Chemical Kinetics

Questionl

R — Pis a first order reaction. The concentration of R changed
from 0.04 to 0.03molL ! in 40 min . What is the average velocity of
the reaction in molL ' s™* ?

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

2.5 x 1074

B.

4.167 x 10°°

C.

4.167 x 10°

D.

2.5 x107°

Answer: B

Solution:

The change in concentration, A[R] is the final concentration minus initial concentration.

A[R] = 0.03 — 0.04 = —0.01 mol/L

AR 0.01
Average velocity = —% = — <_4_0>

= 0.00025 mol ! min !

or2.5x 10 *mol 'L ! min?!
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InMol 'L 's!1=4167x10 ®mol 'L ts™!

Question2

The following graph is obtained for a first order reaction (A — P).
The activation energy ( E, in kJ mol_l) and heat of reaction (|AH| in
kJ mol_l) for this reaction are respectively

(z = reaction coordinate; y = F in kJ mol_l)

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

5,15

B.

15,5
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25,5
D.
10,25

Answer: B

Solution:

From the graph,
Energy of reactant A = 10 kJ /mol
Energy of product P = 5 kJ/mol
Energy of transition state (peak) = 25 kJ /mol.
Activation energy E, = Energy of transition sate - Energy of reactant
25 —10 = 15 kJ/mol
Heat of reaction AH = Energy of product
- Energy of reactant
AH =5—10= —5kJ/mol

|AH| = 5 kJ /mol

Question3

For a first order reaction, the ratio between the time taken to complete
% th of the reaction and time taken to complete half of the reaction is

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

2
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1.5

D.
2.5

Answer: A

Solution:

For half completion [A]; = %

Simplify ¢y, = 2093 .. (7)
for 3/4 completion

(A = 1l

t3/4:2><t]_/2 (ZZ)
Taking ratio of Egs. (1) and (ii),

t3/4 o 2><t1/2 o 2 . 1
tig — tiyp T

Question4
The following equation is obtained for a first order reaction at 300 K

log;y % = 0.00174

What is the activation energy (in Jmol ! ) of the reaction?

(R _ 8314 J mol K_l)

AP EAPCET 2025 - 23rd May Evening Shift
Options:
A.

10.0
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100.0

C.

0.1

D.
1.0

Answer: A

Solution:

The given equation is
log,y & =0.00174

Multiply 2.303 on both side

In (%) = 2.303 x 0.00714

= In (%) = 0.00400722 ... (d)

The Arrhenius equation is

k — Ae—FE</RT % — ¢—Ea/RT
Taking natural log

In(4)=-L .. (4d)
Compare Eqgs. (i) and (ii)

—£4 = 0.00400722

Substituting all values

E, ~10.0 J/mol

QuestionS

A — B is a first order reaction. The concentration of A is decreased
from z mol L " to y mol L' in 100 min . What is the average velocity
of the reaction in molL ! min~! ?

AP EAPCET 2025 - 23rd May Morning Shift
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Options:

A.

100
lz+y]

Answer: A
Solution:

We want to find the average velocity (rate) for the reaction as A goes to B when the amount of A drops from z
to y mol/L in 100 minutes.

The change in the concentration of A is:A[A] = y — z mol/LThis tells us how much A has changed in value.

The average velocity means how much A changes per minute. We can find it by dividing the total change in A
by the time taken:Average velocity = AAL‘?]-Where At = 100 minutes.

: — 1.1 . .

So,Average velocity = 45+ mol L™~ min™ " If you need the answer as a positive value (since rates are usually
.. . . r— —1 . —1

positive), write it as% mol L " min

Question6

In a first order reaction, the concentration of the reactant is reduced
to 1/8 of the initial concentration in 75 minutes. The ¢, /2 of the

reaction (in minutes) is (log2 = 0.30,1log 3 = 0.47,log4 = 0.60)

AP EAPCET 2025 - 22nd May Evening Shift

Options:
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60.2
50.2

25.1

D.
75.1

Answer: C

Solution:

The concentration becomes % of what it was at the start.

