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YRASHIMANT K UMAR

&)_RATE OF REACTAR

(T OR PRODUCT

A(reactant) ———— B(Product)

r

[Rate of reactant A = — %’:‘]

M [-] Sign explain that as time spend rate of reactant decreases.

[Rate of reactant B =+ %]f] j

M [+] Sign explain that as time spend rate of product increases.

Where,¥] AC = change in concentration in a small interval At
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@ RATE OF REACTION

nA ——> product

Change in concentration of reactant or product 1 A[A]

Rate of reaction (r) = — , — . m——
(r) stoichiometric coefficeint X time taken (ny At

Stoichiometric

coefficient

[NoTE

(Unit of Rate = M time™1)
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d;j GRAPHICAL REPRESENTATION

Let, a chemical reaction

B — B

l For reactant I 4

_ A[A] L —(Az—Ay)
favg = "TAr T (t; - ty)

—

>
[

pr—— C
— ke ,
] § N
_—d[A] _ _ = 1 1
[rinst— ¢ = Slope = —tan@] § AZ/,__I ___E
= = I l :
| 1 I
U | 1 1.
ly I 1/ b
FN@TE ’(1 P time —

Instantaneous rate at ‘t = 0’ is called initial rate [Slope of tangent at t = O].
g

[ g | -
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d;j GRAPHICAL REPRESENTATION

Let, a chemical reaction

A —— B

l For product
IR

v [ _ AB]l_ (B:—B) J

Product

oS = e (=),

Concentration —>

\ 4

dt

. —

d[B
Finst = diBl_ = Slope = tan@J

i

NQTE

Instantaneous rate at ‘t = 0’ is called WI rate [Slope of tangent at t = 0].
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@ STOICHIOMETRIC RELATION OF RATE

[ For a general reaction ]

oA + bB——> cC + dD

o

_ 1A[A]  1A[B] 1A[C] 1A[D]
‘oo™ T37At b At ¢ At d At

_ 1d[A] _ 1d[B] _1d[c] _1d[D]
fmst™ T37dt b dt  cdt d dt

[ Minst/ Tavg —> Rate of reaction J




@ IMPORTANT POINTS

RS
s
1aa) M7 ]
i rate of reaction
a At
S —
/
A
o rate of reaction
b At
-
A[A] : :
b rate of disappearance or consumption of A
L -
( -
A[D :
rate of appearance or formation of D
. At -— -
.1 5E0)

b
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@ FACTORS AFFECTING RATE OF CHEMICAL REACTION

e )
l 1. Concentration
D

e T
2.Temperature
S —

'

3. Effect of nature of reactants and products ]

A

(A) Physical state of reactants

Increasing order of rate of reaction — Solid < liquid < gas

(B) Physical size of reactants

|
physical size

[ Rate of reaction « « surface area }

(C) Chemical nature of reactants



Example

The % yield of ammonia as a function of time in the reaction
Nz(g) + 3Hz(g) = 2ZNHaz(g), AH<0
at (P, T1) is given below -

Time
If this reaction is conducted at (P, T2), with Tz> Ty, the % yield of ammonia as a function of time is
represented by - [JEE-2015]

Time

[Solution ]

Ans. (B)
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@ FACTORS AFFECTING RATE OF CHEMICAL REACTION

[ 4. Catalyst ]

[ 5. Effect of pressure )
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@ RATE LAW

Rate Law is experimentally determined mathematical expression which

gives relation between rate of reaction & concentration of reactants

For a reaction {adA + bB — cC + dD

[ Rate = k[A]*[B]Y ]

Where

k = rate constant/velocity constant/specific rate of reaction

x + y = Order or over all order of reaction (n)
x = Order of reaction with respect to A

y = Order of reaction with respect to B
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d;j UNITS OF RATE CONSTANT (O

Let, a chemical reaction

A —— Product

r = k[A]"
mol . .
[ i unit of rate N (T)x(tlme) 1
~ [A]™  [unit of concentration]® (m_ol)rl
L

mol

A
Unit of k = (T) X (time)_l

= (moD)* ™™ x (L)"* ! x (time) ™!

FN@TE For gaseous reaction unit of k may be = (atm)1-" x time!
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ORDER AND MOLECULARITY
OF REACTION
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DER OF REACTION

The sum of powers of concentration terms present in rate law expression

is known as order of reaction.

For a reaction : aA + bB + cC — product.

