Chemical Kinetics

m Rate of a Chemical Reaction
1. For the chemical reaction,

Nag) + 3Hz) = 2NHg)
the correct option is

H NH
(a) 3 AH2] _, dINHs]

dt dt
1 d[HZ] 1 d[NH3]

2
o- d?l\flf] dNH]

ar

- d[N2] _1d[NHs] (NEET 2019)
dt 2 dt

The rate of the reaction: 2N,Os —> 4NO, + O,
canbewritten in three ways.

~AN:0s] o

d[NO d[o
—F 25 —r— 25

The relationship between k and k “and between k
and k ”are
(@) k' =2k, k"=k (b) k' =2k, k" =k/2
(c) k'=2k k"=2k (d k' =k k"=k
(Mains 2011)

For the reaction N2Os(g) — 2NOx) + 1/202(¢)
the value of rate of disappearance of N2Os is given as
6.25 x 10 mol L-*s™. The rate of formation of NO>
and Oz is given respectively as :
(@) 6.25 x 10°mol L*s*and

6.25 x 102 mol L*s?
(b) 1.25 x 102mol L*s*and

3.125 x 103 mol L*s?
(c) 6.25 x 10°mol L*s*and

3.125x 103 mol L*s?
(d) 1.25 x 102mol L*s*and

6.25x 10°mol L s (2010)

For the reaction, N2 + 3H, —> 2NHs, if
d[NH] =2x10* mol L1sl, the wvalue of
dt
—d[H,]
dt

(@ 4x10*mol Lts? (b) 6x10“mol L*s?
(c) 1x10*mol Lts? (d) 3x10“*mol Ls?

would be

(2009)
Inthe reaction, o
BrO- +5Br +6H" 3Br +3HO
3 (aq) (aq) (aq) 2) 20

The rate of appearance of bromine (Br») is related to
rate of disappearance of bromide ions as

@ d[Br,] _ _5 d[Br7] (b) d[Br,] :5_d[Br’]

dt 3 dt dt 3 dt
() diBr,]_3d[Br] dBr]  3d[Br]
i 5 a O —F T 54
(2009)

Consider the reaction :

The equality relationship between
dINHa] o dlHe]

dt dt
d[NH3z] _ d[H;]
4 dt dt
(o) _[NHs] _ 1d[H,]
dat 3 dt

©+ d[NHg] Z_d[HZ]
dt 3 dt
d[NH;3] 3d[H>]
d) + __ (2006)
@ dt 2 dt
For the reaction, 2A + B —> 3C + D, which of the
following does not express the reaction rate?

(a) —44l (b ~4d
2dt 3dt
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10.

() _4El (o) 4Dl (2006)
dt dt

3A _s 2B, rate of reaction +d[B] is equal to
3d[A] Y da)

(@ - (b) —
2 dt 3 dt

[A] d[A

(©) 144 (d) 244l (2002)

3 dt dt

For the reaction,
H" + BrO; + 3Br—5Br. + H,O

which of the following relations correctly represents

the cgfgynjriti_oré%frgrgcirmatiod*[gfpfidg;gﬁﬁrz]

(b)
@ 5—dt— dt 5 dt
© d[Br*]:_5_d[Brz] (d) 4Br] ?d[Brz]
dt 3 dt = dt
a3 (2000

For the reaction Hag) + lo) 2HI(g), the rate of
reaction is expressed as

A[Hp] _14a[l]  AlHI]

(a)

At 2At At
o ~AL2) alH] 1a[H]

At At 2 At
© All]_A[Ho]_a[HI]

At At 2At

(d) noneof these. (1997)

m Factors Influencing Rate of a Reaction
11.

12.

Mechanism of a hypothetical reaction,

X2+ Y, —>2XY, is given below:

(i) Xo—> X + X (fast)

(i) X + Y2 L1XY + Y (slow)

(i) X+ Y —> XY (fast)

The overall order of the reaction will be

(@ 2 (b) 0

(c) 1.5 (d) 1 (NEET2017)

The decomposition of phosphine (PHs) on tungsten
at low pressure is a first-order reaction. It is because
the
(a) rate is proportional to the surface coverage
(b) rate is inversely proportional to the surface
coverage
(c) rate is independent of the surface coverage
(d) rate of decomposition is veryslow.
(NEET-II 2016)

13.