-3’

This means it takes 3 half-lives for the concentration to become 5

oo|=

tijp = F
t1/2 = 25 minutes

Question7

At T'( K) the following equation is obtained for a first order reaction
log % = — . The activation energy for this reaction is equal to ( R =
gas constant)

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

2303 x R
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1
2.303x R

Answer: A

Solution:

Given equation,

log () = —% o (@)
Using Arrhenius equation

k— Ae~Ed/RT

Taking log on both side

E,
logk =log A — o=

oo (Y- __Ea (i)
6\ 4 )~ " 2303RT e\

Compare Egs. (i) and (ii),

2 = soter = Fo =2.303R -z

Question8

Consider the reaction given below

A+2B— 3C+2D

If rate of disappearance of Bis z x 102 mol L' s_l, the ratio of rate
of reaction and rate of appearance of C'is

AP EAPCET 2025 - 21st May Evening Shift

Options:
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Answer: A

Solution:

Given reaction is,

A+2B—3C+2D

1 d[B]

The rate of reaction is, r = — 5 —

Given, % = —x x 1072

Thus,r = 3 x = x 102 .. (9)
Rate of appearance of C'
_1dC] __1[dB
3 dt 2 dt
d|C
& 2><w><10_2 ... (27)

Tat
Taking the ratio of (i) and (ii)

rate of reaction —1:3
rate of appearance of c =

Question9

Activation energy for the hydrolysis of sucrose by acid is X kJ mol ’
whereas activation energy for the hydrolysis of sucrose by sucrase is

YkJmol . X and Y respectively are
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AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

6.22,2.15

B.

2.15,6.22

C.

6.22, 6.22

D.

2.15,2.15

Answer: A

Solution:

The activation energy for acid hydrolysis of sucrose is 6.22 kJ /mol. The activation energy for sucrose by
sucrase is 2.15 kJ /mol.

Questionl10

A — products, is a first order reaction. The following data is obtained
for this reaction at 7'( K). The value of z : y is

Rate (molL_1 min_l) |A]

0.2 0.02M
0.4 zM
1.0 yM

AP EAPCET 2025 - 21st May Morning Shift

Options:
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Answer: D

Solution:

For 1st order rate is, Rate = k[A]

Rate |, _ [A
Rate [As]

For first two data points,

E ~0.02
04 =z
= z=0.04m

For second and third data point,

04  0.04
T
x:y=004:01=2:5

=y =0.1M

Question1l

A — Pis a first order reaction. The following graph is obtained for
this reaction. (X-axis = time: Y-axis = conc. of A ) The instantaneous
rate of the reaction at point C'is
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-

AP EAPCET 2024 - 23th May Morning Shift
Options:

A =

B.m

C.2.303m

1
D. 2.303m
Answer: B

Solution:

The instaneous Ist order reaction rate is given as

rate = —ZgA] ... (7)

On X-axis = time, Y -axis = concentration

From graph slope = —m
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C, slope=m
(A]

1.e., concentration is decreasing with time.

d[A ..
—m = Jd% from graph ... (i)
Equating (1) and (i1)

Rate of reaction = m

Question12

The rate constant of a first order reaction was doubled when the
temperature was increased from 300 to 310 K. What is its

approximate activation energy (in kJmol ' )? (
R=28.3Jmol 'K ':log2=0.3)

AP EAPCET 2024 - 22th May Evening Shift
Options:

A.5.33

B. 533.3

C. 53333

D. 53.33

Answer: D

Solution:
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To find the approximate activation energy (E,) for a first-order reaction where the rate constant doubles when
the temperature changes from 300 K to 310 K, we can use the following relationship:

K E, T,-T
log <Ti) = 93058 T.xT,
For T7 = 300K, the rate constant is K; = K.
For Ty = 310K, the rate constant becomes Ko, = 2K.

By substituting the known values into the equation:

2K\ E, 310-300
log( K ) = 3303x8314 X 310x300

Simplifying and solving the equation:

_ E, 10
log 2 = 5353553 X 370x300

Given that log 2 = 0.3, we rearrange to find E:
E, = 5333 J/mol = 53.33 kJ/mol

Thus, the approximate activation energy is 53.33 kJ/mol.

Question13

Isomerisation of gaseous cyclobutene to butadiene is first order

reaction. At T'( K). The rate constant of reaction is 33 x 10™4s™".

What is the time required (in min ) to complete 90% of this reaction at
the temperature? (log2 = 03)

AP EAPCET 2024 - 22th May Morning Shift
Options:

A.116.67

B. 233.34

C. 58.34

D. 350.0

Answer: A

Solution:
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For a first-order reaction, the integrated rate law is:

k=dmdAL )

Where:

k is the rate constant,

[A]o is the initial concentration,

[A]; is the concentration at time ¢.

Given:

k=33x10*s!,

[A]o = 100 (assuming initial concentration as 100 for calculation),
[A]: = 10 (since 90% of the reaction is complete, only 10% remains).

