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CHEMICAL KINETICS

lllustration

1. The decompoistion of N,O; in CCI, solution at 318K has been studied
by monitoring the concentration of N,O: in the solution. Initially, the
concentration of N,Og is 2.33M and after 184 min , it is reduced to 2.08M.
The reaction takes place according to the equation:

2N,0< — 4NO, + O,

Calculate the average rate of this reaction in terms of hours, minutes, and

seconds. What is the rate of Production of NO, during this periof?

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_B5m8Wv3ELwn9

2. Express the rate of the following reactions:
(a) PCls — PCly + CI,
(b) 2NO, - 2NO + O,

in terms of the concentrations of reactants and Products.

o Watch Video Solution

3. For each of the following reactions, express the given rate of change of

concentration of the reactants or Products in that reaction:

afr] e

=2 ——

aH,0,+2H® +31° — I3 +2H,0,

dt oo dt
-d[mnoy |
(b) 16H® +2Mn2 +101° - 2Mn?* +8H,0 + 5I,, —————— = ?
4 2 2 dt
-d[ NH, |
(¢)4NH, + 50, ~ 4NO, + 6H,0, ———— = ?

o Watch Video Solution



https://dl.doubtnut.com/l/_FuF1gshfX7DO
https://dl.doubtnut.com/l/_otJyrz2oqPDl

4. Ammonia and oxygen react at high temperature as:

4NH(g) + 50,(g) ~ 4NO(g) + 6H,0(g)

In an experiment, the rate of formation of NO is 3.6 x 10~3Ms 1. Calculate
(a) the rate of disappearance of ammonia and (b) the rate of formation of

water.

o Watch Video Solution

5. The following reaction was carried out in water :
e e
Cl, +2I° - I, +2CI
The initial concentration of I® was 0.25molL "' and the concentration
after 10 min was 0.23molL"!. Calculate the rate of disappearance of I°

and rate of appearance of I,.

o Watch Video Solution

6. For a reaction R — P, the concentration of a reactant changes from

0.03 M to 0.02M in 25 minutes. Calculate the average rate of the reaction


https://dl.doubtnut.com/l/_f1UNc5vxuCzr
https://dl.doubtnut.com/l/_9iKeCs6EbWio
https://dl.doubtnut.com/l/_z3Q17EjLR8LZ

using the units of seconds.

o Watch Video Solution

7. In the following reaction, how is the rate of appearance of the
underlined Product related to the rate of disappearance of the
underlined reactant ?

BrO; (aq) + 5Br®(aq) + 6H ® (aq) —~ 3Bry(I) + 3H,0(])

dBrl 5 'd[Bre ]

dt 3 dt

o] o]
B. e dt

] o]
“Ta& T a

d[Br, ] 3'd[Bre]
. a5 dt
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_z3Q17EjLR8LZ
https://dl.doubtnut.com/l/_D3eYe39E7K2L

8. For the reaction

H5(g) + I5(9) - 2HI(g), the rate of disappearance of HI will be

1.0 x 10-*molL ~'s~1. The rate of appearance of HI will be
A.1.0 x 10 *molL 151
B.2.0 x 10 *molL 15!
C.0.50 x 10 *molL " 1s-1

D. 4.0 x 10 *molL " 1s-1

Answer: B

o Watch Video Solution

9.The rate of reaction is expressed as :

1+d 1—dD 1+dA dB
Zdt[C]_3dt[ ]_4dt[ 1= _dt[]

The reaction is:

11 1
A.—A+=(C) - B+ -D
477 2 3


https://dl.doubtnut.com/l/_L0oVdv0Athjh
https://dl.doubtnut.com/l/_RurdTl64Xtp7

B.4A+2C - B+3D

C.B+3D - 4A+2C

d) B 1D 1A 1C
D. +-D > —“A+ =
(@ 3 4 2

Answer: C

° Watch Video Solution

10. The term -dx/dt in the rate expresison refers to the

A. Concentration of the reactants

B. Increase in concentration of the reactants

C. Instantaneous rate of reaction

D. (d) Average rate of reaction

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_RurdTl64Xtp7
https://dl.doubtnut.com/l/_RSOIj29Ui2Up
https://dl.doubtnut.com/l/_bGYrEVS7phAj

M. In a catalyst experiment involving the Haber process
N, + 3H, - 2NHj, the rate of reaction was measured as

A[NH, |

Rate = ——— =2.0x 10 *molL 15!
At

What is the rate of reaction expressed in terms of (a) N, (b) H, ?

o Watch Video Solution

12. The approach to the following equilibrium was observed kinetically
form both directions:

[Pecty [* + 1,0 & [Pe(H,0)cly]° + cI®

At 25°C it was found that at 0.3 inoic strength

A|PtCl, %
Q = (3.9 x 10'5s‘1)[Ptc14]2‘

At
i (2.1 x 10'3Lmol'1s'1)[Pt(HzO)CIS] °[cig]
What is the value of k for the complexation of the fourth CI® by Pt(I) at

0.3 ionic strenght.

o Watch Video Solution



https://dl.doubtnut.com/l/_bGYrEVS7phAj
https://dl.doubtnut.com/l/_cCzI9D4okhYW

13. Which of the following expression can be used to describe the
instantaneous rate of the reaction ?

2A+B ~ A,B

1 -d[A]
"2 dr
~d[A]
dr

d[A,B]

1
2 dt
1-d[A] d[B]

D'2 dt = dt

Answer: A

o Watch Video Solution

14. Which of the following will react at the highest rate ?

A. Imol of A and 1molB in a 1 - L vessel

B. 2mol of A and 2molB in a 2 - L vessel



https://dl.doubtnut.com/l/_SOUKZazf5jWy
https://dl.doubtnut.com/l/_39dBFjw5OqVf

C.3mol of A and 3molB in a 3 - L vessel

D. All would react at the same rate

Answer: D

° Watch Video Solution

15. The reaction between CrZOi' and HNO, in an acidic medium is
Crzog' +5H® +3HNO, — 2Cr3* + 3NO3e +4H,0.
The rate of disappearance of CrzOg' is found to be 2.4 x 10 *molL " 's~1
during measured time interval. What will be the rate of disappearance of
HNO, during the same time interval?