14.

15.

The rate constant of the reaction A —> B s
0.6 x 103mol L* s, If the concentration of A is

5 M, then concentration of B after 20 minutes is

(a) 3.60M (b) 0.36 M

(c) 0.72M (d) 1.08 M (2015)
For a reaction between A and B the order with
respect to A is 2 and the order with respect to B is 3.

The concentrations of both A and B are doubled, the
rate will increase by a factor of

(a) 12 (b) 16
(c) 32 (d) 10
(Karnataka NEET 2013)

Inareaction, A + B —> product, rate is doubled

when the concentration of B is doubled, and rate
increases by a factor of 8 when the concentration of

both the reactants (A and B) are doubled, rate law

for the reaction can be written as
(a) rate =k[A][B]? (b) rate = k[A]*[B]?
(c) rate = k[A][B] (d) rate = k[AJ’[B]
(2012)

16. Which one of the following statements for the order

17.

18.

of a reaction is incorrect?

(a) Order can be determined only experimentally.

(b) Order is not influenced by stoichiometric
coefficient of thereactants.

(c) Order of a reaction is sum of power to the
concentration terms of reactants to express the
rate of reaction.

(d) Order of reaction is always whole number.

(2011)

The unit of rate constant for a zero order reaction is
(@ molL?ts? (b) L mol*s?
(c) Lmol?s? (d) st (Mains 2011)

During the kinetic study of the reaction,
2A + B— C+ D, following results were obtained :
Run [Al/ [Bl/ Initial rate of
mol L | mol L formation of
D/mol L min
I 0.1 0.1 6.0 x 107
1. 0.3 0.2 7.2x1072
1l 0.3 0.4 2.88 x 10!
V. 0.4 0.1 2.40 x 102

Based on the above data which one of the following
is correct?

(a) Rate =k[AJ*[B]
(c) Rate=k[A)*B]?

(b) Rate =k[A][B]
(d) Rate =k[A][B]2
(2010)
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19.

20.

21.

For the reaction, A + B—products, it is observed
that
(i) on doubling the initial concentration of A only,
the rate of reaction is also doubledand
(i) on doubling the initial concentration of both A
and B, there is a change by a factor of 8 in the
rate of the reaction.
The rate of this reaction is given by
(@) rate = k[A][B]? (b) rate =k[A]’[B)?
(c) rate = k[A][B] (d) rate = k[A]’[B] (2009)
The bromination of acetone that occurs in acid
solution is represented by this equation.
CH;COCHy,; + Bry —> CH;COCH,Br,,
+ H' g + BY (ag)
These kinetic data were obtained for given reaction
concentrations.
Initial concentrations, M

[CH:COCHs]  [Bro] [H']
0.30 0.05 0.05
0.30 0.10 0.05
0.30 0.10 0.10
0.40 0.05 0.20
Initial rate, disappearance of Brz, M s
5.7x10°
5.7x10°
1.2x10*
3.1x10*

Based on these data, the rate equation is

(a) Rate = k[CH3COCHSg;][Br2][H*]?

(b) Rate = k[CH3COCHS3][Br2][H"]

(c) Rate = k[CH3COCH;s][H']

(d) Rate =k [CH3COCHz][Br2] (2008)
The reaction of hydrogen and iodine monochloride
is given as:

Ha *+ 21Cl) —> 2HCl o) + 1

This reaction is of first order with respect to Ha)
and IClg), following mechanisms were proposed.
Mechanism A :

Ha + 21Clgy —> 2HCl g + I,

Mechanism B :

Ha(g) + I1Clgy—> HCl(g) + Hl(g) ; slow

Hlg) + IClg) —> HClg) + ) ; fast

Which of the above mechanism(s) can be consistent
with the given information about the reaction?

(a) A and B both (b) Neither A nor B

(c) Aonly (d) Bonly (2007)

22,

23.

24.

25.

26.

27.

28.

