Chemical Kinetics

Questions with Solutions

Q1 - 24 January - Shift 1

The number of correct statement/s from the

following 1s

A. Larger the activation energy, smaller 1s the

value of the rate constant.

B. The higher is the activation energy, higher is the
value of the temperature coetficient.
C. At lower temperatures, increase in temperature

causes more change 1n the value of k than at higher

temperature.

D. A plot of Ink vs % 1s a straight line with slope

Ea
equal to ——
R
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A student has studied the decomposition of a gas
AB; at 25°C. He obtained the following data.

p (mm Hg) 50 | 100 | 200 | 400

Relative t,, (s) 4 | 2 1 0.5
The order of the reaction is
(1)0.5 (2)2
(3) 1 (4) 0 (zero)
Q3 - 25 January - Shift 1
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The variation of the rate of an enzyme catalyzed Space for your notes:
reaction with substrate concentration is correctly

represented by graph

(a)

Rate of reaction

O Substrate concentration

(b)

Rate of reaction

O Substrate concentration

(c)

Rate of reaction

O Substrate concentration

(d)

Rate of reaction

O Substrate concentration

()b (2) ¢ (3)d (4)a
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For the first order reaction A — B Br the half life Saed fNYNPND st

is 30 mm. The time taken for 75% completion of

the reaction is mm. (Nearest mteger)

Given : log 2 =0.3010

log3=04771

log 5 =10.6989

QS - 25 January - Shift 2
A first order reaction has the rate constant, k = 4.6 Space for your notes:

x 10 * s '. The number of correct statement/s from
the following is/are

Given : log 3 =0.48

A. Reaction completes in 1000 s.

B. The reaction has a half-life of 500 s.

C. The time required for 10% completion is 25
times the time required for 90% completion.

The degree of dissociation is equal to (1 —e™).

The rate and the rate constant have the same
unit.

m O
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For certain chemical reaction X — Y, the rate of
formation of product is plotted against the time as

shown in the figure. The number of Correct
statement/s from the following is

AY

Rate of
formation
of product

II I11

Asymptotic § Constant
L]

Linear

> X
—> Time

(A) Over all order of this reaction is one

(B) Order of this reaction can’t be determined
(C) In region-I and III, the reaction is of first and
zero order respectively

(D) In region-II, the reaction is of first order

(E) In region-IlI, the order of reaction is in the
range of 0.1 to 0.9.

Q7 - 29 January - Shift 2

For conversion of compound A —B, the rate
constant of the reaction was found to be 4.6 x 107

L mol™' s'. The order of the reaction is

Q8 - 30 January - Shift 1
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If compound A reacts with B following first order

kinetics with rate constant 2.011x107s™ . The

time taken by A (in seconds) to reduce from 7 g to

2 g will be . (Nearest Integer)
[log5=0.698,log7 =0.845,log2 =0.301]

Q9 - 30 January - Shift 2

An organic compound undergoes first order

decomposition. If the time taken for the 60%

decomposition 1s 540 s, then the time required for

90% decomposition will be 1s s. (Nearest
integer).
Given:In10=23;log2=0.3

Q10 - 31 January - Shift 1
A—>B

The rate constants of the above reaction at 200 K
and 300K are 0.03 min~ and 0.05 min"
respectively. The activation energy for the reaction
1s J (Nearest integer)

(Given: In10=2.3

R=28.3JK" mol”

log5 =0.70
log3=0.48
log2 =0.30
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Match List-I with List-I1

List-1 List-11
(A) Physisorption I [Single
layer adsorption
(B) (Chemisorption 11 [20-40 kJ mol”

(©) N0 31 ot | 1 [Chromatography

(D) |Analytical Application IV [Heterogeneous
or Adsorption catalysis

Choose the correct answer from the options given
below :

(1) A B - II, @I D-1V
2)A-1ILB-1V,C-LD-1I

G)A+IV,B-IL C=IH;D -1
“HA-1I,B-LC-1V,D-1II

Q12 - 31 January - Shift 2

The rate constant for a first order reaction is

20min~'. The time required for the initial

) ) 1
concentration of the reactant to reduce to its §

level is x107% min. (Nearest integer)
(Given : In10=2.303
log2=0.3010)
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A and B are two substances undergoing radioactive Satdeg FINSNG s

decay in a container. The half life of A 1s 15 min

and that of B 1s 5 min. If the initial concentration
of B is 4 times that of A and they both start
decaying at the same time, how much time will it

take for the concentration of both of them to be

same? min.

