is the order of the reaction?

(ii) What is the slope of the curve ?


https://dl.doubtnut.com/l/_Rr44E1op0Lax
https://dl.doubtnut.com/l/_mmyMY0rXMo0G
https://dl.doubtnut.com/l/_O7v1xpdMKQFf

(iii) What are the units of rate constant?

A—B

onc. of A —

C

Time (t)—

o Watch Video Solution

13. (a) Derive the equation for the rate constant of a first order reaction
and show that the time required for the completion of half of the first
order reaction is independent of initial concnetration.

(b) Show that in case of a first order reaction, the time required for

99.9% of the reaction to take place is about ten times than that

required for half the reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_O7v1xpdMKQFf
https://dl.doubtnut.com/l/_s1Y9GFViBAki

14. The thermal decomposition of a compound is of first order. If 50 % of
a sample of the compound is decomposed in 120 minutes, how long it

take for 90 % of the compounds to decompose.

o Watch Video Solution

15. The rate of a first order reaction is 0.04 mol litre 's~! after 10
minutes and 0.03 mol litre ‘s~ ! after 20 minutes. Find the half life

period of the reaction.

o Watch Video Solution

16. For the decomposition of azoisopropane to hexane and nitrogen at 54

K, the following data are obtained.


https://dl.doubtnut.com/l/_s1Y9GFViBAki
https://dl.doubtnut.com/l/_Dflg3p2GC9Sv
https://dl.doubtnut.com/l/_CC99GoAZr4lR
https://dl.doubtnut.com/l/_8TSWbgnh0LiO

P{mm of Hg)

35.0

720 63.0

Calculate the rare constant.

o Watch Video Solution

17. During nuclear explosion, one of the products is .%® Sr with half — life
of 28.1years. If 1ug of .%° Sr was absorbed in the bones of a newly born
baby instead of calcium, how much of its will remain after 10 years and 60

years if it is not lost metabolically.

| o A _L vl . o ~_ ..o ]


https://dl.doubtnut.com/l/_8TSWbgnh0LiO
https://dl.doubtnut.com/l/_T4h88veHhmBH

L vvallll viUCO o0IULIVII )

18. In the reaction aA + bB — products, if concentration of A is
doubled (keeping B constant) the initial rate becomes four times and if B
is doubled (keeping A constant), the rate becomes double. What is the

rate law equation and order of reaction ?

° Watch Video Solution

19. If half-life period of a reaction is inversely proportional to initial

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

° Watch Video Solution

20. One-fourth of a first order reaction is completed in 32 minutes. What

is the half-life period of this reaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_T4h88veHhmBH
https://dl.doubtnut.com/l/_cjGZrMGoIfUl
https://dl.doubtnut.com/l/_zpGi85PiwetP
https://dl.doubtnut.com/l/_mcAWHkH321v6
https://dl.doubtnut.com/l/_gV18QaBp9JwB

21. Areaction is 50 % complete in 2 hours and 75 % complete in 4 hours.

What is the order of reaction?

° Watch Video Solution

22. (a) What are the units of the rate constant of a pseudo unimolecular
reaction ?
(b) Why hydrolysis of ethyl acetate with NaOH is reaction of second

order while with HCl, it is of first order ?

° Watch Video Solution

23. (a) Define the term Activation energy. Why different reactions proceed
at different speeds ?

(b) Can a reaction have zero activation energy ?

° Watch Video Solution



https://dl.doubtnut.com/l/_gV18QaBp9JwB
https://dl.doubtnut.com/l/_PF1110aVwu4k
https://dl.doubtnut.com/l/_yjWSIBd4PRas
https://dl.doubtnut.com/l/_wYgGD5LxJO6k

24. The first order rate constant for the decompoistion of CoHsI by the
reaction.

C2Hs1(g) — C2Ha(g) + HI(g)

at 600Kis1.60 x 10 °s~!. Its energy of activation is 209kJmol 1.