29

The rate of reaction between two reactants A and
B decreases by a factor of 4 if the concentration of
reactant B is doubled. The order of this reaction
with respect to reactant Bis

(@) 2 (b) -2

(©1 (d) -1 (2005)
If the rate of the reaction is equal to the rate constant,
the order of the reactionis

(@0 (b) 1

() 2 (d) 3 (2003)
2A-B> C, It would be a zero order reaction when
(a) the rate of reaction is proportional to square of

concentration of A
(b) the rate of reaction remains same at any

concentration of A

(c) the rate remains unchanged at any concentration
of Band C

(d) the rate of reaction doubles if concentration of B

is increased to double. (2002)
For the reaction; 2N.0Os —> 4NO;+ O,
rate and rate constant are 1.02 x 10* and

3.4 x 105 secrespectively, then concentration of
N20Os at that time will be

(a) 1.732 (b) 3

(c) 1.02x10* (d) 3.4x10°
The experimental data for the reaction,
2A +B,—> 2ABiis

(2001)

Experiment [A] [B.] Rate (moles™)
1 050 050 16x10*
2 0.50 100 3.2x10*
3 1.00 100 3.2x10*

The rate equation for the above data is

(a) rate =k[AJ’[B]>  (b) rate = k [A]?’[B]
(c) rate =k [B2] (d) rate =k [B2]?
The given reaction,

2FeCl3 + SnCl,—> 2FeCl; +SnCl,

is an example of

(@) third order reaction

(b) first order reaction

(c) second order reaction

(d) none of these.

The data for the reaction A +BC, is

(1997)

(1996)

Exp. [Alo [Blo Initial rate
1 0.012 0.035 0.10
2 0.024 0.070 0.80
3 0.024 0.035 0.10
4 0.012 0.070 0.80

The rate law corresponds to the above data is
(a) rate =k[A][B]® (b) rate = k[A]?[B]?

(c) rate =k[B]® (d) rate=k[B]*.  (1994)
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m Integrated Rate Equations

29.

30.

31.

32.

33.

34.

35.

The rate constant for a first order reaction is
4.606 x 103s™. The time required to reduce 2.0 g of
the reactant to 0.2 gis

(a) 100s (b) 200s

(c) 500s (d) 1000 s (NEET 2020)

If the rate constant for a first order reaction is k, the
time () required for the completion of 99% of the
reaction is given by
(@) t=2.303/k
(c) t=6.909/k

(b) t=0.693/k
(d) t=4.606/k

(NEET 2019)
A first order reaction has a rate constant of
2.303 x 103sL. The time required for 40 g of this
reactant to reduce to 10 g will be
[Given that logio 2 = 0.3010]

(@) 230.3s (b) 301s
(c) 2000s (d) 602s
(Odisha NEET 2019)

The correct difference between first and second

order reactions is that

(@) the rate of a first-order reaction does not
depend on reactant concentrations; the rate of a
second-order reaction does depend on reactant
concentrations

(b) the half-life of a first-order reaction does not
depend on [A]o ; the half-life of a second-order
reaction does depend on[A]o

(c) afirst-order reaction can be catalysed; a second-
order reaction cannot be catalysed

(d) the rate of a first-order reaction does depend on
reactant concentrations; the rate of a second-
order reaction does not depend on reactant

concentrations. (NEET 2018)

When initial concentration of the reactant is

doubled, the half-life period of a zero order reaction

(a) ishalved (b) isdoubled

(c) istripled (d) remains unchanged.
(NEET 2018)

A first order reaction has a specific reaction rate of
102 sec. How much time will it take for 20 g of the
reactant toreduce to 5 g?

(a) 138.6 sec (b) 346.5sec

(c) 693.0sec (d) 238.6 sec(NEET2017)

The rate of first-order reaction is 0.04 mol L's ' at
10 seconds and 0.03 mol L s at 20 seconds after
initiation of the reaction. The half-life period of the
reaction is
(@) 44.1s
(c) 24.1s

(b) 54.1s
(d) 34.1 s (NEET-12016)

36.

37.

38.

39.

40.

41.

42,

43.

44,

When initial concentration of a reactant is doubled

in a reaction, its half-life period is not affected. The

order of the reactionis

(@) second

(b) more than zero but less than first

(c) zero (d) first. (2015, Cancelled)

A reaction is 50% complete in 2 hours and 75%

complete in 4 hours. The order of reaction is

(@) 1 (b) 2 (c) 3 (d) 0
(Karnataka NEET 2013)

The half-life of a substance in a certain enzyme-

catalysed reaction is 138 s. The time required for
the concentration of the substance to fall from

1.28 mg L1t00.04 mg Lis

(a) 414s (b) 5525

(c) 690s (d) 276 s (Mains2011)
Half-life period of a first order reaction is 1386
seconds. The specific rate constant of the reaction is
(@) 0.5x102s? (b) 0.5x 103s?