[ Rate = kK[A]*[B]Y[C]? A]

Here,

Order or over all order of reaction(n) = x +y + z
Order of reaction with respect to A = x

Order of reaction with respectto B =y

Order of reaction with respectto C = z
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@ MOLECULARITY OF REACTION

l It is defined only for the elementary reactions.

2

1 For elementary reaction it-is-tgefined os/minimum no. of molecule#ons

or atoms required for a reaction to occur.

e

A For ar@ementory reaction, molecularity & order of reaction are equaDt

. —0B

means fractional order or zero order reactions are always complex in

- ——

nature.

l Probability that more than 3 molecules collide at a point simultaneously

is extremely low. Hence molecularity more than 3 has not be observed.
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@ Example )

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 with respect to M-is
(A) 4 (B)3 (C) 2 (D) 1 [JEE- 2014]

(Solution )

Ans. (B)
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Zero order kinetics
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@ ZERO ORDER REACTION |

Reactions in which rate of reaction remains independent of

concentration of the reactant are said to be zero order reactions.

alA] _
dat

f[[AA]]O d[A] = [, Kdt

[ [Al=kt |

[ Al - [Al =kt |

FN@TE : Unit of k is same as that of Rate = mol lit™ sec™?
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@ ZERO ORDER REACTION

[ Half Life (t,,,) or (t5o,,) Of reaction )

For Zero order reaction

N | Q

[ t,/, oc initial concentration ]
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@ ZERO ORDER REACTION

[ Completion of reaction (tcomp) ]
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@ ZERO ORDER REACTION

[Graph ]
IJ ) 1 = -k
+ B <
) ) =
(a'el e =
O
> > 5
conc".[A] — time — ’
L I, T
o ~ 1 d i E
o ) Slope = — Slope = -
U 2k
5 > >
O ~ - < —
. o Concn —— time
time— _ [Alo
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First Order kinetics
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é FIRST ORDER REACTION [ rate = dldly K[A] J
dt
: | [A]O Sl = 2.303 a
(i) n—[ TG (ii) K=—t log(a)
[A]O Mgl —kt
AL log (@ —x) =log (@) =9 303

[ A= ar0e |

S -9- -------
T
4 . —
I<_[' r\eactant lOg(a) Slope = tCIne = — 2303

PR Time—

Graph

()
1
Q
©
>

V
n

log(a-x) —
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é FIRST ORDER REACTION

[ Half Life (t,,,) of reaction ]

It is the time in which amount of reactant becomes half of initial amount.
For first order reaction
a

At t1/2, X = E

[tm:T_T

For first order t, , is independent of concentration of reactant

Completion of reaction (t.,,,)

Py ( a )
At tcomp_ bi=td _tcomp n R

tc:omp =29
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é FIRST OR

[ Graphs related to 15t orders :- ]

DER REACTION

T T T In2
3 o S X
8 = i
[A] —» time > time —
T ,r ln2
P = K
o )

time > [A] —



{) SHORT CONCLUSIOMN FOR 15" ORDER REACTION

[A]
| 50% 7

O-100|\/|

/2
50 \Y 5%
1/2

93.75%

ALLEN

% completion time

ey =2 x4,

Cor5y = 3)( Ly

93 75% — = t1/2

o0.0% = 10)(t1/2J
(
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é FIRST ORDER REACTION

[NoTE

_ total time
= t1/2 Where n = Number of half-life

After n half-life

N

/ Amount of A left unreacted = i )

1
Fraction of A left unreacted =

2n

Amount of A reacted = (a —

a
on

1
on

Fraction of A reacted = (1 — )
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d;j FIRST ORDER REACTION

l Special Case: l

If initial concentration of reactant is not given but concentration at time t =

t, and time t = t, are given as A, and A, respectively. Then rate constant of

first order reaction.

A ——> product
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In the reaction : )) 1
P+Q —>R+s P ‘ : é O

[Q1, W< 3 Q/) A . :\,go,'

4 w L 3 R~ \\'15 'U, 1#0«%

Time

the time taken for 75% reaction of P is twice the time taken for 50% reaction of P. The

A —
concentration of Q varies with reaction time as shown in the flgure The overall order of the

[JEE-2013]

reaction is -
' ' C D)1 //

[Solution ]

Ans. (D)



Pro ALLEN
-\ ﬂ»«(fQ
@) Example ) <

An organic compound undergoes first-order decomposition. The time taken
for its decomposition to 1/8 and 1/10 of its initial concentration are t, ,; and

_g—

t,/1 respectively. What is the value f[ttl/g] X 10 ? Ytake log,,2 = 0.3)
1/10
JEE- 2012
( Solution ) [ ]
| I
4 /é A-ojg

—_— 5‘.‘ O

o %/)
/ el ,‘/“"(97)(/0 Ix0S R b
S lo) l
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@) Example ) /

For the first order reaction. / [JEE- 2011]
\/ 2N,0:(g) — 4NO,(g) + O,(9)
A)

the concentration of the reactant decreases exponentially with time

e —— — —

the half-life of the reaction decreases with inw

(G) the half-life of the reaction depends on the initial concentration of the

reactant. - I
) the reaction proceeds to 99.6% completion in eight half-life duration.