Substitute these values into equation (i):
_ 1 Ao _ 1 100
t=tnZ = 3370 (45)
This simplifies to:
_ 10%x2.303 __
t =557 = 6977.53s

Converting seconds to minutes:

6977.5 .
e = 116.67 min

So, the time required to complete 90% of the reaction is 116.67 minutes.

Questionl4

A — Pis a zero order reaction. At 298 K the rate constant of the
reactionis 1 x 10 > mol L ! s . Initial concentration of ' A ' is
0.1 mol L. What is the concentration of ' A after 10 sec ?

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.0.09 mol L'

B.0.099 mol L™

C.0.087 mol L

D.0.011 mol Lt
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Answer: A

Solution:

For a zero-order reaction, the rate of reaction is independent of the concentration of the reactant. Given the rate
constant k = 1 x 10 =3 mol L 's | the initial concentration of A is [A]o = 0.1 mol L, and the time ¢t = 10
seconds, we use the following formula to calculate the concentration of A after 10 seconds:

_ [Al—[A)
t

Substituting the known values into the formula, we get:

_ 0.1-[4]
1x107° = ——

Solving for [A];:
0.01 =0.1 — [A4];
[A]; = 0.1 —0.01
[A]; = 0.09mol L ™!

Therefore, the concentration of A after 10 seconds is 0.09 mol Lt

Questionls

The rate constant of a first order reaction is 3.46 x 1072 s_1 at 298 K .
What is the rate constant of the reaction at 350 K if its activation

energy is 50.1 kJ mol ', (R — 8.314JK ! mol_l) (log 2 = 0.3010)

AP EAPCET 2024 - 21th May Morning Shift
Options:

A.0.592s "

B.0.692s '

C.0.792s "

D.0.892s

Answer: B

Solution:
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To determine the rate constant of a reaction at a different temperature using the Arrhenius equation, follow this
process:

The formula for calculating the change in the rate constant with temperature is:
log 15 = 3w ()

Where:

K, is the rate constant at temperature 717 .

K, is the rate constant at temperature 5.

E, is the activation energy.

R is the universal gas constant.

Given Values:

Initial rate constant, K, = 3.46 X 107 2stat Ty = 298K
Activation energy, E, = 50.1kJ/mol = 50.1 x 10%J/mol
Universal gas constant, R = 8.314 J /K - mol

Temperature, Ty = 350 K

Calculation Steps:

Substitute the given values into the formula:

Kr, 501108 350—298
108 5765107 = 2303831 < (298><350)

Evaluate the expression:

Kr,

Solve for Kr,:
Kr,  _ 10130 —
T30~ = 10777 =19.95

Calculate K,:
K7, = 3.46 x 102 x 19.95 = 0.6903s !

Thus, the rate constant at 350 K is approximately 0.692s~ 1.

Question16
A[Br_] .
At 298 K the value of ——4;— for the reaction,

5Br~ (aq) + BrO; (aq) + 6H" (ag) — 3Bra(aq) + 3H,O(I)
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is X molLmin'. What is the rate (in molL ! min~") of
this reaction?

AP EAPCET 2024 - 20th May Evening Shift
Options:

A. 5z

B.z

c.z

D. -

Answer: C

Solution:

For the given reaction:
5Br~ (aq) + BrO; (aq) + 6H™' (aq) — 3Br2(aq) + 3H20(!)

The rate of change for the concentration of Br™ ions is given as:

A[Br7]

1. -1
——x;— =zmolL "min

The overall rate of the reaction can be calculated by considering the stoichiometry of Br™.
Since 5 moles of Br~ are consumed per mole of reaction, the rate of the reaction is:

= —+ x (—z) = £ mol L 'min"

Therefore, the rate of the reaction is % mol L min .

Question17

For a first order reaction the concentration of reactant
was reduced from 0.03molL ! to 0.02molL ! in 25 min .
What is its rate (in molL ~* s 1 )?

