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

(a) 3 NO(g) + N20(g) Rate = k[NOJ*
(b) HyO2(aq) + 3I (ag) + 2H —» 2H20(I)+ I, Rate= Ek[H,0, | [T ]

(c) CH;CHO(g) + CHy(g)+ CO(g) Rate = k[CH;CHO|?

(d) C,H;Cl(g) + C3Hy(g)+ HCI(g) Rate = k[CyH;CI|
Solution:

(a) Givenrate = | [ND:E

Therefore, order of the reaction = 2

Dimensions of k = ffate
(WO
_ mol L ;1
T {mel L7V
mol L7Ys!
mol= L=

— Lmol s

(b) Givenrate = k[H2 O3] [I |

Therefore, order of the reaction = 2

H H R Rate
Dimensions of k& = o T
__ mal L1871

{mol L-T)[(mol L-T)

— Lmol 's!

(c) Givenrate= = [C"HHL',"HQ:f

Therefore, the order of reaction =

[ 51 T
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Dimensions of k = —fafe
[CH3CHO| 2
_ mal L'
(mol L 'f:%
_ mol L Lg!
mol T f%

L mol 1 s

(d) Givenrate = k = [Cy H;Cl]

Therafore, order of the reaction = 1

Dimension of = fate
k= e

_ mol L't

~ T mol LT

= 5 1

Q 2. Forthe reaction: 24 ~ B

NCERT Solutions for Class 12 Chemistry Chapter 4
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+ AsBis k[A][B]® with k = 2.0 x 10 % mol 2L% s !.

Calculate the initial rate of the reaction when [A] = 0.1 mol L™, [B] = 0.2 mol L™". Calculate the rate of
reaction after [A] is reduced to 0.06 mol L™

Solution:

The initial rate of reaction is

Rate = k [4] [B]®

— (2.0 x 10 ®mol *L?s ') (0.1 mol L) (0.2 mol L)

— 8.0x 10 %mol 2L%s 1

2

When [A] is reduced from 0.1 mol L ! to 0.06 mel L ', the concentration of A reacted =

(0.1-0.06) mol L ' = 0.04 mol L'
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Therefore, concentration of Breacted = 1 . 0.04 mol L '— 0.02mol L

Then, concentration of B available, [B] = (0.2-0.02) mol L ' = 0.18 mol L'

After [A] is reduced to 0.06 mol L !, the rate of the reaction is given by,

Rate = k [4] [B]®

2

= (2.0 x 10 ®mol *L?s ') (0.06 molL ') (0.18 mol L ')

= 3.80 x 10 *mol L 's!

Q 3. The decomposition of NH3z on platinum surface is zero order reaction. What are the rates of
production of N2 and H; if k =2.5 x 10 mol~* L s 1?

Solution:

The decomposition of NH5 on platinum surface is represented by the following equation.

Pt

2NHz g+ Ny + 3Hyy)
Therefore,

. lr.l'..‘l-H_;. o I'.I'..‘l-gl . l-:f-Hg.
Rate = —3=57- = 5= = 375

However, it is given that the reaction is of zero order.

Therefore,
1dNH;] _ dNs] _ 1d[Ha] _ I:
2 dt - a3 dt

— 2.5 % 10 % molL 's !
Therefore, the rate of production of 5 is

- }
ir'].—,'-= 2.5 % 10 *mol L 's!
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And, the rate of production of Hs is

iﬂ.i-= 3% 25 % 10 *mol L 's!

— 75% 10 *mol L 's!

Q 4. The decomposition of dimethyl ether leads to the formation of CH,, H5, and C'O and the

reaction rate is given by Rate = k CH30 f_j'HS]%

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

Rate = k(Fcr,0cH;) :

If the pressure is measured in bar and time in minutes, then what are the units of rate and rate
constants?

Solution:

If pressure is measured in bar and time in minutas, then

Unit of rate = bar min ' Rate = k(Pca.0 {,_H__)}ij

— k= Rate
i |:' PI"H.; o } 2
Therefore, unit of rate constants (k) = bar min

bar ]

— barT min
Q 5. Mention the factors that affect the rate of a chemical reaction.

Solution:
The factors which are responsible for the effect in chemical reaction’s rate are:
(a) Reaction temperature

(b) Presence of a catalyst
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(c) The concentration of reactants (pressure in case of gases)
(d) Nature of the products and reactants
(e) Radiation exposure

(f) Surface area

Q 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) reduced to half?