S L
( Solution )

Ans. (A,B,D)
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Pseudo first order
reaction
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@ PSEUDO FIRST ORDER REACTION

A second order (or of higher order) reactions can be converted into a first

order reaction if the other reactant is taken in excess. Such second order (or

[ —

of higher order) reactions are known as pseudo first order reactions.

A +]| B product

(Excess

I .
rate = k[A][B] ik[B]!}[A " — CBJ

Constant
[ rate = k’ [A]i
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Second Order Reaction
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@ SECOMND ORDER REACTIONS ”L(_

Kinetics of Second order (when concentration of both
the reactant are equal) :

For a second-order reaction :

A + B —>  Products

t=0 a a 0]
it =1 a-x a-x X
4 =
dx dx
_zdlal _ a ~KAIIBL 5 =klax) (a-x)
rate = —— =K[A] [B] f(f( dx)2 i fotkdt
d—x
—d(a—x — n—
ALY _ K[A] [B] T

— a—x a
rN@TE anit of k = mol~ lit seC‘l)>
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; 4y, <+

) SECOND ORDER REACTIONS | >—) U7/ 9

Half Life (t,,,) of reaction

It is the time in which amount of reactant becomes half of initial amount.

For Second order reaction

| I Lt a
a—x, a Al LRt
1 1
—— =kt ik 1
(a i %) a 2/ [ t1/2 " ka ] t1/2 o (initial concentration)]
Completion of reaction (t.,,,)
1 1
At tcomp. x=a (Cl X a) - E = ktcomp.
t = o0
[ comp. ]//
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@ SECOND ORDER REACTIONS

Graphs

k

Slope

t1/2

Rate

5

R

(S —
Q| m

l
-

[A] or [B] —>

t1/2
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@ SECOND ORDER REACTIONS

Kinetics of Second order (when concentration of both
the reactant are different)

For a second-order reaction :

A + B —>  Products

t=0 a b 0
L= a-Xx b-x X
Z =KIAI[Bl, = =k(a-x) (b - x)
x dx t
_—dlAl _ =f kdt
[ rate = e k[A] [B] ] Xﬂ x) (b—x) 0

—d(a—x) / M )
ar - KIAL[E] t(a—b) "ab—7x) |

é}[kz 2303"7 b(a —x) )

FN@TE : Unit of k = mol= lit sec™?

t(a—Db) a(b—x) |
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nt" order kinetics



@ N™ ORDER REACTION

Kinetics of nth order reaction

ALLEN

A >B
X dx
=0 @= 0 fO( fkdt
t=t — g6 =2 A X
L [ CREr (n—l)kt]n;él
[ Al J (a-x)"- n-
rate = = k[A]"
dt | f —
—E) WA o e —(-1)
NG A’O Ca)e ks
dt
dx n —
T = k(G'X)

: Unit of k = mol@ [jt(h-1) gec-1

‘ NQTE
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@ NTH ORDER REACTION

Half Life (t,,,) of reaction
It is the time in which amount of reactant becomes half of initial amount.

For nt" order reaction

1 e a
- (n - 1) kt M iy =

(a-x)"1 gn-1 v

—

1 1
—— = (n — 1) ktl/Z

2 1
[ Y= D ran f2 * gra
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@ Example ) // O
Consider the kinetic data given %e foWg table for the reaction
]

A + B + C — Produdt. [JEE- 2019]
Experiment [A] [B “[c] Rate of reaction
No. (mol dm~3) | (mol dm~3) | (mol dm~3) | (mol dm=3s1)
il 0.2 , 01~y | ~01~~]| " 6.0x10°5 Ja
2 / 0.2% [ 027 )| o017 || Ys.0x 105 , ~J
3 Ciae [02” [U 027 12x10¢TZ5
4 0.3 ol a0 £ 90x105

V4
The rate of the éaction for [A] = 015 mol dm=3, [B] = 0.25 mol dm~3 and

[C] = 015 mol dm™3is found to be Y x 107> mol dm~3 s™1,
‘The value of Y is ————— .