Calculate the rate constant at 700K

o Watch Video Solution

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

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

o Watch Video Solution

26. The rate constant for the first order decomposition of HyO; is given
by the following equation :

logk = 14.34 — 1.25 x 10*°K /T

Calculate E, for this reaction and at what temperature will its half-period

be 256 minutes ?

(N |


https://dl.doubtnut.com/l/_wYgGD5LxJO6k
https://dl.doubtnut.com/l/_NlnaORo5MIvw
https://dl.doubtnut.com/l/_cTIMS1PcwmIr

[ W Watch Video Solution J

27. The time required for 10 % completion of a first order reaction at
298K is equal to that required for its 25 % completion at 308K . If the

value of A is 4 x 10'%s 7!, calculate k at 318K and E,.

o Watch Video Solution

28. The reactions :2C0(g) = 0299) — 2C02(9) and
2NO(g) + O2(g) — 2NO2(g) look to be similar. Yet the former is slower

than latter at same temperature. Why ?

o Watch Video Solution

29. (a) Why does the rate of a reaction increase with rise in temperature ?
(b) What is the effect of adding catalyst on the free energy change (AG)
of a reaction ?

( ¢ ) The activation energy of a first order reaction at 300 K is


https://dl.doubtnut.com/l/_cTIMS1PcwmIr
https://dl.doubtnut.com/l/_O2fLbGcLCq83
https://dl.doubtnut.com/l/_k6jCSNoB7OA9
https://dl.doubtnut.com/l/_Bc4uDLwtulWV

60 kJmol !. In the presence of a catalyst, the activation energy is
lowered to 50 kJ mol ! at the same temperature. How many times the

rate of reaction will change ?

° Watch Video Solution

30. What is the Expression for rate constant using collision theory of
reaction rates. Compare this result with Arrhenius equation. What are the

limitations of collusion theory ?

° Watch Video Solution

ADVANCED PROBLEMS FOR COMPETITIONS

1. A flask contains a mixture of two compounds AB and XY. Both of these

decompose on heating by first order reaction. If the half-life of AB is 30

min and that of XY is 10 min, how long will it take for the concentration of


https://dl.doubtnut.com/l/_Bc4uDLwtulWV
https://dl.doubtnut.com/l/_TyXudosNCnLC
https://dl.doubtnut.com/l/_KgcCZVCN3NS1

AB to be four times that of XY ? Assume that the initial concentration of

both AB and XY to be same.

o Watch Video Solution

2. For a reaction A — Products, starting with initial concentrations of
5 x 1073 M and 25 x 10~ M, halfives are found to be 1.0 and 8.0 hour
respectively. If we start with an initial concentration of 1.25 x 1073 m,

what will be the half-life of the reaction ?

o Watch Video Solution

3. Two substances A and B are present such that [4y] = 4[By and half-life
of Ais 5 minutes and that of B is 15 minutes. If they start decaying at the
same time following first order kinetics after how much time the

concentration of both of them would be same ?

o Watch Video Solution



https://dl.doubtnut.com/l/_KgcCZVCN3NS1
https://dl.doubtnut.com/l/_qiOPqXOWIJna
https://dl.doubtnut.com/l/_ijSRQLS4R318
https://dl.doubtnut.com/l/_D1p6DQMhkYGE

4. A follow parallel path of first-order reactions giving B and C as
If the initial concentration of A is 0.25M, calculate the concentration of

C after 5 hr of reaction.

