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Chapter 18. Chemical Kinetics

Mechanism of a hypothetical reaction

X, +Y, — 2XY, is given below :

@® X, > X+ X (fast)

i) X+7Y, &2 XY + 7 (slow)

@) X + ¥ — XY (fast)

The overall order of the reaction will be

@@ 2 (b) 0

(c) 15 (d) 1 (NEET 2017)

A first order reaction has a specific reaction rate
of 10 “sec . How much time will it take for 20 g
of the reactant to reduce to 5 g?
(a) 138.6 sec (b) 346.5 sec
(¢) 693.0 sec (d) 238.6 sec

(NEET 2017)

The decomposition of phosphine (PH,) on

tungsten at low pressure is a first-order

reaction. It is because the

(a) rate is proportional to the surface coverage

(b) rate 1s inversely proportional to the surface

coverage

(c¢) rate 1s independent of the surface coverage

(d) rate of decomposition is very slow.
(NEET-II 2016)

The rate of first-order reaction is 0.04 mol L' s7!
at 10 seconds and 0.03 mol L' s7! at 20 seconds
after initiation of the reaction. The half-life
period of the reaction is
(a) 44.1s
() 24.1s

(b) 54.1s
d) 34.1s

(NEET-I 2016)

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

(a) Enthalpy
(¢) Entropy

(b) Activation energy
(d) Internal energy
(NEET-I 2016)

The rate constant of the reaction 4 —> B
is 0.6 x 1073 mol L' s7!. If the concentration
of 4 1s 5 M, then concentration of B after
20 minutes is
(@ 3.60M

© 0.72M

(b) 0.36M

) 1.08M (2015

10.

11.

12.

The activation energy of a reaction can be
determined from the slope of which of the
following graphs?

1 T 1
(@ Inkvs. T ® T
() Inkvs. T (d # vs.T

(2015, Cancelled)

When i1nitial concentration of a reactant is
doubled in a reaction, its half-life period is
not affected. The order of the reaction is
(a) second

(b) more than zero but less than first

(c) zero

(d) first. (2015, Cancelled)
What 1s the activation energy for a reaction
if its rate doubles when the temperature is
raised from 20°C to 35°C?

(R=8314 Tmol ' K
(a) 34.7 kI mol™

(¢) 342 kJ mol™!

(b) 15.1 kJ mol™
(d) 269 kJ mol™
(NEET 2013)

For a reaction between A4 and B the order with
respect to 4 1s 2 and the other with respect to
B is 3. The concentrations of both 4 and B are
doubled, the rate will increase by a factor of
(@ 12 (b) 16
(c) 32 (d) 10

(Karnataka NEET 2013)
A reaction 1s 50% complete in 2 hours and 75%
complete in 4 hours. The order of reaction is
@) 1 ®) 2
©) 3 @ 0

(Karnataka NEET 2013)
In a reaction, A + B — product, rate 1s doubled
when the concentration of B is doubled, and
rate increases by a factor of 8 when the
concentration of both the reactants (4 and B)
are doubled, rate law for the reaction can be
written as
(a) rate = k[A][B)?
(¢) rate = k[A][B]

(b) rate = k[A][B]*
(d) rate = k[A)*[B]
(2012)
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13.

14.

16.

17.

18.
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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) 512 times
(¢) 64 times (d) 128 times (2012)

Activation energy (£,) and rate constants (k;
and k) of a chemical reaction at two different
temperatures (7, and 7,) are related by

@ meo_Efl_1
kK R|T T,
b mAeo Bl 1
L R\T, T,
© mieo_ Bl 1
L R(LT
L, E (1 1
d 22 el 2 )
(@ In X, R(T1 7, j (Mains 2012)

. Which one of the following statements for

the order of a reaction is incorrect?

(a) Order can be determined only experimentally.

(b) Order 1s not influenced by stoichiometric

coefficient of the reactants.

(¢) Order of a reaction is sum of power to the

concentration terms of reactants to express

the rate of reaction.