Solution:

Let the concentration of the reactant be [A]=a

Rate of reaction, R = k:A:ﬂ

= A‘ﬂj

{a) If the concentration of the reactant is doublad, i.e [A] = 2a, then the rate if the reaction would be

R = k(A)
— 4;;11-2

— 4R

Therefore, the rate of the reaction now will be 4 times the original rate.

(b} If the concentration of the reactant is reduced to half, i.e [A] = %a . then the rate of the reaction would be
Bk (Ja)

= %:I:ﬂ

= ;R

Therefore, the rate of the reaction will be reduced to %”"
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Q 7. What is the effect of temperature on the rate constant of a reaction? How can this effect of
temperature on rate constant be represented quantitatively?

Solution:

When a temperature of 10" rises for a chemical reaction then the rate constant increases and becomes naar to

double of its original value.

The temperature effect on the rate constant can be represented quantitatively by Arrhenius equation,

k= Ae E/AT

Where,

k = rate constant,

A = Frequency factor / Arrhenius factor,
R = gas constant

T = temperature

E, = activation energy for the reaction.

Q 8. In a pseudo-first-order reaction in water, the following results were obtained:

t/s 0 30 60 90

[Ester]mol / L 0.55 0.31 0.17 0.085

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

Solution:

{a) Avg rate of reaction between the time intervals, 30 to 60 seconds,

d[E ater]
- dit

0.31-0.a7
G030

0.14
an

— 467 % 10 ¥ mall ' s!

{b) For a pseudo first order reaction,
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. 2303 R
k= =—=log —ﬁ-"—
Fort= 30s
. 2303 (.55
ky = 30 1og g3

— 1.011 » 10 2s!

Fort= 60s

Fort= 00s

. 2303 0.55
ks 20 19 {88

— 2.075 » 10 %s!

Then, avg rate constant, k =

(10111077 )+ (1.957%10 7 )+ (207510 % )

]

— 1.08 x 102 5!

Q 9. Areaction is first order in A and second order in B.
(i) Write the differential rate equation.
(if) How is the rate affected on increasing the concentration of B three times?

NCERT Solutions for Class 12 Chemistry Chapter 4
Chemical Kinetics

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

Solution:

{a) The differential rate equation will be
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(b) If the concentration of B is increased three times, then
L — k(4] [3B)°

— 9.k[4] [B]?

Therefore, the reaction rate will be increased by 9 times.

{c) When the concentrations of both Aand B are doubled,

AR 1 AT 2
1B _ k[24]2B]

— 8.k[4][B]

Therefore, the rate of reaction will increase 3 times.

Q10. In a reaction between A and B, the initial rate of reaction (r) was measured for different initial
concentrations of A and B as given below:

1 0.20 0.20 0.40
A/mol L™
1 0.30 0.10 0.05
B/mol L™
r, /mol Ltst 5.07 x 107? 5.07 x 107° 1.43 x 1074

What is the order of the reaction with respect to A and B?
Solution:

Let the order of the reaction with respect to A be x and with respectto Bbe y.
Then,

ro = k[A)" [B]
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5.07 =« 10 ° = k[0.20]" [0.30)" ()
5.07 x 10°° = k[0.20]" [0.10)"  (id)
1.43 x 10 * = Ek[0.40]" [0.05)"  (dii)
Dividing equation (i} by (i), we get

507x107% _ k[0.20)% [D.300%
5.07=107" 7 E[0.20]7[0.100¢

Dividing equation (jii) by (i}, we get

1.43x107% _ E[0.4007[0.05)"

5.07<10-7 — E[0.20]7[0.30F

. Lagxuw™t _ [040F° Sincey =0,
= s0Tx10° . [020F [0.05)* = [0.30]"
= 2.821= 2°

= log2.821 = xlog2 (taking log on both sides)

= = log 2.821
= S —
’ log 2

= 1.496

= 1.5 (Approxrimately)

Hence, the order of the reaction with respect to Ais 1.5 and with respect to B is zero.
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Q 11. The following results have been obtained during the kinetic studies of the reaction:

2A+B—->C+D
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Exp.
4 _B Initial rate of formation of
mall ! malL !