AP EAPCET 2024 - 20th May Morning Shift
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Options:
A.6.667 x 10°°
B.4 x 107*
C.6.667 x 1074
D.4 x 1076

Answer: A

Solution:

The average rate of a first-order reaction is calculated using the formula:

AR _ _ [RyR
At T

ty—t
In this context:

R; is the initial concentration:
R; = 0.03mol/L

R5 is the final concentration:

Rs = 0.02mol/L

to — t1 is the time interval over which the change occurs, given as 25 minutes. To convert
this time into seconds:

to — t1 = 25 x 60 seconds

By substituting these values into the rate formula, we obtain:

AR 0.02—0.03

At T 25x60

Calculating the above expression provides:

% = 6.667 x 10~% mol/L/s

Question18

The first order reaction, A(g) — B(g) + 2C(g) occurs at
25°C. After 24 minutes the ratio of the concentration of

products to the concentration of the reactantis 1 : 3 What
is the half life is of the reaction (in min )? log 1.11 = 0.046

AP EAPCET 2024 - 19th May Evening Shift
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Options:
A. 150.5
B. 142.2
C.157.8
D. 15.78

Answer: C

Solution:

For a first-order reaction,

A(g) — B(g) +2C(g)

After 24 minutes, the ratio of the concentration of the products to the reactant is 1 : 3.
The rate constant k for a first-order reaction is given by the formula:
k= 2flog [g57]

Where:

t = 24 minutes

a = 4 (initial concentration)

a—x=3

Substituting these into the equation, we have:

k= 23log1.11

Using log 1.11 = 0.046, we get:

k= 23% 5 0.046 ~ 4.40 x 10 *min "

The half-life (1 /7) for a first-order reaction is calculated using:

_ 0.693
tip = 7%

Substitute k = 4.40 x 1072 min1:

0.693

ti2 = Tioop ~ 157.8 minutes

Question19

Identify the autocatalytic reaction from the following
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AP EAPCET 2024 - 19th May Evening Shift

Options:

Fe(s
A. Na(g) + 3Ha(g) M—‘())> 2NH; (g)

B. 2KCIO0s( s) 2% 9K Cl(s) + 305

C. CH;COOC,H;5 + H, O — CH3COOH + C,H;0H
D. AgNO,(aq) + KCl(aq) — AgCl(s) + KNO3(aq)
Answer: C

Solution:

A reaction is described as autocatalytic when one of its products also serves as a catalyst for
the same reaction.

For the given reaction:

H+
CH3CO0OCsH5 + H,O — CH3COOH + C2H;0H

Here, CH3COOH is both a product and a catalyst for the reaction, illustrating the
autocatalytic nature.

Question2(

At 298 K, for a first order resction (A — P) the following
graph is obtained. The rate constant (ins ~!) and initial
concentration (in mol L1 ) of ' A ' are respectively (Y-
axis = In(a — z) : X-axis = time in sec)
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—-2.303

Slope = - (10 2)

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.2.303,1071

B.107%;2303

C.1071;1072

D.1072:1071

Answer: D

Solution:

Given, first order reaction graph between In(a — x) on Y-axis and ¢ on X-axis.

According to first order reaction, In(a — )
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-2.303
Slope = -(10%)

Rate constant is given by

k= ITHJJ—[aﬁz] )
In

or [a — ]

kt = In[a] — In[a — 2]
orlnfa — x| =Infa] — kt ... (ii)
Compare Eq. (i1) by straight line equation.

Y =ln[a — z|,z = t,m(slope ) = —k
C (intercent ) = In al

C (intercept) = In[a]

Therefore, slope = rate constant

=—(-10"%) =102 ... (iii

Now initial concentration (time ¢t = 0 ) Eq. (i1) becomes
In[a — z] = In[a]

From graph at ¢ = 0,In[a — ] = —2.303

—2.303 = In[a]

Initial concentration, [a] = 10~}

Question21

The rate constant of a reaction at 500 K and 700 K are
0.02s 'and 0.2s™* respectively. The activation energy of

the reaction (in kJmol_l) is (R = 8.3JK 1 mol_l)
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AP EAPCET 2022 - 5th July Morning Shift
Options:
A. 66.90
B. 33.45
C. 22.30
D. 44.45

Answer: B

Solution:

Given,

ky=0.02s"
ko =0.25"
E, =7
R=283

T, = 500 K
T, = 700 K

0.02  83|700 500
—E, {500 — 700
8.3 (700 X 500)
2.302 x 8.3 x 700 x 500 = 200E,
2.302 x 8.3 x 700 x 500

In10 =

= FE,=

200
— 33436 J /mol

~ 33.44 kJ /mol
Question22

The time required for completion of 93.75% of a first
order reaction is z minutes. The half-life of it (in minutes)
is
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AP EAPCET 2022 - 4th July Evening Shift
Options:

A. x/8

B. x/2

C. x/4

D. x/3

Answer: C

Solution:

Conc. at time, t, A = Ay — —9{’()35 Ap = 61'3(? Ao

Ao — initial conc. k — rate constant, time, ¢t = x min Using integrated rate law for Ist order
reaction,

2.303 Ao

t A
~2.303 1004,

1
z 86254,

k

~2.303 x 1.20
N X
2.303 x 1.20 -1
= k= —min
X
We know,
- 0.693
. 0.693z
~2.303 x 1.20

So, t1/2 = % min

Question23

. The rate constant for a zero order reaction A —
products is 0.0030 mol L ' S™. How long it will take for
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the initial concentration of A to fall from 0.10 M to 0.075
M?