A

5A ——

o Watch Video Solution

5. Given that the enthalpy change of a reaction at 325 K is 0.12 kcal and
energy of activation for the backward reaction is 0.02 kcal, calculate the

percentage of the reactant molecules, crossing over the energy barrier.

o Watch Video Solution



https://dl.doubtnut.com/l/_D1p6DQMhkYGE
https://dl.doubtnut.com/l/_7G0fq1ByYKZ4
https://dl.doubtnut.com/l/_fwcfYctd3YjG

A
6. A(g) — P(9) + Q(g) + R(g), follows first order kinetics with a
halfife of 69.3 s at 500°C. Starting from the gas A enclosed in a
container at 500° C' and at a pressure of 0.4 atm, the total pressure of

the system after 230 s will be

o Watch Video Solution

7.Adrop of solution (volume 0.05m L) contains 3 x 10~ %moleH © ions. If

the rate constant of disappearance of H® ions is 1 x 10"molL " 's~1,

how long would it take for H ® ions in the drop of disappear?

o Watch Video Solution

8. The first order reaction:
Sucrose — Glucose + Fructose takes place at 308K in 0.5NHCI. At time
zero the initial total rotation of the mixture is 32.4°. After 10 min , the

total rotation is 28.8°. If the rotation of sucrose per mole is 85°, that of


https://dl.doubtnut.com/l/_fwcfYctd3YjG
https://dl.doubtnut.com/l/_nNB8LcH8ABwm
https://dl.doubtnut.com/l/_BqNjEepOX1dy

glucose is 7.4°, and of fructose is —86.04°, calculate the half life of the

reaction.

o Watch Video Solution

9. The rate of decomposition for methyl nitrite and ethyl nitrite can be
given in terms of rate constant k; and ks, respectively. The energy of
activation for the two reactions are 152.30kJmol ! and 157.7kgmol ~*
as well as frequency factors are 10'* and 10 respectively for the
decomposition of methyl and ethyl nitrite. Calculate the temperature at

which rate constant will be same for the two reactions.

o Watch Video Solution

10. The rate constant for the reaction COCly(g) — CO(g) + Cly(g) is
given by

-1
In lk/ min] — — 11067 /TK + 31.33


https://dl.doubtnut.com/l/_BqNjEepOX1dy
https://dl.doubtnut.com/l/_aBTl8cOVHhI0
https://dl.doubtnut.com/l/_0h2w3Y7dMwac

Calculate the temperature at which the rate of this reaction will be

doubled from that at 25° C.

o Watch Video Solution

11. A hydrogenation reaction is carried out at 500 K. If the same reaction
is carried out in the presence of a catalyst at the same rate, the
temperature required is 400 K. Calculate the activation energy of the

reaction if the catalyst lowers the activation energy by 20 kj mol ~* .

o Watch Video Solution

12. The energy change accompanying the equilibrium reaction A < B is
—33.0 kJ mol !. calculate

(i) Equilibrium constant K, for the reaction at 300 K

(ii) Energy of activation for forward and backward reaction (Ef and Eb)
at 300 K. Given that E; and Ej, are in the ratio 20: 31.

Assume that pre-exponential factor is same for forward and backward

reaction.


https://dl.doubtnut.com/l/_0h2w3Y7dMwac
https://dl.doubtnut.com/l/_M7PXe8hiJIQA
https://dl.doubtnut.com/l/_yztKL3rZO6V3

o Watch Video Solution

13. Two reaction, (I)A — Products and (II)B — Products, follow first
order kinetics. The rate of reaction (I) is doubled when the temperature
is raised form 300K to 310K. The half life for this reaction at 310K is
30 min . At the same temperature B decomposes twice as fast as A. If
the energy of activation for reaction (II) is twice that of reaction (I), (a)

calculate the rate of constant of reaction (II) at 300K.

o Watch Video Solution

14. A certain reaction A + B — P is of first order with respect to each
reactant. If [A], = 0.1 M, [B], =5.0 M and the second order rate
constant k is 6 X 10_3M_1s_1, calculate the half-life period of the

reaction in seconds.

o Watch Video Solution



https://dl.doubtnut.com/l/_yztKL3rZO6V3
https://dl.doubtnut.com/l/_RuKF5Up1Golt
https://dl.doubtnut.com/l/_6A0AJUgKdbaz