(c) 5.0x10?s* (d) 5.0 x 10*s* (2009)

If 60% of a first order reaction was completed
in 60 minutes, 50% of the same reaction would
be completed in approximately (log 4 = 0.60,
log5=0.69)
() 45 minutes
(c) 40 minutes

(b) 60 minutes
(d) 50 minutes. (2007)

In a first-order reaction, A8, if k is rate constant

and initial concentration of the reactant A is 0.5 M,
then the half-life is

(a) 2% ()12

k k~."0.5

In2 0.693
© ¢ (d) 0.5, (2007)

For a first order reaction A—> B the reaction rate
at reactant concentration of 0.01 M is found to be
2.0 x 105 mol Lt s. The half-life period of the
reaction is

(a) 30s (b) 220s
(c) 300s (d) 347 s
The rate of a first order reaction is
1.5 x 102 mol L' min* at 0.5 M concentration of
the reactant. The half-life of the reaction is

(a) 0.383 min (b) 23.1 min

(c) 8.73min (d) 7.53 min (2004)

The reaction A—B>follows first order kinetics. 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 mole of B ?
(@) 1 hour (b) 0.5hour
(c) 0.25 hour (d) 2 hours

(2005)

(2003)
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45.

For a first-order reaction, the half-life period is
independent of
(a) first power of final concentration

(b) cube root of initial concentration

(c) initial concentration

(d) square root of final concentration. (1999)

m Temperature Dependence of the Rate of

46.

47.

48.

49.

50.

51.

a Reaction

For a reaction, activation energy E. = 0 and the rate

constant at 200 K is 1.6 x 10°s%, The rate constant at

400 K will be

[Given that gas constant R = 8.314 J K™* mol?]

(@) 3.2x10*st (b) 1.6 x 10%s!

(c) 1.6 x10°s* (d)3.2x108s?
(OdishaNEET2019)

The addition of a catalyst during a chemical reaction
alters which of the followingquantities?

() Enthalpy (b) Activationenergy

(c) Entropy (d) Internal energy
(NEET-I2016)

The activation energy of a reaction can be

determined from the slope of which of the following
graphs?

1 T 1
Ink vs— T UsT
@ In vsT (b) Inzljcs T
Ink
(€) Inkvs T (d) vs T
T

(2015, Cancelled)

What is the activation energy for a reaction if its rate
doubles when the temperature is raised from 20 °C
to 35 °C? (R =8.314J moltK?)
(@) 34.7kJ mol™* (b) 15.1 kJ mol™*
(c) 342kJ mol? (d) 269 kJmol™

(NEET 2013)

In a zero-order reaction, for every 10 °C rise of
temperature, the rate is doubled. If the temperature
is increased from 10 °C to 100 °C, the rate of the
reaction will become

(a) 256 times (b) 512times

(c) 64 times (d) 128 times. (2012)

Activation energy (E.) and rate constants (k1 and k»)
of a chemical reaction at two differenttemperatures
(T1 and T>) are related by

k, El1 1)

(@) In 2=— - _—=
k1 R—[Tl Tz)
k, E, (1 1)

Ih = _
(b) nkl R (UZ—‘ Tl)

52,

53.

54.

55.

56.

57.

31
|nk_2:—Eu_(—1+—1\ |
(c) K R|\T2 T, )
(d) In*2_ E(1 1) (Mains 2012)

ki R l\Tl T2|)
The rate of the reaction,

2NO + Cl=2NOCI is given by the rate equation,
rate = k[NOJ?[Cl.]. The value of the rate constant
can be increased by

(@) increasing the temperature

(b) increasing the concentration of NO

(c) increasing the concentration of the Cl,

(d) doing all of these. (Mains 2010)

The rate constants k1 and k2 for two different reactions
are 10'6. ¢2000T and 1015 - 10007 respectively. The
temperature at which k1 = k2is

1000
K
(a) 2000 K (b) 205
(c) 1000 K =K (2008)
2.303

The temperature dependence of rate constant (k) of
a chemical reaction is written in terms of Arrhenius
equation, k = Axe ERT, Activation energy (E*) of
the reaction can be calculated by plotting
@) kovsT (b) k vs—

logT

(d)logkwvs —
09T 5003)

The activation energy for a simple chemical reaction
A B is E. in forward direction. The activation
energy for reverse reaction

(a) is negative of Ex

(b) is always less than Ex

(c) can be less than or more than E.