Q14 - 01 February - Shift 2

The graph which represents the following reaction Space for your notes:
154
(C,H,),C-Cl—91"_,cH,)C-0OH
677573 Pyridine “‘67 7573
M N
rate rate
(1) (2)
[(CeHs);C-CIT [OH] ~
F A
rate rate
3) (4)
[(C H) C-Cl] Pyridine]
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A—>B Space for your notes.

The above reaction is of zero order. Half life of

this reaction i1s 50 min. The time taken for the

concentration of A to reduce to one-fourth of its
initial value 1s min.

(Nearest integer)
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Answer Key

(As per Official NTA Key released on 2 Feb)

Q1 (3) Q2 (2) Q3(2) Q4 (60)
Q5(2) Q6 (2) Q7(2) Q8 (623)
Q9 (1350) Q10 (2520) Q11 (4) Q12 (17)
Q13 (15) Q14 (3) Q15 (75)
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Q1 (3)
A:k= Ae T
As Ea increases k decreases

l(T+10
k

T

B : Temperature coefficient =

K

#F#

T

Option (C ) 1s wrong. Ak may be greater or lesser
depending on temperature.

D:lnk=lnA—E
RT

Q2 ()
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'[% " (PD )1—11

—>n—1=1
—n=2
Q3 (2)
Fact base
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Q4 (60)

t,, = Tg(} =30 min

Tos=2t;, =30 X 2 =60 min

Q5(2)
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1 1. (100
T].DD-';:- :_].l]. ﬂ :_].[1 —]
K la-x) K 90

t100, :%(lagl{} —log9)

2.003
tg = X (0.04)

Simularly

Q6 (2)
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Only option (B) 1s correct as order cannot be

determined
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Q7 Q)

As unit of rate constant is (conc.) ™ time ™’

= (Lmol") = l-n=-1
n=2

Q8 (623)

at constant volume

A
230310g[ ],

K “[A]
2-303 7
— = log —
2-011x10 2
2-303%x0-544
2-011x10°°
= 622.989

~623

Q9 (1350)
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| a
[In—°
A oo G4
{3 matnd a,

In
K 0.la,

10
540 4

t, Inl0

540 loglO —log4
73 log 10
540 1-0.6
E; 1
540

=>—=04
by

=

=1, =ﬂ=1350 sec

0.4

Q10 (2520)
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log K300 — Ea 1
2.3x8314| T

matk
1,

1 1

0.05 Ea [

lo
gOOS 2.305x8.314
ES =25408:88 Jihdihen 25201 )
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Q11 (4)
(A) Physisorption = 20 - 40 kJ/mol and
Chemisorption = 80 — 240 kJ/mol
(B) Physisorption 1S multi-layered and
chemisorption is unimolecular layered.
(C)In heterogeneous catalysis, medium and
catalyst are in different phases.
(D) Chromatography  uses  adsorption  to
purify/separate mixtures.
Q12 (17)
G,
2% 32
n=>
t=>5t,,,
- 5%0.693  0.693
20 4
=0.17325 min = 17.325 x 10~ min.
Q13 (15)
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[A]i=[Aloe ™

In2
For A : Let [Ali be yand [Alpbe x ; k="—""=

tl:‘2

In2
15 min

—kt
y = Xe

For B : [B],=[B],e
In2 _ In2
t,, Hmin

Let [Bli=y;[Blo=4x; k=

t(an_an]
5 15

e

t=15 min

Q14 (3)

#MathBoleTohMathonGo

To practice more chapter-wise JEE Main PYQs, click here to download the MARKS app from Playstore


https://bit.ly/3QvYdAV

Chemical Kinetics JEE Main 2023 (January) Chapter-wise Qs Bank

Questions with Solutions MathonGo

(It 1s SN1 reaction so rate of reaction depends on

the concentration of alkyl halide only.

Q15 (75)
Assume reaction starts with 1 mole A

a 1
£, =— K=—"
(tiz 2k 2 %50

For 75% completion

a— 2=kt
4

L N LT
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