Order of reaction 1s always whole number.
(2011)

The rate of the reaction : 2N,Os — 4NO, + O,
can be written in three ways.

(d

—d[N,0q]

#zk[Nzos]

d[NOZ]zk’[NZOSy dlo,] .,
dt Coodt

The relationship between & and & and between
k and k" are

(@ ¥ =2k kK =
©) K =2k K =

b)) K =2k k' =k2

D K=k . k' =k
(Mains 2011)

The unit of rate constant for a zero order

reaction is

(@) mol L' 7!

(¢) L?> mol? s!

2k

(b) L mol! 7!
d) s}

(Mains 2011)
The half-life of a substance in a certain enzyme-
catalysed reaction i1s 138 s. The time required
for the concentration of the substance to fall
from 1.28 mg L' to 0.04 mg L' is
(a) 414 s ®)552s (¢) 690s (d) 276
(Mains 2011)

19.

20.

21.

22.

23.

For the reaction N,Osg) — 2NOyq) + 1/202(3,) the
value of rate of dlsapll)earance of N,Os 1s given
as 625 x 107 mol L~ The rate of formation
of NO, and O, is given respectlvely as

(@) 6.25 x 107 mol L™'s™! and

6.25 x 10~ mol L's™!
(b) 1.25 x 102 mol L™'s™! and

3.125 % 107 mol L's”!
(¢) 6.25 x 102> mol L™'s™! and

3.125 % 107 mol L's”!
(d) 1.25 x 102 mol L™'s™! and

6.25 x 107 mol L7's! (2010)
During the kinetic study of the reaction,
24+ B — C + D, following results were obtained

Run |[A]/mol L~ |[B]/mol L Initial rate of
formation of
D/mol L~! min™!

L 0.1 0.1 6.0x1072

1L 0.3 0.2 7.2x1072

1. 0.3 04 2.88 x 107!

V. 0.4 0.1 2.40 x 1072

Based on the above data which one of the
following is correct‘7
(a) Rate = k[A]* [B]
(c) Rate = kAJ*[B)?

(b) Rate = k[A][B]
(d) Rate = k[A][B]*
(2010)

The rate of the reaction, 2NO + Cl, % 2NOCl 1s
given by the rate equation rate = K[NOJ*[CLy]. The
value of the rate constant can be increased by
(a) 1ncreasing the temperature

(b) 1increasing the concentration of NO

(¢) 1ncreasing the concentration of the Cl,
(d) doing all of these. (Mains 2010)

For the reaction, N, + 3H, — 2NHj, if
d[NH ]

y =2x10"* mol L''s™ | the value of
t
—d[H

[H,] would be

dt

(@) 4 x 10* mol L’l
(b) 6 x 10 mol L™
(¢) 1 x 107 mol L’
(d) 3% 10* mol L™

s
¢!
¢!
st (2009)
In the reaction,
BIO3(aq) + SBr(aq) + 6H — 3Br2(l) + 3H2O(Z)
The rate of appearance of bromine (Br,) 1s
related to rate of disappearance of bromide
ions as
d[Br,] _ 5 d[Br]

dt 3 dt

@)
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24.

25

26.

27.

d[Br,] _5 d[Br]

®) dt 3 dt
d[Br,] _3 d[Br]
© — 0 s a
d[Br,] __ 3 d[Br]
@ == (2009)

Half-life period of a first order reaction is 1386
seconds. The specific rate constant of the
reaction 1s

(@) 0.5x 107257

(b) 0.5 x 107 7!
(c) 5.0 x 107257

(d) 5.0 x 1072 s\,
(2009)