( Solution )




( Solution )

ALLEN

Consider the kinetic data given in the following table for the reaction A + B +

C — Product. [JEE-2019]
Experiment [A] [B] [C] Rate of reaction
No. (mol dm~3) | (mol dm~3) | (mol dm=3) | (mol dm~3s71)
1 0.2 01 0.1 6.0 x 1075
2 0.2 0.2 0.1 6.0 x 1075
3 0.2 01 0.2 1.2 x10™*
4 0.3 01 01 9.0x10-5

The rate of the reaction for [A] = 015 mol dm~3, [B] = 0.25 mol dm~3 and [C] =
0.15 mol dm=3 is found to be Y x 105 mol dm~2 s, The value of Y is ————— !

Ans. (6.75)
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Rate constant (k) for 15t order
reaction in different parameters
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ALLEN

@ RATE CONSTANT (<) IN TERMS OF PRESS

i —
6—> JON

t=0 a = [A], 0

L=t (a-x) = [A] X

 p = [conc™]RT

Concentration oc p

— 1

. [A]O oc p°
[A] o pt

i
URE FOR GASEOQUS REACTANTS
/
A(g) —— B(9)
iw=i0 PO 0]
t=t PO-x=pt 7
2.303 [A]O
a [A]
X
N
A 2.3031 p°
— '—"t 0og pt
: v,




B~ Fw Vo) fer [AL ALLEN

6 RATE CONSTANT (<) FOR DECOMPOSITION OF (H,0,) IN TERMS OF VOLUME OF KMNO, ]

H,0,(@9) § —  H,0 (¢) +50,(g)

S huo} ooy
pler=E2(0) [A]

€& ;

/
Y~ t=t [a]"
\ 3 v /
’/ /w Equal volume of H,O, solution was taken | Let;
‘X out at different time & titrated with known | Vo = volume of KMnO, at T=0
7(2&7 concentration of acidic KMnO, V¢ = volume of KMnO, at t=t

il H* T
0y = MG,  — = ©

+ Mn+2 E_]_(LOC Vo [A]O = &
S / :/ — 0’ i

o [A] oV, [A] V¢
At eq. point, NHzonHzoz = Nmno; YMno; |

f\—-——-
e e | 2303 [AL
Ny,0, X VKMno T [A] A‘Q
My, 0, X VKMno /

L 2303
ot 0gvt




RATE CONSTANT (<) FOR ACID CATALYSED HYDROLYSIS @F ESTER IN TERMS OF VOLUME O

QS]‘\'VI/

CHCOOCH + H,0

t=0
t=t
t=00

solution

concent

vl NaOH

Vo

'

a X
a-x
0

Excess

M Three experiments are done in which

titrated with known
ration of NaOH.

is

react with acid present in

solution.

= volume of NaOH at t=0

V; = volume of NaOH at t=t

V_, = volume of NaOH at t=o0

7" ALLEN
f ’-
(A (oo A
a0H
~"
CH,COOH + C,H.OH
L= =D _
o~ 0
X X
VY~’
a a
é NV
VO ec [H+]catalyst \/

V oC {[H+]cqtalyst i X} 7

\V OC{[H+]c0|tonyst G}J/
a Ve-Vg
a-x Ve-V;
P
2 2303 (Ve Vo
~ Tt Blv-v




ALLEN

X7

@ RATE CONSTANT (o) IN TERMS OF ANGLE OF ROTATION

Acid catalysed hydrolysis of sugar(sucrose)

e~

~
C,,H,,0;,(sucrose) + HO  —— CgH,,04(Glucose) + C,H,,0.(Fructose)

d.?):é‘ﬂ Excess \K A =
M Sucrose & Glucose are dextrorotatory %
M Fructose is laevorotatory.

E@\Eally (Sucrose)w hence solution was dextrorotatory.

—

M When reaction is completed then/(Glucose) & (Fructose) are left/In this
solution (loevorotation of (Fructose) §s more than rorotation of

S S o= ——

(Glucose) hence/ Final solution is laevorotatory.) This called inversion of
/ - —_

cane sugar.