(d) is always doubleof E.. (2003)

When a biochemical reaction is carried out in
laboratory, outside the human body in absence of
enzyme, then rate of reaction obtained is10- times,
the activation energy of reaction in the presence of
enzyme is

(@) 6/RT (b) P isrequired
(c) different from E. obtained in laboratory
(d) can’tsay anything.

1
c) log k =
(© gkovs

(2001)

How enzymes increases the rate of reactions?
(@) By lowering activation energy

(b) By increasing activation energy

(c) By changing equilibrium constant

(d) Byformingenzyme substratecomplex  (2000)
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58.

Activation energy of a chemical reaction can be

determined by

(@) evaluating rate constants at two different
temperatures

(b) evaluating velocities of reaction at two different

temperatures

(c) evaluating rate constant at standard temperature
(d) changing concentration of reactants. (1998)

(a) does not change (b) increases
(c) decreases (d) either (a) or (c).
(1994)

m Collision Theory of Chemical Reactions

60. An increase in the concentration of the reactants of
a reaction leads to changein
(@) activationenergy  (b) heat ofreaction

59. By the action of enzymes, the rate of biochemical (c) threshold energy  (d) collisionfrequency.
reaction (NEET 2020)
{ ANSWER KEY )
1. (d) 2. () 3. () 4. (@ 5 (d 6. () 7. () 8 () 9. (@ 10. (b)
11. (¢) 12. (@ 13. (c) 14. (¢) 15. (d) 16. (d) 17. (@) 18. (d) 19. (a) 20. (c)
21. (d) 22. (b) 23. (@ 24. (b) 25. (b) 26. (c) 27. (a) 28. (c) 29. (c) 30. (d)
31. (d) 32. (b) 33. (b) 34. (@ 35. (¢) 36. (d) 37. (a). 38. (c) 39. (b) 40. (a)
41. (c) 42. (d) 43. (b) 44. (@) 45. (c) 46. (b) 47. (b) 48. (&) 49. (8 50. (b)
51. (b,d)52. (& 53. (b) 54. (c) 55. () 56. (c) 57. (a) 58. (&) 59. (b) 60. (d)
Hints & Explanations g
1. (d) : For the given chemical reaction, d[NH3] 4 11
i =2x10 IL

Rate of reaction =— = > =— 1_ Hal _d[NHs] Given, —gp— =7 TR S

dt 3 dt 2 dt '_d[Hz]:sd[NHg]:gxleo,[;
2. (b) : For the reaction, 2N,0s — 4NO; +0; h it 2 4t 2
_1d[N,Os] __ 1dINO,] __ d[05] oMl g a0 mol L2 st
2 dt 4 dt dt dt
1 11 K 1 k" 5. (d) : For the given reaction,

2

k==K =k",k'=2k k" ="k
4

2
(b) : N?_OS(g) - ZNOZ(g) + 1/202(g)

3
For the given reaction the rate is written as

~d[N,05] _1d[NO,] _2d[O;]

dt 8 dt dt
—d[N
Given that [N 5]=6.25><10‘3 mol L 1s7!
dt

d[NO ]

2 _0%6.25x103=1.25x102mol L st
fffO] 6.25 x 1073
7_

and =

4.
R

ate

=3.125x10~3 mol L s ™*
dt 2
(d) : For reaction, N2 + 3H, — 2NHs
_1d[NHg] _ 1d[H;] _ d[N;]
2 4 3 4t dt

BrOz (ag) + 5B (ug) + 6H+(aq) — 3Bryp + 3H20Q
Rate of reaction in terms of Br, and Br-is,

1d[Brp]  1d[Br]

R =30t =75 ar
d[Br] _ 3d[Br]
dt 5 dt

6. () : Nag) + 3H2e) > 2NHz)
AN, dlH]_ dINH]