. For the reaction 4 + B — products, it is observed

that
(1) on doubling the initial concentration of 4
only, the rate of reaction 1s also doubled and
(1) on doubling the initial concentration of
both 4 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
(a) rate = k[A] [B]*>  (b) rate = k[A]* [B)?
(c) rate = k[A] [B] (d) rate = KA]* [B]
(2009)
The bromination of acetone that occurs in
acid solution is represented by this equation.
CH3COCH3(MI) + Br2(aq) —
~ CH,COCH;Brigy) + I (o) + BI ()
These kinetic data were obtained for given
reaction concentrations.
Initial concentrations, M
[CH;COCH;] [Bry] [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 Br,, Ms!
57 %107
57 %107
1210
31x 107"
Based on these data, the rate equation is
(a) Rate = k [CH;COCHs;][Br,][H]?
(b) Rate = k [CH;COCH;][Br,][H']
(¢) Rate =k [CH;COCH;][H']
(d) Rate =k [CH3;COCH;][Br,] (2008)
The rate constants & and &, for two different
reactions are 10'¢ - ¢ 27 and 10" - e’lOOO/T,
respectively. The temperature at which &y = k&, 1s

=

28.

29.

30.

31.

32.

151

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, log 5 = 0.69)

(a) 45 minutes (b) 60 minutes

(¢) 40 minutes (d) 50 minutes.
(2007)

In a first-order reaction 4 — B, if k 1is rate
constant and initial concentration of the
reactant 4 1s 0.5 M, then the half-life is

log2 log2
@ — (b) 05
In2 0.693
© = @ 55 (2007)

The reaction of hydrogen and iodine
monochloride is given as:

Hyg) + 2ICl g — 2HCl gy + Iy
This reaction is of first order with respect to
Hy g and ICl,), following mechanisms were
proposed.
Mechanism A :

Hyg) + 2ICl ) — 2HCl gy + Iy
Mechanism B :
Which of the above mechanism(s) can be
consistent with the given information about
the reaction?
(a) A and B both (b) Neither 4 nor B
(¢c) A4 only (d) B only. (2007)
Consider the reaction: Nyg) + 3Hy ) — 2NHsg
The equality relationship between
_d[NH3] and ——d[Hz] 1s
dt dt

d[NH;] __d[H,]

® dt dt
@ +d[1j;3]=_;d[;z] (2006)

For the reaction, 24 + B — 3C + D, which of the
following does not express the reaction rate?

1000 d[A] d[C]
(@) 2000K ® 2303 @ ar ® ar
2000 d[B] d[D]
(¢) 1000K (d) mK (2008) © & == (2006
Get More Learning Materials Here : & m
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33. 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 B is

(@) 2 (b) -2

(© 1 (d -1 (2005)
For a first order reaction 4 — B the reaction
rate at reactant concentration of 0.01 M 1is
found to be 2.0 x 10~ mol L' s™!. The half-
life period of the reaction is

(@ 30s (b) 220s

(¢) 300 s (d) 347 s (2005)
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
(@) 0.383 min (b) 23.1 min

(¢) 8.73 min (d) 7.53 min (2004)
The temperature dependence of rate constant
(k) of a chemical reaction is written in terms
of Arrhenius equation, k=A4-¢ * YRT Activation
energy (E*) of the reaction can be calculated
by plotting

34.

35.

36.

1
(@ kvsT (by ks ToeT
1 1
(¢) logk vs T (d) logk vs foaT
(2003)

37. If the rate of the reaction is equal to the rate
constant, the order of the reaction is
(@ 0 (b 1
() 2 @ 3 (2003)

38. The reaction 4 — B follows first order kinetics.
The time taken for 0.8 mole of 4 to produce
0.6 mole of B is 1 hour. What is the time taken
for conversion of 0.9 mole of 4 to produce
0.675 mole of B ?

(@) 1 hour (b) 0.5 hour

(¢) 0.25 hour (d) 2 hours (2003)

The activation energy for a simple chemical

reaction 4 ——= B1is E,in forward direction.

The activation energy for reverse reaction

(a) 1s negative of F,

(b) 1s always less than E,

(¢) can be less than or more than E,

(d) 1s always double of £, (2003)

24 — B+ C Tt would be a zero order reaction when

(a) the rate of reaction is proportional to
square of concentration of A4

(b) the rate of reaction remains same at any

(©

39.

40.

concentration of 4
the rate remains unchanged at any
concentration of B and C

41.

42.

43.

44.

46.