—




9 (MP‘ NWW

-0 = L
6 = )S( \uv
G‘& / %'\Q( o. 1) % Y/\
~ Tt 2 //‘(">
$e0 el A S
eo/ §O\ k\("v
\¥g

o L p 5 5 2.  frARLLEN
&=~ a® t Qx eM w —
y & 7
r=& _Q- X Q

RATE € %S%%T () IN TERMS OF ANGLE OF ROTATION

\%)

PPL

<—— / (length)

>
> | Solution
>

Polarimeter

( r = angle of rotation

—

4

r oc £ x (concentration)

———
For a polarimeter, £ = constant

S —

i

(concentration)

®

r =

k(concentration)

~

( Here, k = specific rotation in degree/molar

— (@-

Acid catalysed hydrolysis of sugar(sucrose)
~

et o
-

s O\UC/KS)

\f»\(“’(\i,\c 3)

e »“
\'/\U*

’9[-1’2."(3 "y
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G- ’V\f 000 "@df VJg,

RATE CONSTANT £K3 IN TERMS OF ANGLE OF ROTATION
— e e

@d catalysed hydrolysis of sugar(sucrose) )

C,,H,,0,,(sucrose) + H,0 —> C.,H,,0,(Glucose) + C,H,,O4(Fructose)

t=0 a Excess 0 0
t=t a-x y X X
t=00 0 . a a
Let, k;, k, & Kk, are specific rotation of | fo = Kia ..o eq" (i)
Sucrose, Glucose & Fructose fo = Ky(Q = %) + KX + KX eoveenen. eqn (i)

respectively (in degree/molar)
r, = k,a + kya — eq" (iii)

r, = angle of rotation at t = o r.To _(K+ks=k1) a
r. = angle of rotationat t = t r. -1t (k,+ks=F7) (a-x)

log

r., = angle of rotation at t = o
[k
t T, Tt

_2.303 P =il ]




@ RATE OF REACTION FOR REVERSIBLE REACTION

Let reversible reaction : )
f=

[ rate =brf—r,O ]//
A

r, = rate of backward reaction = k,[C]™ [D]™ /

r, = rate of forward reaction = kf[A]m1 [B]

rate = k;[4]™ [B]™ - k,[c]" [D]" |

/

AT
Fyisn = (rate x m,) J

/\ Fapp,D = (rate x n,)

ALLEN
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@ TEMPERATURE CO-EFFICIENT ()

Ratio of rate constant at two different temperature differ byEO°(} or 10K is

T — ——

called temperature co-efficient.

i
[ i) = K10 — 2 r 3 (for most of the reactions) ] [ L )% J
kt kl i
/

Example ﬂ

: K . . ; A
For a reaction T.C. =2, <:c1|cuI0|tzLC for this reaction. Assuming T.C remains
259C

e & )l /10

tbf/ ?/ Ans. /8
= e /féu

=z

constant.
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@ COLLISION THEORY OF REACTION RATE

Ineffective collision

‘ ]
“ \ .
y 5

Effective collision
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Energy barrier
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d;j COLLISION THEORY OF REACTION RATE

[ Energy barrier }

‘ The minimum amount of absolute energy which the colliding molecules

must possess as to make the chemical reaction to occur is known as

éthreshold energy. /
/

1 Reactant molecules having energy equal or greater than the threshold

are called active molecules and those having energy less than the

threshold are called passive molecules.

Passive molecules = Active molecules, \AH = +ve
-  ¥iife] N
‘ “The minimum amount of excess energy requim reactant molecules

Nmm—
to participate in a reaction is called activation energy (Ea)™ )
— e

—
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d;j CONCEPT OF ENERGY OF ACTIVATION (E )

i

E, = Threshold energy — Actual average energy of reactants
e

(=uils

E, is expressed in kcal mole™ or kJ mole™.




e %,&D ALLENR

d;) CONCEPT OF ENERGY OF ACTIVATION (E)

Threshold enthalpy or energy

/ - i |
Reactont% AN={Eq, - Ea,

Energy —

\J

Product

Reaction coordinate

AH = Enthalpy change during the reaction (R — P)
Ea, = Energy of activation of the forward reaction

Ea, = Energy of activation of the backward reaction



()/J‘o > Qﬁa\r‘\\“’/ ANy

{.) CONCEPT OF ENERGY OF ACTIVATION (E)

Energy —p

Activated complex

'y

E, | Reactants

Reac-:ta nts ~. | AH

R SN

Products
P

Progress of the reaction
Exothermic

Energy ——p

ALLEN

Activated complex

A

Reactants
R

Products P

Progress of the reaction
Endothermic
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{,j ORIENTATION BARRIER

Following diagrams can explain importance of suitable direction for
collision. Consider reaction : A, + B, & 2AB