A.24x107%

B.7.2x107%

C.48x10°%

D.0.8 x 1074

Answer: B


https://dl.doubtnut.com/l/_39dBFjw5OqVf
https://dl.doubtnut.com/l/_rxMabXBgMTuR

o Watch Video Solution

16. The complexation of Fe2™ with the chelating agent dipyridyl has been
studied Kinetically in both the forward and reverse direction, For the
complexation reaction Fe?* +3 dipy - [Fe(dipy)3]2+, the rate of
formation of the complex at 25 ° C is given by

Rate = (1.45 X 1013L3mol'3s'1) [F82+ ][diPJ’]3 and for the reverse of the
above eqaution, the rate of disappearance of the complex is

(1.22 x 10'45‘1)[Fe(dipy)g]2+

What is K, the stability constant for the complex ?

o Watch Video Solution

17. For the reaction at 273K

NO(g) + O3(g) ~ NOy(g) + Oy(9)

It is observed that the pressure of NO(g) falls form 700mmHg to
500mmHg in 250s. Calculate the average rate of reaction in (a) atms™1, (b)

molL 151,


https://dl.doubtnut.com/l/_rxMabXBgMTuR
https://dl.doubtnut.com/l/_ix6UppJ4r8XQ
https://dl.doubtnut.com/l/_0iPB4Ej2itcA

o Watch Video Solution

18. The hydrogenation of vegetable ghee at 25 ° C reduces the pressure of
H, form 2atm to 1.2atm in 50 min . Calculate the rate of reaction in terms
of change of

(a) Pressure per minute

(b) Molarity per second

o Watch Video Solution

19. For gaseous reactions, the rate is expressed in terms of dP/dt instead
of dc/dt or dn/dt (where c is the concentration and n the number of mol).

What is the relation among these expresisons ?

o Watch Video Solution

20. In the reaction, 2H,0, - 2H,0 + O, The rate of decompoistion of

H,0, is 0.68kghr 1. What is the rate of formation of O, and H,O in


https://dl.doubtnut.com/l/_0iPB4Ej2itcA
https://dl.doubtnut.com/l/_lf2a6ZXEkxcP
https://dl.doubtnut.com/l/_5b3fTMYPbBAj
https://dl.doubtnut.com/l/_qhR32q390LcI

kghr-1?

° Watch Video Solution

21. Calculate the overall order of a reaction which has the rate expresison.

1 3

3
(a) Rate = k[A]2[B]z, (b) Rate = k[A]Z[B] "}

° Watch Video Solution

22. From the rate laws for the reactions given below, determine order
with order to each species and the overall order:

(a) 2HCrO; +61° +14H® - 2Cr3* + 31, + 8H,0

Rate = k[HCrO4e ][Ie ]2[H® ]2

(b) H,0, +21° +2H® — I, +2H,0

Rate = k[H,0,][1°]

° Watch Video Solution



https://dl.doubtnut.com/l/_qhR32q390LcI
https://dl.doubtnut.com/l/_c8wZ67eMvemq
https://dl.doubtnut.com/l/_ssNjEX1KgXwf

23. The rate constant for the reaction, 2N,O5 - 4NO, + O, is
3.0x 10 °s"L If the rate is 2.40 x 10 °molL"1s"1, then the initial
concentration of N,O¢ (in molL 1) is

Al4

B.1.2

C.0.04

D.0.8

Answer: D

o Watch Video Solution

24. The decompoistion of ammonia on platinum surface follows the
change
2NH, — N, + 3H,

-d[NH, |

(a) What does T denote?


https://dl.doubtnut.com/l/_JKIxq3miO69Q
https://dl.doubtnut.com/l/_U7AGS8DCq1v9

dm| dlm]

?
(b) What does 0 and 0 denote?

( ¢ If the decompoistion is zero order then what are the rates of
Production of N, and H, if k = 2.5 x 10 Ms™1?

d[NH;| k[N
If the rates obeys - A , what will be the order for
1 +k, [NH, |

decompoistion of NH,, if (i) [NH3] is every less and (ii) [NH3] is very

high? (k; and k, are constants)

° Watch Video Solution

25.The rate constant for the reaction:
e
CO, + OH - HCOj3
in the aqueous solution is 4 x 10 3Lmol 's~!. Calculate the number of

e
mole of CO, and OH are 107% and 10" 'molL"'. Also predict the mole of

HCO3e formed per second.

o Watch Video Solution



https://dl.doubtnut.com/l/_U7AGS8DCq1v9
https://dl.doubtnut.com/l/_BPfMBHFfGuxY

26. For a reaction 3A — Products, it is found that the rate of reaction
doubles. If the concentration of A is increased four times, calculated the

order of reaction.

o Watch Video Solution

27. The rate of a reaction starting with initial concentration of 2 x 103
and 1x10°3M are equal to 240x10°% and 0.60 x 10 "*Ms1,
respectively. Calculate the order or reaction wrt. reactant and also the

rate constant.

o Watch Video Solution

28. The reaction 2A+ B+ C — D+ 2E is found to be first order in A,
second order in B and zero order in C.

(a) Write the rate expresison.

(b) What is the effect on rate on increaisng the concentration of A, B, and

C two times ?


https://dl.doubtnut.com/l/_2FrQ3vuqNzae
https://dl.doubtnut.com/l/_frINRJ5rDtun
https://dl.doubtnut.com/l/_HrVc4NPUa54z

° Watch Video Solution

29.For 2A + B + C(excess) — Products, calculate:

(a) Rate expresison, uisng rate law.

(b) Units of rate and rate constant.

(c ) Effect on rate, if the concentration of A is doubled and that of B is

tripled.

° Watch Video Solution

30. The rate of reaction: 2NO(g) + Cl,(g) —» 2NOCI(g), becomes doubled
when the concentration of CI, is doubled. However, when the
concentration of both the reactants are doubled, the rate becomes eight
times. What is the order w.rt. NO and wir.t. chlorine ? What is the total

order?

° Watch Video Solution



https://dl.doubtnut.com/l/_HrVc4NPUa54z
https://dl.doubtnut.com/l/_eJRlafnXSYoL
https://dl.doubtnut.com/l/_zQpk96LwPNJm
https://dl.doubtnut.com/l/_HyfLpIL1i45C

31. Show by uisng rate laws how much the rate of reaction
2NO(g) + O5(g9) — 2NO(g) will change if the volume of the reaction vessel

is diminished to 1/3 of its initial volume.

o Watch Video Solution

32. What would be the effect on the rate of reaction due to the four-fold
increase in a reactant concentration, if the order of reaction were the
following:

(a) Zero order, (b) First order

(c) 1/2 order, (d) Fourth order

o Watch Video Solution

33. The experiment rate law for the reaction
SZOE'(aq) +2I1%(aq) - 2SO§’(aq) +1,(aq) is k[SzOg' ][Ie ] How would

the rate change if


https://dl.doubtnut.com/l/_HyfLpIL1i45C
https://dl.doubtnut.com/l/_WzNDUIrKK9Bj
https://dl.doubtnut.com/l/_JEGDXk2Nwloz

(a) Concentration of SzOé' is halved.