1 0.1 0.1

6.0 « 1073

2 0.3 0.2

7.2« 1072
3 0.3 0.4

2.88 « 1071
4 0.4 0.1

2.4 x 1072

Determine the rate law and the rate constant for the reaction.

Solution:

Let the order of the reaction with respect to A be x and with respect to B be y.

Therefore, rate of the reaction is given by,
Rate= k[A]" [B])"
According to the question,

6.0 x 107% = E[0.1]7 [0.1]" ——(1)
7.2x 102 = k[0.3]7 [0.2] —(2)
2.88 x 10! = Ek[0.3]" [0.4]" —3)

24 x 102 = E[0.4]" [0.1]" ——4)

Dividing equation (4) by (1), we get
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24102 k04701 0.4 D44y 1 -
60<10° K00 i= o 1= (57) @ =

x=1

Dividing equation (3} by (2}, we get

288100 R[03T0M]Y . c04NY o gy a2 oy
0T = gy 4= (o) 4= 20 2 2

y=2

Hence, the rate law is

Rate = & [A] [B]®
. Rate
k= sr

From experiment 1, we get

P = 6.0x10 *mol L' min "
(0.1 mal L-1Y(0.1 mal L-17?

=60 L mol * min !
From experiment 2, we get

E = 72210 *mol L' min!
(0.3 mal L-19(0.2 mal L1

a a -
=6.0 L° mol = min '

From experiment 1, we get

L = 2.88x10 'mol L) min !

(0.3 mal L71)(0.4 mal L-1)*

=60 L? mol * min !
From experiment 1, we get

k= 24210 med L7! min”!

(0.4 mal L7101 mal L-1)*

b b} .
=6.0 L* mol * min !
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Thus, rate constant, k=60 L2 mal 2 min !

Q 12. The reaction between A and B is first order with respect to A and zero order with respect to B. Fill
in the blanks in the following table:

EXp.
A B Initial rate mol L~ ! min !
mal L1 mall !
1 0.1 0.1
2.0 % 1072
2 —_ 0.2
4.0 x 1072
3 0.4 0.4 —_
4 — 0.2
2.0 x 1072
Solution:

The given reaction is of the first order with respect to A and of zero-order with respect to B.

Thus, the rate of the reaction is given by,

Rate= k [A]' [B]"

Rate =  [A]
From experiment 1, we get

20 % 10 2mol L 'min ! = k(0.1 mol L)

= k= 0.2min!
From experiment 2, we get

4.0 x 10 ?mol L 'min ' = 0.2min ' [A]

= [A]= 02mol L!
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From experiment 3, we get

Rate= 0.2 min ' = 0.4 mol L !

— 0.08 mol L 'min !

From experiment 4, we get

NCERT Solutions for Class 12 Chemistry Chapter 4
Chemical Kinetics

20 % 10 2 mol L Ymin ' = 0.2 min 11A]

= [4] = 01 meol L !

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

(a) 200 s !

(b) 2 min !

(c) 4 years !
Solution:

(a) Half life, t; = @

0.695
200 -1

— 3.47 » 10 ?s (Approximately)

(b) t{r — n]_f;fj:i

0.693
2 min |

— 0.35 min (Approximately)

{I:]I £t — 0603

= T
T k

0.693
4 years
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= 0.173 years (Approximately)
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(1 14. The half-life for radicactive decay of Ye is 5730 years. An archaeological artifact containing wood
had only 80% of the *C found in a living tree. Estimate the age of the sample.

Solution:
Here j — 0683
‘4
0.603 1
— ﬁyfﬂ]".ﬁ

It is known that,

_ 2308 [R],
t= = lﬂg—:ﬁ_:

2303 100
= §s03/5730 198

— 1845 years  (approximately)

Hence, the age of the sample is 1845 years.

@ 15. The experimental data for decomposition of N> O

[2N30; —+ ANO3 + O9]
in gas phase at 318K are given below:
T(s) 0 400
; 163 136
107 x

N2 Os | mol L™

https://byjus.com
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(a) Plot [N;O<] against t.

(b) Find the half-life period for the reaction.
(c) Draw a graph between log[N,;0<] and t.
(d) What is the rate law?

(e) Calculate the rate constant.
(f) Calculate the half-life period from k and compare it with (b).