(d) the rate of reaction doubles if concentration

of B is increased to double. (2002)
34 — 2B, rate of reaction +Lji[;B] is equal to
_3diAl _2diA]
@ =37 ® =37
_1d[A] d[A]

When a bio-chemical reaction is carried out
in laboratory, outside the human body in
absence of enzyme, then rate of reaction
obtained is 10°° times, the activation energy
of reaction in the presence of enzyme is
(a) 6/RT

(b) P is required

(c) different from £, obtained in laboratory
(d) can’t say anything. (2001)
For the reaction; 2N,Os — 4NO, + O, rate and rate
constant are 1.02 x 10~ and 3.4 x 107 sec™!
respectively, then concentration of N,Os at
that time will be
(@) 1.732

(¢) 1.02x 10

(®) 3
(d) 3.4 x10°
(2001)

How enzymes increases the rate of reactions

(a) by lowering activation energy

(b) by increasing activation energy

(¢) by changing equilibrium constant

(d) by forming enzyme substrate complex.
(2000)

. For the reaction H" +BrO3 + 3Br~ — 5Br, + H,0

which of the following relation correctly
represents the consumption and formation of
products.

d[Br'] __3dIBr]

@ dt 5 dt
@ d[ljtrf]:%d[g;z] (2000

For a first-order reaction, the half-life period

is independent of

(a) first power of final concentration

(b) cube root of initial concentration

(¢) 1nitial concentration

(d) square root of final concentration
(1999)
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47.

48.

49.

Activation energy of a chemical reaction can

be determined by

(a) evaluating rate constants at two different
temperatures

(b) evaluating velocities of reaction at two
different temperatures

(¢) evaluating rate constant at standard
temperature

(d) changing concentration of reactants.

(1998)

The experimental data for the reaction,
24 + B, — 24B is

Experiment  [A4] [B,] Rate (mole sh
1 050 050 1.6x 1074
2 050 100 3.2x 107
3 100 1.00 32x107*

The rate equation for the above data is

(a) Rate =k [A]’[B]* (b) Rate = k [4]*[B]

(¢) Rate =k [B,] (d) Rate = k [B,]?
(1997)

For the reaction Hyg) + Ipy) === 2 Hl(y,

the rate of reaction i1s expressed as

A[H,]_1A[L]_ A[HI]

50.

51.

52.

153

o AL]_Al]_af)
At At 2A't

(d) none of these.

The given reaction

2 FeCl; + SnCl, — 2 FeCl, + SnCl,

1s an example of

(a) third order reaction

(b) first order reaction

(¢) second order reaction

(d) none of these. (1996)

The data for the reaction 4 + B — C, 1s

(1997)

Exp. [A4]o [Blg [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[4][B]  (b) Rate = k[4]*[B]?
(¢) Rate = k[B]® (d) Rate = K[B]".
(1994)
By the action of enzymes, the rate of
biochemical reaction
(a) does not change

(a) Al 2 Al Az (b) increases
(¢) decreases
®) AA[I;]z_AgH;]z ;AthI] () either (a) or (c). (1994)
Answer Key
. © 2. (@ 3. (@@ 4. () 5 ® 6. (© 7. (@ 8 (@ 9. (@ 10. (o)
11. (a) 12. (d) 13. (b) 14. (b,H15. (d) 16. (b) 17. (a) 18. (¢) 19. (b) 20. (d)
21. (@ 22. (d) 23. (d) 24. (b) 25. (a) 26. (¢) 27. (b) 28. (a) 29. (¢) 30. (d
31. (¢) 32. (b) 33. (b) 34. (d) 35. (b) 36. (¢) 37. (@) 38. (a) 39. (c) 40. (b)
41. (b) 42. (¢) 43. (b) 44. (a) 45. (a) 46. (c) 47. (a) 48. (¢c) 49. (b) 50. (2
51. (¢) 52. (b)
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TR EXPLANATIONS U

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

X, =X+X (fast)

X+Y, > XY+Y (slow)
Slow step is the rate determining step.