(b) Concentration of SZOEZ;' and I® are halved.

o Watch Video Solution

34. For the reaction A+ B — C + D, doubling the concentration of both
the reactants increases the reaction rate by 8 times and doubling the
initial concentration of only B ismply doubles the reaction rate. What is

the rate law for the reaction ?

o Watch Video Solution

35. For the non-equilibrium process, A+ B — Product, the rate is first-
order w.rt. A and second order w.r.t. B. If 1.0mol each of A and B were
inrofuced into 1.0L vessel and the initial rate was 1.0 x 10 ?molL "1s1,

calculate the rate when half the reactants have been turned into

Products.

o Watch Video Solution



https://dl.doubtnut.com/l/_JEGDXk2Nwloz
https://dl.doubtnut.com/l/_0VTaYDhB5AEA
https://dl.doubtnut.com/l/_MfDraZa50fMK

36. The rate constant in numerically the same for the theee reaction of
first, second, and third order. Which reaction should be the fastest and it

this true for all ranges of concentrations?

° Watch Video Solution

37. The rate law for the following reactions:
Ester + H® - Acid + Alcohol, is

dx/dt = k(ester) [H ;0 ® ]0

What would be the effect on the rate if

(a) concentration of ester is doubled.

(b) concentration of H® ion is doubled.

o Watch Video Solution

38. Mechanism of the reaction is:
kl
A2 o 2A


https://dl.doubtnut.com/l/_MfDraZa50fMK
https://dl.doubtnut.com/l/_egOxA22Jwk40
https://dl.doubtnut.com/l/_jo6w8bMH6WXr
https://dl.doubtnut.com/l/_ZmHLDC3pjNEJ

ka
A+B - C

k
A,+C ~ D+A

- [4] g aa ao
What is (a) 0 , (b) 0 ,(C)T,(d)T’)

° Watch Video Solution

39. Mechanism of the reaction is:
kl k2
A - B,2A - C+D

-d[A]

What is ?

° Watch Video Solution

40. Mechanism of the reaction is:

-d[A]
dt

What is ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZmHLDC3pjNEJ
https://dl.doubtnut.com/l/_lHjEOJKZE56Q
https://dl.doubtnut.com/l/_QgIIXhtOZZMk

41. Mechanism of the reaction is:

k2
A & kB .(i)
k3
B+ A e C..i)
2A - C .{iii)
- -d[A] : d[B] d[C]
What is (a) 0t , (b) 0t , (c ar

° Watch Video Solution

42. Mechanism of the reaction is:
k2
A, @ 2A
k2
A+B - C

k
A,+C ~ D+A

odA] g g
What is (a) 1 , (b) It ,(C)T,

d[D]
—_— 7
dt

° Watch Video Solution



https://dl.doubtnut.com/l/_Ze2N8n3oIPVz
https://dl.doubtnut.com/l/_caNC44KAWpPL

-d[N,05]
If T = kl[NZOS]
d[No, |

e ky [N2OS]
dlo,

T = k3[N205]

What is the relation between kl, k2, and k3?

o Watch Video Solution

kl
44.250, + 0, & k250,

What are the expresison for the rate law of the forward and backward

reactions?

o Watch Video Solution



https://dl.doubtnut.com/l/_EjvepdIPnJHh
https://dl.doubtnut.com/l/_wpwuHkyyadOi

45, Mechanism of the reaction is:

Ane—"K A k5

4

] da] da] -
0t , (b) 0 ,(c) 0 ,(d) “diA] for same time?

What is (a)

o Watch Video Solution

46. The rate law for the decompoistion of gaseous N,O.,
1
N,05(g) — 2NO,(g) + EOz(g) is observed to be:

-d[N,05]
r= T = k[NzOS]

A reaction machanism which has been suggested to be conisstent with

this rate law is

Keq

N,04(g) © NO,(g) + NO4(g)(fast equilibrium)


https://dl.doubtnut.com/l/_rXePKxAysayA
https://dl.doubtnut.com/l/_bAVU5cl8A7pp

kl
NO,(g) + NO3(g) = NO,(g) + NO(g) + Oy(g) (slow)
k2
NO(g) + NO5(g) — 2NO,(g) (fast)

o Watch Video Solution

47.The termolecular reaction
2NO(g) + H5(g) — 2NOH(g) is found to be third order obeying the rate
law r = k[NO]Z[Hz]. Show that it is conisstent with either of the

following mechanisms:

Keq

(a) 2NO(g) ¢ N,O,(g)(fast equilibrium)
k!
N,0,(9) + Hy(g) ~ 2NOH(g) (slow)

k'eq

(b) 2NO(g) + H,(g) © NOH,(g)(fast equilibrium)
K
NOH,(g) + NO(g) —» 2NOH(g) (slow)

° Watch Video Solution



https://dl.doubtnut.com/l/_bAVU5cl8A7pp
https://dl.doubtnut.com/l/_ijfnDRi0Tffv

48. For and elementary reaction
kl
2A & k,B, the rate of disappearance of A iss equal to

2k,
(a) —[A]?

k2
(b) -2k,[A]* + 2k,[B]
( ) 2k,[A]° - 2k,[B]

(d) (2k1 - kz)[A]

o Watch Video Solution

49. Conisder the following reactions:
kl
LA+B ek ,C
kZ
I.c+B - D

Then k,[A][B] - k_4[C] - k,[C][B] is equal to

-d[A]
A 0t
-d[B]

dt


https://dl.doubtnut.com/l/_MZ8Pe8oXfYFq
https://dl.doubtnut.com/l/_LAzDxP8tkZQC

(D]

Answer: ¢

o Watch Video Solution

50. The rate expresison of some reactions are given below. Propose a
probable mechanism of each of the following reactions:
(2) 2N,05 — 4NO, + 0,, Rate = k| N,0;]

(b) 2NO, + F, — 2NO,F, Rate = k[NO, |[F, ]

° Watch Video Solution

51.In the following reaction:
K
2NO(g) + O5(g9) — 2NO,(9)
What is the predicted rate law, if the mechanism is
Keq
NO + 0,(g) ¢ NO;(fast) (fast)
kl
NO, +NO - NO, + NO, (slow)


https://dl.doubtnut.com/l/_LAzDxP8tkZQC
https://dl.doubtnut.com/l/_H6cOI89rSlGj
https://dl.doubtnut.com/l/_yoWI69t4dbY8

° Watch Video Solution

52. A reaction is found to proceed in two steps as A+ B — E (slow),
A+E - C+ D (fast). Write the law expresison and overall balanced

equation.