Rate =
dt 3dt 2dt
d[NH
Hence, + [NHs] __2d[H;]
dt 3 dt

7. (b):2A+B—>3C+D
—d[A] __d[B] _d[C] d[D]
24t dt 3dt dt
Negative sign shows the decrease in concentration.

rate =
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8. (b):3A—>2B

Rate of the reaction = 1d[B] = 1d[A]
2 dt 3 dt
_ dIBl__2d[A]
dt 3 dt

1d[Br] . 1d[Br,]
3 dr 5 dt

9, (a) : Rate of reaction =—

w

dBr] _ _§d[Br2]
dt 5 dt
10.  (b):ForHyg + I21 2HI (), the rate of reaction &
CAH] - Allp] 1 A[HI]
CAE A 2 A

Negative sign shows disappearance of reactant and
positive sign shows the appearance of product.

11. (¢) : Note : Correct the reactions given in question

as
Xo X+X (fast)
X+Y,——>XY+Y (slow)
Slow step is the rate determining step. _
Rate = k[X][Y>] 2 (1)
Equilibrium constant for fast step, K =
[X2]

[X] = JVK[X,]

By substituting [ X] in equation (i), we get
= — 112

Order of reaction = 2_+1 = 2_:1.5

12. (a): At low pressure, rate is proportional to the
surface coverage and is of first order while at high
pressure, it follows zero order kinetics due to complete
coverage of surface area.
13. (c) : Reaction is of zero order as the unit of rate
constant is mol L*s™.
Concentration of B=k x t
=06x10°x20%x60=0.72M

14. (c) : Rate; = k[A)?[B]®

Rate; = k[2A)%[2B]?

Rate, = 32k[A][B]?

Rate; = 32(Rates)
15. (d) : [A] [B] Rate

X Y R ()
X 2y 2R (i)
2x 2y 8R (i)
Let the rate law ; rate =k[A]"[B]*
From data given, (x)*(y)’= R (V)
(x)"(2y)’=2R (V)

Dividing egn. (v) by (iv),

33
b
G -% = @-2=2
Thus, b=1
From data of (iii) experiment,
(2x)"(2y)"=8R .. (Vi)
From (v) gnd (vi),
@=%_ﬁ =(2)=4=2?
(X a 2R

Thus, a = 2. By replacing the values of a and b in rate law;
rate = k[A]?[B]
16. (d) : Order of a reaction is not always whole number.
It can be zero, or fractional also.
17. (a) : Rate = k[A]°
mol Lst=k
Thus, the unit of rate constant is mol L*s2,
18. (d): Letthe rate of reaction be given by :
rate = k[A]’[B]".

Now consider Ll and 111 Whegje [A] is constant.
7.2x10° _[03]°[0.2]

2.88<10-" fo-31%f0-41"
1 (1Y o

Y ad
Now consider | and 1V,

6.0x107° (01177011
24%10° :[571];[([11]*’1
1 (1Y

4= ly) =a=1
Rate = k[A][B]?

19. (a): R=k[A]"[B]" (i)
2R = k[2A]"[B]" ...(ii)
8R = k[2A]"[2B]" ...(iii)

from (i), (ii) and (iii), m=1,n=2

So, rate = k[A][B]?

20. (c) : Fromthe first two experiments, it is clear that
when concentration of Br; is doubled, the initial rate

of disappearance of Bro remains unaltered. So, order of
reaction with respect to Br; is zero. Thus, the probable

rate law for the reaction will be : k[CH3COCH3][H*]
21. (d) : The slow step is the rate determining step and
it involves 1 molecule of Hag) and 1 molecule of ICl).
Hence, the rate will be,

r = k[Ha) [ICl)]
i.e., the reaction is 1* order with respect to Hz) and 1Cl().
22. (b) : Rate of reaction = k [A]“[B]*
a —> order of reaction w.r.t. A
S — order of reaction w.r.t.B
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r1 = k[A]*[B]?
r2 = ri/4 = k[A]*[2B}?

n KACBE o af
v, KIAI"2BIP o) =P=-
23. (a) : A — products

dx dx
If it k , it means it k[A] =k

Hence, order of reaction must be zero.
24.(b):2A—>B+C
The rate equation of this reaction may be expressed as
r=k[A]° Order=0,r=k

The rate is independent of concentration of the
reactant A.
25. (b) : 2N20s = 4NO; + O;

This is a first order reaction.
rate = k [N2Os] ;

: —4
[NO]=ratelk = 102>10°_ 3
25 34x10°°

26. (c) : Forthereaction,2A + B> [ ] 24R
Rate o« [AJ[B2)V.