Rate = k[X][Y,] )

- [xP?
Equilibrium constant for fast step, K = X_]

2

[ =y KX

By substituting [X] in equation (1), we get

. 12
Rate = k./K[XZ] (Y, =KX (XS]
1
Order of reaction= = +1=

2

: For a first order reaction,

2303, A

og———
t o C[4A]
2. 2
22303, 20
5
., 2303x0.6020

t

=15

o | w

2. (a)

k=

10
t=138.6 sec

3. (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.

4. (c): For a first order reaction, 4 — Products and
for concentration of the reactant at two different times,

Concentration of B=Fk x ¢
=06x10°x20x60=0.72M

7. (a) : According to Arrhenius equation,

e = AeFalRT
-E
E, In k Slope =4
Ink InA ﬁ R
Hence, if In £ 1s plotted
T
against 1/7, slope of the line will be %

8. (d) : Half-life period of a first order reaction is
independent of initial concentration,

0.693

.

9. (a): logk—2=i(i—L)

k, 2303R|\T, T,
ky =2k, Ty =20+273 =293 K
or 7, =35+273 =308 K
R=28314 I mol ! K!

h/2

E 1 1
log2=——*—— ————
2.303><8.314(293 308)
E, y 15

19.147 293x308
E,=34673 J mol™! or 34.7 k] mol~!
10. (c) : Rate, = k[4]? [B]?

Rate, = k[24]*[2B]?

Rate, = 32k[A]*[B]
- Rate, = 32(Rate,)
11. (a) : As 1750, = 2 X 5004, the order of the reaction
1s one, A 1s a first order reaction.

0.3010 =

2303 [A], 12. (d):[4] [B] Rate A
k log— x y R (@)
t, t "[AhL x 2y 2R .. (iD)
P 2303 1 (rate), 2x 2y 8R .. (1)
ff 0 (rate) (- rate «<[A]) Let the rate law ; rate = k[A4]* [B]®
2 1 2 . .
From data given, (x)(»)” = R . (1)
b2 a0g 2] p07ec ! =R -~
(20 10) 003 Dividing eqn. (v) by (iv),
2y)" 2R
fy, 980693 o e G- _2R o 2 =2
ko 00287sec ! (»" R
) Thus b =1
5. (b) : A catalyst provides an alternate path to | (0 qata of (iif) experiment
the reaction which has lower activation energy. 2x)%2y) = 8R | (VD)
6. (c) : Reaction is of zero order as the unit of rate | From eqn. (v) and (vi),
constant is mol L' s7.
Get More Learning Materials Here : & m @) www.studentbro.in
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(2x)* _8R
(" 2R
Thus a = 2. By replacing the values of @ and b in
rate law; rate = k[A]* [B]
13. (b) : At 10°C rise, rate increases by 2.

or (2)*=4

100-10
fowee _ 5 10

)=29 =512 times

e
14. (b, d) : ky = Ae £dRT1 |, = 4o £dRT>
Ink = In A — E/RT, Q)
Inky=1In A — E/RT, i)

From eq.(1) and (i1), we have

Ink, —Ink, =InA— E, -InA+ E,
RT, RT,

k, E,(1 1
> h—=="4 ———
kK R\T, T,

15. (d) : Order of a reaction is not always whole
number. It can be zero, or fractional also.

16. (b) : 2N,05 — 4NO, + O,

_1dIN,Os] _, 1dINO,] _  d[O]
2 dr 4 dr dt
k A £

1 1 1

L

> 7 Lk =2k K >
17. (a) : The units are mol L1 s71.

18. (¢) : Fall of concentration from 1.28 mg L! to
0.04 mg L' requires 5 half-lives.