° Watch Video Solution

53. A chemical reaction proceeds as follows:

A+ C - D+ F (Slow)

F+ B - G (Fast)

G+ C - E (Fast)

Suggest rate law, overall under,units for rate constant, and overall

reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_yoWI69t4dbY8
https://dl.doubtnut.com/l/_LkMaG3nrbDmz
https://dl.doubtnut.com/l/_eg7V31fcfKnY

54. For the chemical reaction:
5Br® + BrO; +6H® - 3Br, + 3H,0
Rate = k[Bre ][BrOéa ][H(’a ]

What is the molecularity and order of reaction with respect to [Bre ] ?

o Watch Video Solution

55. For the chemical reaction
1° +0cCI® - cI® +or°
kloci®][re]
o
OH

a. What is the order and moleculartiy of the reaction ?

Rate =

b. In the above reaction, what are the molecularity and order with respect

to

o Watch Video Solution



https://dl.doubtnut.com/l/_oYhXf06rx1uk
https://dl.doubtnut.com/l/_EUN7wMjgbR1T

kl
56. The chemical reaction 205 — 30, proceeds as follows:

k
eq
O5; & 0, + O (fast)

k

What should be the rate law expresison ?

° Watch Video Solution

57. Mechanism of a reaction is given below:
X, = 2X,k; = 10°s~1 (forward)

ky = 10°s ! (backward)

X+2Z - XZ,ky=10"*M"1s-1

Write the rate law and calculate the order of overall reaction.

° Watch Video Solution

58. For the reaction

)
2Fe?* + H,0, — 2Fe3" + 20H, the rate of formation of Fe3™ is given by



https://dl.doubtnut.com/l/_kItqspyGOOEb
https://dl.doubtnut.com/l/_y1NLqpi1FYqo
https://dl.doubtnut.com/l/_m8pWEDBCktnC

Rate = k[Fe2+ ] [Hzoz]' Suggest a mechanism for the reaction and and

indicate a probable rate-determining step.

o Watch Video Solution

59. Deduce the rate law for the converison of H, and I, to HI at 440°C
corresponding to the following proposed mechanism:

step I: I, & 2I(fast) (k1)

Step Il: I + H, < IH(fast) (kz)

Step lll: IH, + I — 2HI (slow) (k)

o Watch Video Solution

60. For the overall reaction between A and B to yield C and D, two
mechanism are proposed:
(I,A+B ~ AB* - C+D,,k,=1x10"M"1s"], ) (II,A ~ A* - K,k

a. Write the rate law expresison fr each mechanism when initial


https://dl.doubtnut.com/l/_m8pWEDBCktnC
https://dl.doubtnut.com/l/_kmJdzYW8QgzX
https://dl.doubtnut.com/l/_GfR1wTnnpyHb

concentration of each is 0.1M.

b. At that concentration of A and/or B, will the inherent rates be equal?

° Watch Video Solution

61. The initial concentratin of N,O: in the following first order reaction
1 2 1
N,05(g9) — 2NO,(g) + Z(g)wasl.24 x 10" “molL" at 318K. The
2

concentration of N,O; after 60 minutes was 0.20 x 10 “ZmolL " L. calculate

the rate constant of the reaction at 138 K.

° Watch Video Solution

62. A first order reaction has a rate constant, k = 5.5 x 10'145'1, calculate

the half life of reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_GfR1wTnnpyHb
https://dl.doubtnut.com/l/_15w2KNHa6o36
https://dl.doubtnut.com/l/_mK4NbsJby8Wz

63. Show that in case of a first order reaction, the time required for
99.9 % of the reaction to take place is about 10 times that the required

for half the reaction.

o Watch Video Solution

64. For a first order reaction, calculate the ratio between the time taken
to complete 3/4th of the reaction and time to complete half of the

reaction.

o Watch Video Solution

65. Identify the reaction order form each of the following rate constants:
a.k =7.06 x 10 3molL ~1s-1

b.k =5.6x 101

c.k=1.25x10"%mol “lIs~1

d.k = 1.25 x 10 "?molL?s "

e.k=5.0x108am 1s-1


https://dl.doubtnut.com/l/_cOlUp52TP79B
https://dl.doubtnut.com/l/_8BJKxy5iKitt
https://dl.doubtnut.com/l/_N9UICuRN1Ngk

o Watch Video Solution

66. For the following reaction:

2A+B+C — A,B+C

The rate law has been determined to be

Rate = k[A][B]? with k = 2.0 x 10 ~5mol 2L %51

For this reaction, determine the initial rate of the reaction with
[A] = 0.1molL "1, [B] = 0.2molL'1, C = 0.8mo, Ll Determine the rate

after 0.04molL "! of A has reacted.

o Watch Video Solution

67. A drug becomes ineffective after 30 % decompoistion. The original
concentration of a sample was 5mgmL~!' which becomes 4.2mgmL !
during 20 months. Assuming the decompoistion of first order, calculate

the expiry time of the drug in month. What is the half life of the Product?

o Watch Video Solution



https://dl.doubtnut.com/l/_N9UICuRN1Ngk
https://dl.doubtnut.com/l/_YZBlZ0Zp8GcD
https://dl.doubtnut.com/l/_hMtxVqsqyBkT

68. The half life of a first order reaction is 60 min . How long will is take to

consume 90 % of the reactant?

° Watch Video Solution

69. A first order reaction has a rate constant of 15 x 10351, How long

will 5.0g of this reaction take to reduce to 3.0g ?

° Watch Video Solution

70.If in a reaction A —» Products, the concentrations of reactant A are
Cps ACy, a2c0a3c0, ..after time interval 0,t, 2t, 3t... Where a is constant,
given, 0 < a < 1, show that the reaction is of first order. Also calculate the

relation in k, a, and t.

° Watch Video Solution



https://dl.doubtnut.com/l/_mPrXHz8Xi9CI
https://dl.doubtnut.com/l/_Sb3ZZfAs8ZLo
https://dl.doubtnut.com/l/_YGg08mxYB9r6

71. Reaction A follows first order kinetics and reaction B follows second
order kinetics. If their half lives are equal, compare their rates (i) at the

start of the reaction and (ii) after lapse of one half life.