On substituting the given data, we get
From experiment 1,

1.6 x 10 «[0.50]* [0.50] (1)
From experiment 2,
3.2 x 10 o[0.50]* [1.00] ..(i1)

From experiment 3,
3.2 x 10 oc[1.00]* [1.00}

On Y equation (iii) by (ii), we get ,
ﬁ&ll %ﬁp: 1=22=2=2"=x=0
L0.50J

Now, divide equation (ii) by equation (i) we get,
1007

L 0.50 |j
Thus, rate equation is :

Rate = k[A]° [B2]* = k[B2]
27. (a) : For a general reaction,
xA +yB+zC — product, the order of reactionisx +y +z.
Since three molecules undergo change in concentration,
therefore it is a third order reaction.
28.(0):A+B—>C
Let rate = k[A]* [B)Y
where order of reaction is (x +y).

Putting the values of exp. 1, 2, and 3, we get following
equations.

0.10 = k[0.012]* [0.035]* (i)
0.80 = k[0.024]* [0.070]* ...(ii)
0.10 = k[0.024]* [0.035]* (i)
Dividing (ii) by (iii), we get

..(ii)

=2=20=y=1

0.80 ( 0.070)Y

010 '0.035) = 2=8 =y=3
Keeping [A] constant, [B] is doubled, rate becomes 8
times.

Dividing eq. (||) by eq. (i), we get

0.10 (0.024)

010 lgo12) =2=1=x=0

Keeping [B] constant, [A] is doubled, rate remains
unaffected. Hence, rate is independent of [A].
rate oc [B]°.

29. (c) : For a first order reaction,

k_2303| g@)

t [R]

2.303 2.303 x 103

(2)

-3
4606x10° log |, I

30. (d) : For 1% order reaction,
2303 a4 2.303I
t= lo = 09
k ga—x k

2.303

=>t= =500s

4.606

100
100-99

_2.303 4.606

log10® = x 2 x10gl0 =

2.303 303

A
31. (d) : For a first order reaction, k = [ I

2.303, 40 ! [A]f
2.303x103="""|og~"

ST
t=L1og22 =2 10g 2 =%  0.3010 = 6025
1073 1073 1073
0.693

32. (b) : For the first order reaction, t, = which is

independent of initial concentration [A]o.

For second order reaction, typ ="
k[Alo

Half-life depends on initial concentration of reactant.

[Al
33.(b) : (t1/2 )zer0 = Z_ko
As the half-life of a zero order reaction is directly
proportional to initial concentration.

If [A]o = doubled then, t1/» =doubled.
34. (a) : For a first order reaction,
k :mlog[flj o 2 2303 20
¢ [A]; 10 = log

t 5
10_2 :M or + =138.6 sec

35. (c) : For a first order reaction, A — Products and
for concentration of the reactant at two different times,
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log A1 [Aly

[Al
log )1 (rate)1

to —11 (rate),
2303  (0.04) -1

k= (2%_61903) log I\%%%I{ 0.0287 sec

typ = X =24.14sec

2. 303
thy—t
2. 303

k=

. (Qrate o [A])

©0.0287sec

36. (d) : Half-life period of a first order reaction is

independent of initial concentration,
0.693

typ = K

37. (a) : As 759 = 2 X 5%, the order of the reaction is
one.
38. (c):Fall of concentration from 1.28 mg L*
to 0.04 mg L *requires 5 half-lives.
Time required =5 % t1, =5x 138=690s
39. (b) : Given, ty> = 1386 s
For a first order reaction,
_0.693 (k=rate constant)
1/2 k

0.693

= 1386= =k=5x10%s'=05x10°s?

40. (a) : For a first order reaction,

k= 2.303 Iogi
2303 fof)x 2.303
k==""log™ x1l0og2.5=0.0153
60 4 60,
Again, = —2'903 0g 100 =& x log 2 = 45.31 min.
1/2 k 50 0.0153
41. (c): For a 1%order reaction,
2.303 a
k=% Ioglo a-x
Att k= 2.303Iog a
1/2 ¢ 10 a
112 a—s

or typ= 230 10g,g 2= In2
k k
42. (d):A_—5B
Rate of reaction =2 x 10°°mol Ls?
— order of reaction is n = |, rate = k [A]" = k[A]
k is the rate constant.