Time required = 5 x 17, =5 x 138 =690 s
For the given reaction the rate law may be written
as :

-d[N,0;] _1d[NO,] 2d[O,]
dt 2 dt dt

given that % =6.25x107 mol L''s™

_ d[NO,]
Toar
-3
and d[O,] _ 6.25x10
dt 2
20. (d) : Let the rate of reaction be given by :
rate = k[A]9B]’.
Now consider II and IIT where [A4] 1s constant.
72x107 _[0.3]1[0.2)
2.88x107"  [0.3]°[0.4]

=2%6.25x107 =1.25%x1072 mol L™'s™

=3.125x10" molL's™

Get More Learning Materials Here : &
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1_(1y
4 2
b=2
Now consider I and IV

6.0x107 _[0.11°[0.1]

24x107  [0.4]°70.17

1_ (1)

4 |4

a=1 .. Rate = kA][B]?

21. (a) : Rate constant is independent of the initial
concentration of the reactants. It has a constant value
at fixed temperature. Hence the value of rate constant
can be increased by increasing the temperature.

22. (d) : For reaction, N, + 3H, — 2NH;
Ld[NH;] _ 1d[H,] _ d[N,]

Rate =
2 dt 3 dt dt
Given, %: 2x10™ mol L™ s7!
t
. _dlH,]_3dINHGl_3 5 g4
dt 2 dt 2
_d[H,]

=3%x10"* mol L' s7*
dr

23. (d) : For the given reaction,
BrO;(,lq) + 5Br’(,lq) + 6HJr — 3Br2(1) + 3H20([)
Rate of reaction in terms of Br, and Br~ 1s,

1 d[Br,] 1d[Br7]
rate = = -
3 dt 5 dt
d[Br,] __ 3d[Br]
dt 5 dt

24. (b) : Given, t7, = 1386 s
For a first order reaction,

v = 0.693 (k = rate constant)
= 1386= —0'293
= k=5 x 1074 871 =0.5 x 1073 S71
25. (a) : R = K[A]"[B]" Y
2R = k[2A]"[B]" - (1)
8R = k[2A]"[2B]" .. (111)

from (1), (1) and (1)), m=1, n=2

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

26. (c) : From the first two experiments, it 1s clear
that when concentration of Br, is doubled, the initial
rate of disappearance of Br, remains unaltered. So,
order of reaction with respect to Br, is zero. The

probable rate law for the reaction will be :
k[CH;COCH3;][H"]

@ www.studentbro.in
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27. (b) . kl — 1016 e—ZOOO/T k2 — lolSe—lOOO/T
The temperature at which & = &, will be
1016420007 — 1()15,-1000/T

R 672000/7‘ B 1015
e*lOOO/T 1016
—-1000 —-1000
= eT =100 = log,e T =log,10™

—-1000
= 2.303log,e T =2.303xlog, 107"

= 00 ogge=-1 n T=220
T 2.303

28. (a) : For a first order reaction,
2.303 a
log
t a—x
2303, 100 2.303
——log——=
60 40
Again, 1, = 2.303 o 100 _ 2.303
PR TTT%S0 T 00153
=45.31 min.

29. (¢) : For a 1% order kinetics,

k=

or, k= xlog 2.5=0.0153

xlog 2

k:

2.303 a

At b, k=

or, hjp=——

30. (d) : The slow step is the rate determining step
and it involves 1 molecule of Hy,) and 1 molecule
of ICly,). Hence the rate will be,

7= k{Hyg)] [1C1 )
i.e. the reaction is 1* order with respect to Hyg
and ICl,

31. (C) : NQ(g) + 3H2(g) —> 2NH3(g)
~d[N,] __d[H,] _ d[NH,]

Rate =
di 3dr 2d
. d[NH;] 2 d[H,]
enee 3 dr

32. (b):24+B—>3C+D
—d[A] _ _d[B] _d[C]_d[D]
2t At 3dt i
Negative sign shows the decrease in concentration.
33. (b) : Rate of reaction = k [4g]* [B,]?
o — order of reaction w.r.t. 4

B — order of reaction wr.t. B
[B] = [2B]

rate =

Get More Learning Materials Here : &

A _kAlslP o, (1Y
no (A28 P

34. d): 4 — > B

rate of reaction = 2 x 107> mol L' s

= order of reaction 1s n = 1, rate = k [A]"
k — rate or velocity constant

-1

[A]=0.01 M
_2x107° _ 5 ;= 0.693

= k=gor 2710 T,

fon = 0.693

1/2 %10 346.5s or, t;, = 347s

dx)
: = |=kC
35. (b) : Rate (dt
-2

ie.,1.5x 102=kx05 or, k= 156<150
For first order reaction, ’

Ly = 0293 =0.693x05 _ 23.1 min

1.5x107°

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

37. (a) : A — products

S _@— 1 —@: 0:
If dt_k’lt means —~ k[A] =k

Hence order of reaction must be zero.