° Watch Video Solution

72. For the reaction of I, Il and Il orders, k; =k, =k; when
concentrations are expressed in mole L~1. What will be the relation in

ki, ky, ks, if the concentration are expressed in molmL~ 17

° Watch Video Solution

73. Starting with one mole of a compound A, it is found that the reaction
is 3/4 completed in 1hr. Calculate the rate constant if the reaction is of

a. First order , b. Second order

° Watch Video Solution



https://dl.doubtnut.com/l/_1k81RjYGqgHc
https://dl.doubtnut.com/l/_Wdj4Ag3Xps13
https://dl.doubtnut.com/l/_e87S7VysUmUN
https://dl.doubtnut.com/l/_ORXlReQbXoFS

74. In the decompoistion of N,O;, the plot between the reciprocal of
concentration of the reactant and the time was found to be linear as
shown in figure below. Determine the order of reaction.

Ly

L

o Watch Video Solution

75. A drop of solution (volume 0.05mL) contains 3 x 10 "5moleH ® ions. If
the rate constant of disappearance of H® ions is 1 x 10’molL " 's"!, how

long would it take for H® ions in the drop of disappear?

o Watch Video Solution

76. For a reaction , a graph was plotted between reactant concentration c

and time as shown in the figure below.


https://dl.doubtnut.com/l/_ORXlReQbXoFS
https://dl.doubtnut.com/l/_wjJ0EnBvOJ18
https://dl.doubtnut.com/l/_oYBtWqjQfW0b

Concentration ————>

Identify the order of the reaction with respect to the reactant. Can the

concentration of the reactant be theoretically zero after infinite time?

o Watch Video Solution

77.2A + 3B — Product
a. What is the molecularity of the reaction?

b. What is order w.r.t. A and B in the following cases:



https://dl.doubtnut.com/l/_oYBtWqjQfW0b
https://dl.doubtnut.com/l/_IgdlruLRK7Qt

2

<

T
—> [A]

dx
i. When (E) = k[A] and B is in excess.

dx
ii. When (E) = k[B]? and graph is true.

iii. When the rate is doubled, then the concentration of A is doubled, and

the rate is eight when the concentration of A and B is doubled.

o Watch Video Solution

78. For the hypothetical reaction
2A + B - Products

following data obtained:



https://dl.doubtnut.com/l/_IgdlruLRK7Qt
https://dl.doubtnut.com/l/_zlsR4iQfzwyv

Experiment number Initial conc of (A) (moIL ) 1) Initial conc of (B) (molL i 1)
1 0.10 0.20
2 0.30 0.40
3 0.30 0.80
4 0.10 0.40
5 0.20 0.60
6 0.30 1.20

Find out how the rate of the reaction depends upon the concentration of

A and B and fill in the blanks given in the table.

° Watch Video Solution

k
79. The data for the reaction: A+ B - C.

Experiment [A], [B], 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 corresponding to the above data is


https://dl.doubtnut.com/l/_zlsR4iQfzwyv
https://dl.doubtnut.com/l/_NVFz7hOcQHRs

(a) Rate = k[B]3, (b) Rate = k[B]*

(c) Rate = k[A]l[B]3, (d) Rate = k[A]?[B]?

o Watch Video Solution

80. Rate of areaction A+ B — Product, is given as a function of different

initial concentration of A and B.

-1
[A] (molL'l) (B)(molL'l) Initial rate (molL'1 min )

0.01 0.01 0.005
0.02 0.01 0.010
0.01 0.02 0.005

Determine the order of the reaction with respect to A and with respect to

B. What is the half life of A in the reaction ?

o Watch Video Solution

81. For a reaction in which A and B form C, the following data were

obtained form theee experiments:


https://dl.doubtnut.com/l/_NVFz7hOcQHRs
https://dl.doubtnut.com/l/_8yDVGJxJpRwK
https://dl.doubtnut.com/l/_BwglAzkh80qG

Experiment Initial conc (mol L) Initial rate

number [A] [B] (mol L7!s7h
r 1 0.03 0.03 0.3 x 10~
2 0.06 0.06 12x107*
3 0.06 0.09 2.7 x107*

What is the rate equation of the equation and what is the value of rate

constant ?

o Watch Video Solution

82. The chemical reaction between mercuric chloride and potasisum

oxalate proceeds as under:

2HgCl, + K,C,0, ~ KCI + 2CO, + Hg,Cl,

The mass of Hg,Cl, precipitated form different solutions in a given time

at 100 ° C was as follows:

form the data calculate order of the reaction.

0.0836
0.0836
0.0418

0.404
0.202
0.404

65
120
60

Experiment number HgCl, (molL ) 1) K2C204(molL i 1) Time (min) Hg,ClI.

0.0068
0.0031
0.0032

| e


https://dl.doubtnut.com/l/_BwglAzkh80qG
https://dl.doubtnut.com/l/_8eA9uos2MlXE

I & Watch Video Solution ]

8. A certain radio isotope .ZXA (half life =10 days) decays to give
;Y44 If 1.0g atom of X is kept in a sealed vessel, find the volume of

helium accumulated at STP in 20 days ?

° Watch Video Solution

84. The population of India in 1998 was 800 million. What will be the
population in 2000 and 2100 if there is no change in the present growth

rate which is 25 per 1000 per year?

° Watch Video Solution



https://dl.doubtnut.com/l/_8eA9uos2MlXE
https://dl.doubtnut.com/l/_BDDVT4p8lSBK
https://dl.doubtnut.com/l/_ACPjPeGmYvRE

85.The experiment data for the reaction 2A + B, - 2ABis

Experiment [A]M [B 2 ]M Initial rate (molL “lg- 1)

I 050 0.5 1.6x10°4
11 0.50 1.0 3.2x10°4
111 1.00 1.0 3.2x10°4

Write the most probable rate equation for the reacting giving reason for

you answer.

o Watch Video Solution

86. form the gaseous reaction

2A + B, — 2AB, the following rate data were obtained at 300K.

D ”"‘i‘“;" T — ] T
! Rate of disappearance of|  Concentration j
1 l
| 1 N 1 i
; B, (mol L ' min ") B [AIM | [B,|M W
i 1.8 x 107

|
! 0015 | 0.5 \
i 108 x 10~ 0090 [ a5 |
| i | 54 % 107 0015 | 045 |

Calculate the rate constant for the reaction and the rate of formation of

AB when [A] is 0.02 and [Bz] is 0.04molL "' at 300K.