Solution:

(a)
(AR

400 800 1200 1600 2000 2400 2800 3200 3800

rs)—»
(b) Time corresponding to the concentration, m mol L' = 81.5mol L is the half-life. From the

graph, the half-life obtained as 1450 5.
(c)
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log [N.,O,]

1.6
1.7
-1.8¢
1.9
2.0
2.1
2.2
2.3
2.4

10°

1.63

1.26

0.93

0.78

0.64

0.35
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>c: [_-n'krg 05] mol L1

ln::g [_-""rrg Ga

-1.79

-1.87

-1.84

-2.03

-2.11

-2.19

-2.28

-2.37

-2.46

-2.5

400 000 1200 1600 2000 2400 2800 3200 3800

ns)——»
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(d) The given reaction is of the first order as the plot, log [N20;| vist, is a straight line.

Therefore, the rate law of the reaction is

Rate= [ :J"n"-g G',

() From the plot, log [N2 O3] vis t, we obtain

246 1.7
32000

Slope =

0.67
3200

Again, slope of the line of the plot log [N; 05

a9

vis tis given by

k

2303 7

Therefore, we obtain,

kL _0sT
2303 3200

— k= 482 10 %s?

(f) Half — lif= is given by,

1 o— 0.630

k

0.693 '
45210+ S

1.483
-1 s

— 1438s

This value, 1438 s, is very close to the value that was obtained from the graph.

Q 16. The rate constant for a first-order reaction is 60 s™*. How much time will it take to reduce
the initial concentration of the reactant to its 1/16" value?
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Solution:

It iz known that,

_ 2308 R,
t= == log—:ﬁ.:

2.303 1

S
60 s T 192 775

2.303

a7 log 16

NCERT Solutions for Class 12 Chemistry Chapter 4
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— 4.6 » 10 ? (approzimately)

Hence, the required time is 4.6 = 10 g

Q 17. During the nuclear explosion, one of the products is #O5r with a half-life of 28.1 years. If 1pg of
%95r was absorbed in the bones of a newly born baby instead of calcium, how much of it will remain
after 10 years and 60 years if it is not lost metabolically.

Solution:

. 0693 _ 0693 1
k= t1 21 ¥
Here,

It iz known that,

f= 2303 o0 Ry
2 R

E

= 10 = E——ﬂilﬁg#

ll

__ 10x0.693
log [R] = T 3.303.28.1

= [R] = antilog (-0.1071)
= antiog (1.8929)

= 0.7814pg
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Therefore, 0.7814 ug of " Sr will remain after 10 years.
Again,

_ 2303 [R]y

X
= 60 = %log#

_ o
= loglR 9303 < 28.1

[R| = antilog (—0.6425)
— antilog (1.3573)
= 0.227Bug

Therefore, 0.2278ug of ™ Sr will remain after 60 years.

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

Solution:

For a first order reaction, the time required for 99% completion is

— 2303 100
t = % log 10000

— E.Zil]:ﬁ log 100

= 2 238

For a first order reaction, the time requirad for 90% completion is

_ 2303 100
t = = log 5o

_ E.ZE:I].".i ].Og 10
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2.303
J_-.

Therefore, ¢, = 2 13

Hence, the time raquired for 99% completion of a first order reaction is twice the time required for the complation
of 90% of the reaction.

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

Solution:

For a first order reaction,

— 2303
t= 23

log &

L 2303 100
k= f5mn 192 00

2.303 15y 10

40 min o7

— 8.018 x 10 % min "’
Therefore, ¢, of the decomposition reaction is

$, = 0.693

k

0.693 .
= Ems.a0 s R

= T7.T min (approvimately)

Q 20. For the decomposition of azoisopropane to hexane and nitrogen at 543K, the following
data are obtained.
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t{sec)

360

720

Calculate the rate constant.

Solution:

NCERT Solutions for Class 12 Chemistry Chapter 4
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Fimm of Hg)

35.0

4.0

63.0

The decomposition of azoisopropane to hexane and nitrogen at 543 K is represented by the following equation.

(CH3), CHN= NCH (CHy)

Att=0

Att=t P,-P

? *n"'r2|_r;: T CEHH:;}I

2{g)

F, 0 ]

After time, t, total pressure, Py = (Fy—p)+ p+ p

=.-Pr= P[l-i-j.?