38. (a) : In case | In case II
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 1s independent of initial concentration.
39. (¢) : Activation energy is the minimum amount
of energy required to convert reactant into product.
It 1s affected by the presence of catalyst.
40. (b): 24> B+C
The rate equation of this equation may be expressed
as r =k [A]°. [Order =0]. r=*k
The rate is independent of concentration.
41. (b): 34— 2B
. _ 1d[B] _ _1d[A]
Rate of the reaction > dr -3 dr
diBl_ _2dIAl
dt 3 dt
42. (¢) : For a given chemical reaction,
k = Ae EaRT (Arrhenius equation)
43. (b) : 2N,05 — 4NO, + O,
This is a first order reaction.
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rate = k [N,Os]

L.02x107 _ 4

3.4x107°

44. (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.

[N,Os] = rate/k =

_ 1dBr]_ 1dBrn]
45. (a): I g - + ST rate of reaction
d[Br ] _ 3d[Bn]
a5 ar
46. (c) : For the first order reaction, rate constant
is given by k= %lna ilx

a = 1nitial concentration, x = concentration at f time
At t= [1/2, x=al2

_ 1, a L
= kl_tl/zlna—a/Z = kl—tl/21n2
- k1=0;693

172

47. (a) : According to Arrhenius equation:

k __E, |L-T
lng_1_2.303R[ o }
where E, = activation energy

R = gas constant = 8.314 J K-! mole™!
Iy and k, are rate constants of the reaction at two
different temperatures 77 and 7T, respectively.

Therefore, #,, 1s independent of initial concentration.
48. (c¢) : For the reaction 24 + B, = 2A4B,

Rate < [A]*[B,]”. On substituting the given data, we
get

157

Now, divide equation (i1) by equation (1) we get,

2= L1909 y 2= =1
“loso] T YT

Thus rate equation is : Rate = k[4]° [B,]! = k[B,].
49. (b) : For H2(g) + IZ(g)= 2HI(g), the rate of
reaction 1s

_AH,]__AlL]_ 1A[HI]

At At 2 At

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

50. (a) : For a general reaction x4 + yB + zC —
product, the order of reaction is x + ) + z. Since
three molecules undergo change in concentration,
therefore 1t 1s a third order reaction.

51. (¢): A+B—>C

Let rate = k(4A)* (BY

where order of reaction is (x + ).

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

0.10=£[0.012]°[0.035]” 6
0.80 = £ [0.024][0.070]” (i)
0.10 =/ [0.024]°[0.035]” (i)

Dividing (i1) by (1), we get

0.80 _ (0.070)y
0.1010.035
= 2=8 = y=3.
Keeping [A] constant, [B] is doubled, rate becomes
8 times.
Dividing eq. (i11) by eq. (1), we get
0.10 _ (0.024)x
0.10 10.012
= 2=1 x=0.

From experiment 1, 1.6 x 100 [0.50F [0.50F  ...(i) Kee;‘)}ng [B] constant, [A] is doubled, rat? remains
From experiment 2, 3.2 X 10~4ec [0.50F [1LOOP ...(ii) unattected}. Hence rate 1s independent of [A].
From experiment 3, 3.2 X 10ec [LOOF [LOOP .Gii) | Tate = [B]"
On dividing equation (ii1) by (i1), we get , 52. (b) : Since the enzymes are regarded as biological
100 T catalysts,' thereforg their action increases the rate

1= [m} o, 1=20r2=20rx=0 of biological reaction.

———

—
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