[


https://dl.doubtnut.com/l/_CANrEqhSqA8v
https://dl.doubtnut.com/l/_0nBGyLxNRBpG

| Y Watch Video Solution J

87. For a chemical reaction A — B, it is found that the rate of reaction
doubles when the concentration of A is increased 4 times. What is the

order of reaction ? Suggest the rate law also.

° Watch Video Solution

88. For a hypothetical reaction A + B — C, suggest the rate law and order

form the following data:

Experiment [A] (molL ) 1) [B] (molL ) 1) Refer of reaction (molL “lg- 1)

i 0.25 0.25 3.0x10°3
11 0.50 0.25 6.0 x 1073
111 0.50 0.50 1.20 x 102

° Watch Video Solution



https://dl.doubtnut.com/l/_0nBGyLxNRBpG
https://dl.doubtnut.com/l/_RQIt7KBY0CiT
https://dl.doubtnut.com/l/_oLpnKwyf7c9i

89. For the chemical reaction

A+B+C - E,

The rate of reaction is doubled when the concentration of B was doubled,
and when the concentration of both A and B were doubled the rate
becomes doubled and when the concentration of both B and C were
doubled the rate becomes quardrupled. What is order with respect A, B,

and C and total order?

o Watch Video Solution

90. For the chemical reaction A+ 2B — C, the rate of reaction is
increased by 2.82 times when the concentration of A is doubled and
increased by 9 times when the concentration of B was tripled. What is the

order with respect to B and A and total order ?

o Watch Video Solution



https://dl.doubtnut.com/l/_dVylJL7Xn2S3
https://dl.doubtnut.com/l/_Wt86RZVZCiD6

91. The rate of a gaseous reaction is given by the expresison k[A]’[B]°.
The volume of the reaction vessel is suddenly reduced to one-half of the
initial volume. The reaction rate relative to the original rate will be

A.(a) 1/24

B.(b) 1/32

C.(c)32

D.(d) 24

Answer: C

o Watch Video Solution

92. For a chemical reaction A — B, the rate of reaction increases by a
factor of 1.837 when the concentration of A is increased by 1.5 time. The

order of reaction with respect to A is:

Al


https://dl.doubtnut.com/l/_B1AF01QidKnH
https://dl.doubtnut.com/l/_oYRRLzFS51yt

B.1.5

C.2

Answer: B

° Watch Video Solution

93. The rate of the reaction

3A + 2B - Products

is given by the rate expresison: Rate = k[A][B]?

If A is taken in excess, the order of the reaction would be
A3
B.2

C.1

D.5


https://dl.doubtnut.com/l/_oYRRLzFS51yt
https://dl.doubtnut.com/l/_cK1w4xyY2EwB

Answer: B

° Watch Video Solution

94. For the decompoistion of HI at 1000K(2HI - H2+12), following

data were obtained:

[HI](M) Rate of decomposition of HI(molL lg- 1)

0.1 2.75x 108
0.2 11 x 10°8
0.3 24.75 x 108

The order of reaction is

Al

B.2

C.0

D.1.5

Answer: B

(e |


https://dl.doubtnut.com/l/_cK1w4xyY2EwB
https://dl.doubtnut.com/l/_Q3PZ8I150ipj

| ¥ Vvatch Video Solution J

95. What will be the initial rate of a reaction if its rate constant is

-1
1073 min and the concentration of reactant is 0.2moldm 3 ? How much of

reactant will be converted into Products in 200 min ?

o Watch Video Solution

96. Which of the following graphs is not for zero order reaction?


https://dl.doubtnut.com/l/_Q3PZ8I150ipj
https://dl.doubtnut.com/l/_mXwOlftfjGp0
https://dl.doubtnut.com/l/_9YLYmjlM27qm

(@a—x)

Answer: D

° Watch Video Solution

97. Using the given graph showing concentration of reactants and
Products as a function of times for the reaction:

Ay — 3A


https://dl.doubtnut.com/l/_9YLYmjlM27qm
https://dl.doubtnut.com/l/_JgwOZd9Rk9CU

The time t; corresponds to

[A]

[As]

Clia

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_JgwOZd9Rk9CU

Co

98. The plot of In against t is a straight line, showing the reaction

Co'x

to bea

A. Zero order reaction

B. First order reaction

C. Second order reaction

D. Half order reaction

Answer: B

o Watch Video Solution

99. The reaction
CH,COF + H,0 — CH,;COOH + HF

has been studied under the following initial conditions

Casel Casell

[H,0], = 1.00m [H,0], = 0.0om

[cHacoF] =o001M  [cHyCOF] = 0.80M


https://dl.doubtnut.com/l/_lBAIB1PZKMGI
https://dl.doubtnut.com/l/_ieCoayXH9QSM

Concentration were monitored as a function of time and are given below:

Case Il ]
[CH,COF] (M) | f(min) | [H,0] (M)
0.01000 0 0.0200
10 0.00857 10 0.0176
[ 20 0.00735 20 0.0156
f 40 0.00540 40 0.0122 |

Determine the order of reaction and rate constant for the reaction.

o Watch Video Solution

100. The half-life periof and initial concentration for a reaction are as
follows. What is order of reaction ?

Initial concentration (M) 350 540 158
ty,,(hr) 425 275 941

A.O0
B.1
C.2

D.1/2


https://dl.doubtnut.com/l/_ieCoayXH9QSM
https://dl.doubtnut.com/l/_1rMRcljJYZVu

Answer: C

° Watch Video Solution

101. At a certain temperature the half change periof for the catalystic
decompoistion of ammonia was found as follows:

Pressure (Pa) 6667 13333 26666
Half life periof in hours 3.52 192 1.0

Calculate the order of reaction.