= p= F-F

Therefore, Po—p = Py—(P—Ry)

= 2R)-F

For the first order reaction,

., 2.303 By
B= ="log yaq

_ 2303 B
= = log ;575
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'I}Uhen t= 35,[] 5 P— 2.303 35.0
K 360 & l':’g 2 35.0-54.0

Whent =720 s,
. _ 2303 35.0
k= 50, 192 53s0-m0

— 2.235 x 107 %s7!
Hence the average value of rate constant is.

2911072935107
k= e s !

— 2.21 x 10351

Q 21. The following data were obtained during the first order thermal decomposition of SO.Cl>
at a constant volume.

§05CLog) —+ 509, CLy (g)

Experiment Time/s Total pressure / atm
1 1] 0.5
2 100 0.6

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

Solution:

The thermal decomposition of S();, C' L, at a constant volume is represented by the following equation.

SO?CLEH.;} > ‘EDEU,I:'l(-_"-'["j (g)

Att=0 Py 0 0

Att=t Py—p 0 0

After time t, total pressure, F, = (Fy-p)+ p+ p

https://byjus.com
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= F=F+0p

= p= F-F

. Fyp= F,~(F-F)

= 2F)-F,

For a first order reaction,

. —  2.303 By
k= = log Top
2 303 Fy
= =7 log 5575
When t = 100s,
. 2303 0.5
k= % log mosas

— 2.231 « 10°% g1

When F, = 0.65 atm,

Fo+~ p= 0653

= P = D.BE—P”

= 0.15 atm

Therefore, when the total pressure is 0.65 atm, prassure of SO Lo i

Fsocr, = Fo—p
= 0.5-0.15

= 0.35 atm
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Therefore, the rate of equation, when total pressure is 0.65 atm, is given by,

Rate = k(Psocr,)
— (2.23 x 10 %s ') (0.35) atm

— 7.8 % 10 *atms !

Q 22. The rate constant for the decomposition of hydrocarbons is 2.418 x 10°s7* at 546 K. If the
energy of activation is 179.9 kJ/mol, what will be the value of the pre-exponential factor?

Solution:

k= 2418 x 107s!

T=546 K

E, = 179.9kJ mol ' = 179.0 x 10° J mol '
According to the Arrhenius equation,

I — Ae E«/RT

= Ink= In}l—%

~ o __E
= logk = log A-o5er

_ 3, 5 -1 170.910° Jmel !
= log (2418 x 107" s ') + 33035314 Jk | mol 1346 K

= (0.3835-5) + 17.2082
= 12.5917

Therefore, A= antilog (12.5917)

— 3.0« 10'* 5! (approximately)
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Q 23. Consider a certain reaction A — Products with k = 2.0 x 10-2s~%, Calculate the
concentration of A remaining after 100 s if the initial concentration of A is 1.0 mol L2,

Solution:

E= 20x 1025 1T = 100

NCERT Solutions for Class 12 Chemistry Chapter 4
Chemical Kinetics

s [A], = L0mol !

Since the unitkis s !, the given reaction is a first order reaction.

Therefore, k = w log _.'%.l

~ 200 1070 = o

= 20x 10251 = %{—log [A])
= —log[4] = 208ma00

= [4] = antilog [——2'”';_[;,;5' 10 )

— 0.135 mol L ! (approximately)

Hence, the remaining concentration of Ais (0,135 mol L !

Q 24. Sucrose decomposes in acid solution into glucose and fructose according to the first-
order rate law, with ti» = 3.00 hours. What fraction of a sample of sucrose remains after 8

hours?

Solution:

For the first order reaction,

. 2.303 R],
k= - lo &

ltis giventhat, t: = 3.00 hours.

=

Therefore, k= 0.693 06937 1
£ ]

K]
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— 0.231 b

1 _ 2303 (R,
ThEI‘I. 0.231 h — ? ]_D-E"T:

0.231 h ' =8 h
2.303

Il

-
og g =

= antilog (0.8024)

[|
j =m1 &

- = 6.3445

[|
j =-:11 El
|

= - = (.1576 (approx)

=0.158

Hence, the fraction of sample of sucrose that remains after 8 hours is 0.158.

Q 25. The decomposition of hydrocarbon follows the equation

k= (4.5 % 107 1 ) 28000k

Calculate E_ .