1 Hedd—}eollision /

Transition
Reacta nts state
approaching

— —
Product



@ ORIENTATION BARRIER A A
A
A A § S
<~ I~
B B e
Reactants B B
Transition BB
State PrOdUCt

/oblique collision v

9

O / )Q

o .o g
. No reaction

O o

—

Reactants I iy .
Transition
No products
state

are formed

ALLEN



é ORIENTATION BARRIER

s

i B/ 5 Represents fraction of molecules having K.E. greater thanD

e —

“—

T

1 Dependence of rate on temperature is due to dependence of k on

temperature.

k oc e~Fa/RT

k = Ae Ea/RT ] [Arrhenius equation]

'A' is pre-exponential factor or frequency factor representing collisions

taking place With“Rrientqtion.lA and E, are assumed to be
e,

independent of temperature.

-
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d;j ORIENTATION BARRIER

i From Maxwellian distribution, it is found that fraction of molecules
having excess energy greater than threshold energy lead to the

formation of product.

|

Fraction of
molecule




@ CALCULATION OF ACTIVATION ENERGY BY ARRHENIUS EQUATION

(= e FmT )

Ink = Ea+1 A
n ——RT n

ALLEN

[og AN ot 5 T
g 2303RT ' °° logk

AsT—> oo, k > A

[ Unit of k = Unit of A ] ——

If E,— Cal/mole R = 2Cal/mole/K

E, = J/mole R = 8.314] /mole/K




@ CALCULATION OF ACTIVATION ENERGY BY ARRHENIUS EQUATION

(= ae )

fnk = fn A Ea
S A

At temperature T,, Rate constant =k,

At temperature T,, Rate constant =k,

E,
fnk; = fnA - RT,
nk, = fnA - —
n 2 n RTZ

"k, E, /1 1
1y || Gy il
k, R\T, T,

ALLEN
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Example ]

In a bimolecular reaction, the steric factor P was experimentally determined to be 4.5. The correct
_——

option(s) among the following is(are) : — [JEE-2017]

- ~ /_—— - v - ] = ]
(A) The value of frequency factor predicted by Arrhenius equation is higher than that determined
Y Y ————— d. D —————————

\Mxperimenta]]-' P

The activation energy of the reaction is unaffected by the value of the steric factor
N . — *__ " ese— — - .
&) Since P = 4.5, the reaction will not proceed unless an effective catalyst is used.
') Experimentally determined value of frequency factor is higher than that predicted by
——

Arrhenius equation.

[Solution ] —
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d;j REVERSIBLE REACTIONS

k]c = Af e_(Ea)f/RT

k, = A, e~ (E)b/RT

o = ke _ AT CIO0T  (AR) {(E)¢ - (E)b}/RT
24 ky Ap e~ (Ep/RT Ap

[{’nkeq = —f{—I; + ¢n (ﬁ—:)]

Endothermic reaction (AH = +ve) Exothermic reaction (AH = -ve)

/nk Slope =

/T 1T
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@ GENERAL CHARACTERISTICS OF CATALYST

Products

Reaction Coordinate =——»

E, = Energy of activation in absence of catalyst.
E,' = Overall Energy of activation in presence of catalyst.

E, — E,'= Lowering of activation energy by catalyst.
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d;j GENERAL CHARACTERISTICS OF CATALYST

The rate of reaction in the presence of catalyst at any temperature T, may
be made equal to the rate of reaction in absence of catalyst but for this
sake we will have to raise the temperature. Let this temperature be T,.

Then
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@ Example )

The plot of log k; versus % for a reversible reaction A (g) = P (g) is shown.

A

9 --------
: \‘i\ [JEE (Advanced) 2023]
o !
= :
0.002 .

(K

T

Pre-exponential factors for the forward and backward reactions are 101° s!
and 10! s respectively. If the value of log K for the reaction at 500 K is 6,
the value of | log k, | at 250 K is

[K = equilibrium constant of the reaction

k; = rate constant of forward reaction

k, = rate constant of backward reaction]

(Solution )




( Solution )

ALLEN

The plot of log k; versus% for a reversible reaction A (g) = P (g) is shown.

©

[JEE (Advanced) 2023]

log k¢

0002 1.,
T

Pre-exponential factors for the forward and backward reactions are 10%*° s
and 10** 572, respectively. If the value of log K for the reaction at 500 K is 6,
the value of | log k,, | at 250 K is

[K = equilibrium constant of the reaction

k¢ = rate constant of forward reaction

k, = rate constant of backward reaction]

Ans. (5)
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