° Watch Video Solution

102. Calculate the order of reaction form the following data:
2NH; — N, + 3H, (reaction)

Pressure (mm Hg) 50 100 200
Half lives (min) 3.52 1.82 0.93

o Watch Video Solution



https://dl.doubtnut.com/l/_1rMRcljJYZVu
https://dl.doubtnut.com/l/_xnHzIKK4hxDq
https://dl.doubtnut.com/l/_xGJSrQrxrEup

103. Conisder a reaction A — B+ C . The initial concentration of A was

reduced form 2Mto 1M in 1h and form 1M to 0.25M in 2h, the order of the

reaction is

Al

B.0

C.2

D.3

Answer: A

o Watch Video Solution

104. For the reaction:

2NOCI(g) — 2NO(g) + Cl,(g), the mixture containing equilmolar mixture
of NO and ClI, gases at 0.15atm was half changed in 175s. In an another
experiment, with an initial at 0.35atm, the mixture was half changed in 75s

. Find the order of reaction.



https://dl.doubtnut.com/l/_DgmrY08fBDes
https://dl.doubtnut.com/l/_GsrvcRTDof2Q

| ° Watch Video Solution \

105. The half-life periofs of a reaction at initial concentration 0.1molL !
and 0.5molL ! are 200s and 40s, respectively. The order of the reaction is
Al
B.1/2
C.2

D.0

Answer: C

o Watch Video Solution

106. The half-life periof of a substance is 50 min at a certain initial
concentration. When the concentration is reduced to one-half of its initial
concentration, the half-life periof is found to be 25 min . Calculate the

order of reaction.


https://dl.doubtnut.com/l/_GsrvcRTDof2Q
https://dl.doubtnut.com/l/_vOBEGgGJlG4D
https://dl.doubtnut.com/l/_YWAWVebulaOW

o Watch Video Solution

107. The hydrolyiss of methyl acetate in aqueous solution is has been
studied by titrating the liberated acetic acid against NaOH. The

concentration of ester at different times is given below:

t (min) 0 30 60 90

C(MoL 1) 08500 08004 07538 0.7096
Show that it follows a pseudo first order reaction, as the concentration of
water remains nearly constant (55molL'1) during the course of the
reaction . What is the value of k' in the equation ?

Rate = k' [ CH,COOCH; | [H,0]

° Watch Video Solution

108. Pseudo first order rate for the reaction
A+B - P

when studied in 0.1M of B is given by

Al

g - MAl


https://dl.doubtnut.com/l/_YWAWVebulaOW
https://dl.doubtnut.com/l/_Asgfhv5CIwB2
https://dl.doubtnut.com/l/_4VAAzX7nCo90

where k =1.85x 10%s"1. Calculate the value of second order rate

constant.

° Watch Video Solution

109. The following data were obtained during the first thermal

decompoistion of N,0(g) at constant volume.
2N,,05(9) — 2N,04(9) + Oy(9)

S.No. Time (s) Total pressure (atm)
i. 0 0.5
ii. 100 0.512

Calculate the rate constant.

o Watch Video Solution

1
110. A gaseous reaction A,(g) — B(g) + EC(g) shows increase in pressure
form 100mm to 120mm in 5 min . What is the rate of disappearance of A,

?

° Watch Video Solution



https://dl.doubtnut.com/l/_4VAAzX7nCo90
https://dl.doubtnut.com/l/_PUvPKSukKE66
https://dl.doubtnut.com/l/_UaTQ2q0aHDTQ

111. Azoisopropane decomposes acording to the reaction:

250-290°C
(CH3)2CHN = NCH(CHB)Z(g) = Ny(g) + CeH4(9)

It is found to be a first order reaction. If the initial pressure is P, and

pressure of the mixture at time t is (Pt), then the rate constant (k) would

be
) 2.3031 P,
Ak= .
¢ & 2p,-P,
2303 Po-P;
B.k = log.
t P,
) 2.3031 Py
C.k= .
t &P, -P-(1)
) 2.3031 2P,
D. : og. 2P0 _ Pt
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_UaTQ2q0aHDTQ
https://dl.doubtnut.com/l/_aUfWslYuG1FG

112. For a reaction

CH;0CH5(g) —» CH,(g) + Hy(g) + CO(g) at 750K,

-1
the rate constant is 6.72 x 103 min . Starting with a pressure of 400mm

of Hg at this temperature in a closed container, how many minutes would

it take for the pressure in the container to become 760mmHg ?

o Watch Video Solution

113. Following data were obtained during the thermal decompoistion of
sulphuryl chloride at constant volume and 285 ° C.
SO,Cl,(g) — SO, + Cl(g)

Time (s) 0 240 600
Pressure (torr) 180 244 302

Show that it is first order reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_VopzrJ8cwnL8
https://dl.doubtnut.com/l/_DkhlkGzGD8og

114. Some PH; is introfuced into a flask at 600 ° C containing inert gas.
PH, decomposed to give P,(g) and H,(g). The total pressure as a
function of time is given below.

Time (s) 0 60 120 00
Pressure (mm) (total) 262.4 272.9 275.53 276.4

Find the order and half life.

o Watch Video Solution

115. Arsine decomposes on heating according to the equation
2AsH4(g) — 2As(s) + 3H,(g). The decompoistion was studied at constant
temperature and constant volume by measuring the total pressure at
various intervals of time.

Time (min) 0 5 7.5 10
Total Pressure (atm) 1 1.09 1.13 1.16

Assume it to be a first order reaction, calculate the specific rate constant

and half life of the reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_5XnUIr1v8BYD
https://dl.doubtnut.com/l/_VY37ewLKAP6x

116. The following first order reaction takes places at 410K:

2C0(g) — COy(g) + C(s)

The total pressure at the end of 401s after starting with pure CO(g) is
found to be 0.313atm. At the time the reaction is 100 % complete, the
total pressure is found to be 0.1645atm. Find

(a) The rate constant of the reaction.

(b) The pressure of CO after 401s.

Note: Here C is the solid form.

o Watch Video Solution

117. The following data were reported for the decompoistion of N,O; in
CCl, at 303K:

Time (min) 120 160 200 240 oo
Vol ofO,(mL) 37.70 45.85 52.67 58.34 84.35

Show that the reaction is the first order and calculate the rate constant.

Note: This is an example of direct-estimation of Product, i.e., O,.

o Watch Video Solution



https://dl.doubtnut.com/l/_UVS72vPcZtvF
https://dl.doubtnut.com/l/_HLjXGyNQMtt2

118. In an experiment on the decompoistion of an aqueous NH,NO, at a
certain temperature, the volume of nitrogen gas collected at different
intervals of time was as follows:

Time (s) 1190 2300 oo
Vol ofN,(mL) 5.00 7.30 9.50

Show how the above data illustrate that the reaction is of first order.

Note: This is an example of direct-estimation of Product, i.e., N,.

o Watch Video Solution

119. In the dehydration of oxalic acid by conc H,50,

(COOH), ~ CO + CO, + H,0

2mL of the solution was withdraw at different times and titrated against
0.1LNKMnO 4 solution. Show that the reaction is of first order.