Solution:

The given equationis k& = (4.5 = 10" g }E-zmm
The Arrhenius equation is given by,

k= Ae E/RT ()

From equation (i) and (ii), we obtain

E _ 28000 K

RT T
= E,= R=x 28000 K
— B8.314 J K 'mol ! x 28000 K
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_ 232791 J mol !

232.791 kJ mol !

Q 26. The rate constant for the first order decomposition of H2O: is given by the following

equation:

NCERT Solutions for Class 12 Chemistry Chapter 4
Chemical Kinetics

logk = 14.34-1.25 x 10° K/T

Calculate Ea for this reaction and at what temperature will its half-period be 256 minutes?

Solution:

Arrhenius equation is given by,

k= Ae E/AT

. A_E;
= Ink= In "l_ﬁ']'

= logh = log A—5=t— (i)
The given equation is
logk = 14.34-1.25 x 10°* K/T ..(11)

From egn (i) and {ii), we obtain

E. 123« K
2303 RT — T

= E,= 125x 10°K = 2303 x R

— 1.25 « 10* K = 2.303 « 8.314 J K 'maoal !

— 230339.3 J mol ' (approximately)

— 230.34 kJ mol !

Also, when t: = 2356 minutes,
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0.603
256

— 2.707 » 10°% min !

— 4.51 % 10°° 5!

NCERT Solutions for Class 12 Chemistry Chapter 4
Chemical Kinetics

ltis also given that, log k = 14.34-1.25 = 10* K/T

. 1K 5 _ 14 24 123x10% K
= log {~L.al = 10 ]I— 14.34-—=———

= log(0.654-05) = 14.34- 12300 K

2ax10* K _
LBA0 K — 18,686
— 668.95 K

= 669 K (approrimately)

T

Q 27. The decomposition of A into product has value of k as 4.5 x 10% s! at 10°C and energy of

activation 60 kJ mol=. At what temperature would k be 1.5 x 10%s7?

Solution:

From Arrhenius equation, we obtain

ks E T,-T;
log B T Z.303R ( 112 )

Also, by = 4.5« 10°s 1 Ty

— 1.5 x 10% 5!

273+ 10 = 283 K ks

E,= 60 kJmol ' = 6.0 x 10* J mol’
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Then,

15«10 B0 10° J ol !
45x108 —  2.303x8314 J K1 mol]

log

ro |

= 05220 = 3133.627 (5552 )
0.5220 <283 T,
sisseer ~ — 127283
= 0.9528 T, = 283
= Tbp = 207.019 K (approximately)

= 20T K

= 247

NCERT Solutions for Class 12 Chemistry Chapter 4
Chemical Kinetics

Q 28. 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'%1, Calculate k at 318K and

Ea.
Solution:

For a first order reaction,

— 2303 a
t= =—log =

a—

at 208 K, t = 230 og 100

0.1034
Ei.

at 308 K, ' = 2303 1og 100

-
i

22877

]
K

According to the question,

t= t

0084 02377
] _ ’
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= L = 27206

From Arrhenius equation, we get

¥ Ey {T-T
log & = w37 (77)

- E, 305298
= log (2.7296) = 7355757 (305308 )
— E, = 2303x8314x208 308 xlog(27206)

JOB-208

— 76640.096 J mol

— 76.64 kJ mol !

To calculate k at 318 K,

ltis giventhat, A = 4 »« 10'Ws ', T=318K
Again, from Arrhenius equation, we get

E.
logk = log A— 557

; 10 76.64 %107
= log {4 x 10 }_E.l’r[li‘] . 8.314 <318

= (0.6021 + 10)-12.5876

= —1.9855

Therefore, k = Antilog(-1.9855)

— 1.034 » 10 25!

Q 29. The rate of areaction quadruples when the temperature changes from 293 K to 313 K.
Calculate the energy of activation of the reaction assuming that it does not change with
temperature.

Solution:

From Arrhenius equation, we get
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log i::',' = -2.3[{% R (IT'__;L)

From the question we have, K> = 4K,

T = 203K

T: = 313 K

Therefore, log ir{i = 2.3[:-3;'_*_314 {Ert}f_zir{i*}
= 0.602] = 535 -5?531'4;fén:5 18

— E, — 0L6021-2303 ;}.314. 203313

— 52863.33 J mol !

— 52.86 kJ mol !

Hence, tha raquired energy of activation is 52.86 kJ mol !
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