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.10s

B.20s

C.833s

D. 1.33s

Answer: C

Solution:

Given, rate constant, kg = 0.003molL " 's™!

Initial conc., Ay = 0.1M
Final conc., A = 0.075M
Using integrated rate law for zeroth order,

AO - A — kt
0.1 —0.075 =0.003 x ¢t

0.025

Question24

For a A + B — products, the rate of the reaction is given
by rate = k[A][B]2. The units of rate constant (k) will be

AP EAPCET 2021 - 20th August Evening Shift
Options:

A.molL ts!
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B.Lmols™’
C.mol?L ?s?
D.mol ?L*s™*
Answer: D

Solution:

Given:
Rate = k[A][B)]?
Step 1: Write dimensions of each term
= Rate of reaction has units:
Rate = molL 15!
= [A] and [B] (concentrations) both have units:
mol L1
Step 2: Substitute into the rate equation
molL~1s™! =k x (molL~1!) x (molL~1)2
Simplify right-hand side:
k x mol® L3
Step 3: Solve for units of k

1 -1
k= molL 's
mol® L-3

k=mol 212s!

Final Answer:

|l<: =mol 2L%s!

Correct option: D

Question25

For an elementary reaction, X(g) — Y (g) + Z(g), the
t1/2 is 10 min. In what period of time would the
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concentration of X be reduced to 10% of its original
concentration?

AP EAPCET 2021 - 20th August Evening Shift
Options:

A. 20 min

B. 33.2 min

C. 15 min

D. 25.2 min

Answer: B
Solution:

X(g) — Y(9) + Z(9)

t1j2 =10 min (Given)
A=Aje ™ .. (i)

[Ag = Initial concentration ]
0.693  0.693

E—
12 10

= 0.0693

From eq. (i),

OlAO — A0€70'0693Xt
In0.1 = —0.0693 x t
—2.303 = —0.0693t = t = 33.23 min.

Question26

Which statement among the following is incorrect?

AP EAPCET 2021 - 20th August Morning Shift

Options:

A. Unit of rate of reaction is ms—!.
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B. Unit of rate of disappearance is ms™?.

C. Unit of rate constant k£ depends upon order of reaction.

D. Unit of rate constant k for a first order reaction is ms ..

Answer: D

Solution:

. . dA
(b) Unit of rate of reaction % = k[A]

Unit = ms™!

(a) Rate of disappearance
A— B
d[4] 1

— —— = ms

dt
(d) For 1st order

—d[4]

=k[A
y” k[A]
ms ' =km
k=s"1
For 2nd order
—d[A] 5
=k[lA
o [A]
ms~ ! = k[ m]?
E=m's!

So, k depends on order of reaction and unit of k for 1st order reaction is s *.

Question27

For zero order reaction, a plot of ¢, , versus|A], will be

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. a straight line passing through the origin and slope = k
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B. a horizontal line (parallel to z-axis)

C. a straight line with slope —k

D. a straight line passing through origin and slope = 21—k
Answer: D

Solution:

For zero order reaction,

[A] = [Ao] — Kkt ..... (1)

4] = 24 (half-life) .... (i)

From egs. (i) and (ii)

Lol — [Ag] — Kty = ty)p = L2

Plot of ¢, /5 versus [Ayo] will be straight line.

Question28

If the rate constant for a first order reaction is

2.303 x 1072 s'. Find the time required to reduce 4 g of
the reactant to 0.2 g.

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. 1.30 hours

B. 21.60 hours

C. 0.36 hours

D. 2.60 hours

Answer: C

Solution:
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Initial weight (Ag) orais4 g
Final weight at time ¢ or after reduce (a — x) or 0.2 g

First order reaction; ¢ = 23% Jog (—4)

,_ 2303 (49)
T 9303 x 102 2\ 0.29

t =103 x log 20
t=1301sort =0.36 h
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