[A]=0.01M

B 2 x107°

0.693
=k=

=2x1073 k="
0.01 to

35

0.693
t1p = = 346.5 ~347s

2><
43. (b) : Rate(1 \ =kC
lkdtU

—2
i.e., 15x%x102=kx0.5 or, k= 1.5 x10

) ) 0.5
For first order reaction,

0.693 0.693 x 0.5

k  15x107?
44, (a):In casel Incasell
A—> B A — B

08 0 0.9 0

02 06 0.225 0.675

1 3 1 3
The time taken for the completion of same fraction of
change is independent of initial concentration.

45. (c) : For the first order reaction, rate constant is

given by, k1— In—
a—Xx
a = initial concentratlon, (a — x) = concentration at t time
Att =ty x=al2
1 a 1
= kl = In = kl =1In2
tip a-al2 Y,
ok = 0.693
t
1/2

Therefore, t1/2 is independent of initial concentration.
46. (b) : According to Arrhenius equation,

Iogklz_: .Eu HTE_Tlﬂ

L %clj
log k =0; 2 =1
1.6 x10° 1.6 x10°

ko =1.6 x 10°s?

47. (b) : A catalyst provides an alternate path tothe
reaction which has lower activation energy.

48. (a) : According to Arrhenius equation,
k = AeEdRT

E —E,
Ink=InA-g% kN> g

Hence, if In k is plotted UT

against 1/T, slope of the line will be —°

49. (a): Iogk2 - ko A1)
ki 2.303R |le T, D
ko = 2ki, T1 =20 + 273 =293 K

or T>=35+273=308K
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R =8.314 Jmolt K-

log2 = a (1 1)
2303<8. 3121003 308 )

0.3010= © (15

19.147  293x 308
E.=34673J mol*=34.7 ki mol*

50. (b): At10°Crise, rate increases by 2.
(100-10)

"100°C ‘k10
Tioec
51. (b, d) : k1 = AeEdRTL f, = Ag EdRT2
In kl: In A—EalRTl (l)
Ink, =In A— EJdRT, (i)
From eq.(i) and (ii), we have
Eq InA+E—
RTZ RTl
k _El1 1)
R\ T
k, E,(11)

R rRln 1)

52. (a) : Rate constant is independent of the initial
concentration of the reactants. It has a constant value at
fixed temperature. According to Arrhenius equation, the
value of rate constant can be increased by increasing the
temperature.
53.(b): k;=1
When, kl = kz: 1016 EﬁZOOO/T = 10156r1000/T
or 106—2000/T = eﬁlOOO/T

Taking natural logarithm of both sides, we get
2000 _ ~1000

In10-="—
T T

|
_29_512times

Ink; —Ink;=InA-

= In

= In

(0L erZOOO/T k2 =101 6r1000/T
’

o 2000 ~1000
2303— _ =
000 L T
or ~2303 ,, p_1000
T 2.303

54. (c): On plotting log k vs 1/T, we get a straight line,
the slope indicates the value of activation energy.

55. (c) : Activation energy is the minimum amount
of energy required to convert reactant into product.
Activation energy for reverse reaction can be less than
or more than E. depending whether the reaction is
exothermic or endothermic.

56. (c) : Accordingtok = Ae E/RT(Arrhenius equation),
the activation energy of a reaction in the presence of
enzyme is different from E. obtained in laboratory.

57. (a) : Enzymes act like catalyst in biochemical
reactions. Presence of an enzyme increases the rate of
reaction by lowering the activation energy of the reactant.
58. (a) kAccorqgng to Arrhenius equation :

|Og |—T2 - Tl

E 2303R| TT |

where E. = activation energy

R =gas constant = 8.314 J K- mol*

k1 and k; are rate constants of the reaction at two different

temperatures T1 and T2 respectively.

59. (b) : Since the enzymes are regarded as biological

catalysts, therefore their action increases the rate of

biological reaction.

60. (d): Collision frequency o no. of reacting molecules
or atoms

Higher the concentration of reactant molecules, higher is

the probability of collision and so the collision frequency.