Time (mins) 0 300 450 600
Vol ofKMnO used (mL) 22.0 17.0 15.0 13.4

Note: This is an example of indirect estimation of reactant, i.e,, titrating of

oxalic acid by KMnO,.



https://dl.doubtnut.com/l/_HLjXGyNQMtt2
https://dl.doubtnut.com/l/_iLT5Xm9HndWe
https://dl.doubtnut.com/l/_6XRtgBeqtb1Y

| o Watch Video Solution

120. Methyl acetate was subjected to hydrolyiss in N - HCI at 298K. 5mL of
the mixture is withdraw at different intervals and titrated with constant
with about N/8NaOH. The following results were obtained:

Time (min) 0 25 40 61 00
Vol of alkali used (mL) 19.24 24.20 26.60 29.50 42.1

Show that the reaction is of first order.

o Watch Video Solution

121. A 20% solution of cane sugar having dextrorotation of 34.50
inverted by 0.5N lactic acid to at 298K. The rotations determined are as
follows:

Time (min) 0 14.55 111.36
Rotation 3450 31.10 13.98 -10.77

Show that the inverison of sugar is a unimolecular reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_6XRtgBeqtb1Y
https://dl.doubtnut.com/l/_Wv419cWrfMH1
https://dl.doubtnut.com/l/_XRe5ss687OUk

122. Methyl acetate is hydrolyzed with 0.1NHCI at 25°C. 5mL of the
reacting mixture is withdrawn at various time intervals and is quickly
titrated is withdrawn NaOH. The volume of NaOH consumed are as
follows:

Time (s) 339 1242 2745 4546
vol of NaOH (mL) 26.34 27.80 29.70 31.81 39.81

Show that the hydrolyiss is a first order reaction. Also find the rate

constant (k).

o View Text Solution

123. The first order reaction:

Sucrose — Glucose + Fructose takes place at 308K in 0.5NHCI. At time
zero the initial total rotation of the mixture is 32.4 °. After 10 min , the
total rotation is 28.8 °. If the rotation of sucrose per mole is 85 °, that of
glucose is 7.4 °, and of fructose is -86.04 °, calculate the half life of the

reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_FYFES34MLwDp
https://dl.doubtnut.com/l/_HUZ4FhdFCmYe

124. In the acid hydrolyiss reaction A+HZO+H® - Product, where

[H®] = 0.1moldm "3 and H,O is present in large excess, the apparent

rate constant is 1.5 x 10~ 2s 1. Calculate the true rate constant.

o Watch Video Solution

125. Inverison of sucrose is studied by measuring the angle of rotation at

any time t.

H®
C1oH»5,01; (Sucrose) + H,O (Glucose) — CgH o (Fructose) Og + CgH{5,0g

It is found that

(roo - ro) « g and (roo - rt) « , (a-x), wherery,r,and r  are the angle
of rotation at the start, at the time t, and at the end of the reaction,
respectively. Form the following values calculate the rate constant and

the time at which the solution is optically inactive.

Time (min) 0.0 46.0 oo
Rotation of polarized light (degree) 24.1 10.0 -10.7

o Watch Video Solution



https://dl.doubtnut.com/l/_CJL2hiMzeSsN
https://dl.doubtnut.com/l/_3Ir0Lnqa42Eh
https://dl.doubtnut.com/l/_enZXkxkSZNNZ

126. The rate constant of a reaction at 500K and 700K are 0.025'1,

respectively. Calculate the values of E ; and A at 500K.

o Watch Video Solution

127. The first order rate constant for the decompoistion of C,H:I by the
reaction.

CoHsl(g) — CyHy(9) + HI(g)

at 600Kis1.60 x 10 °s L. Its energy of activation is 209kJmol 1. Calculate

the rate constant at 700K

o Watch Video Solution

128. The number of flashes of firely change with temperature is as follows:

T °C Number of flashes/min T °C Number of flashes/min

25 7 38 47
28 10 42 82
32 20 44 108

35 31 - -



https://dl.doubtnut.com/l/_enZXkxkSZNNZ
https://dl.doubtnut.com/l/_4fWWwZuzn61P
https://dl.doubtnut.com/l/_gbZoeNeTUray

Determine the energy of activation for the chemical reaction that leads to

the fisah. (R - 8.314Jmol'1K‘1)

° Watch Video Solution

129. If a catalyst drops the activation energy of a reaction at 25 ° C form
80kJto40kJ, what is the magnitude of the affect on the forward reaction

rate and reverse rate?

° Watch Video Solution

130. What is the value of the rate constant, predicated by the Arrhenius's

equation if T — oo ? It this value phyiscally resonable?

° Watch Video Solution

131. The pre-exponential factor for the free radical addition of chloring is

2 x 1013571, Find the rate constant of this reaction at STP.



https://dl.doubtnut.com/l/_gbZoeNeTUray
https://dl.doubtnut.com/l/_rsNlNWUj2xy6
https://dl.doubtnut.com/l/_evlMwerX0Gdx
https://dl.doubtnut.com/l/_oCoQqUA64Q1a

| ° Watch Video Solution

132. The rate constant of a certain reaction is given by:
212
logk = 5.4 - — +2.17logT

Calculate E jat127 ° C.

° Watch Video Solution

133. Two first order reactions proceed at 25°C at the same rate. The
temperature coefficient of the rate of the first reaction is 2 and that of
second reaction is 3. Find the ratio of the rates of these reactions at

75°C.

° Watch Video Solution

134. For a reaction A - B,E, for the forward reaction Ea(f) and

backward reaction E ) is 9kJmol -t and 9kJmol -1, respectively. Potential


https://dl.doubtnut.com/l/_oCoQqUA64Q1a
https://dl.doubtnut.com/l/_bX3ftafgzrtW
https://dl.doubtnut.com/l/_RLkXgeqsSyKJ
https://dl.doubtnut.com/l/_hqMfnahLc5pI

energy of A is 12kJmol " 1. Calculate
(a) The heat of the reaction
(b) The threshold energy of reaction (THE)

( ¢) The potential energy of Products (PE)

o Watch Video Solution

135. Given the following graph.

(a) Calculate AH for the reaction and energy of activation for the forward

and backward reaction.

150
140
130

PE

kJ mol™! 120

Progress of reaction —>

(b) Curve (2) is the energy profile in the presence of a catalyst. What is the


https://dl.doubtnut.com/l/_hqMfnahLc5pI
https://dl.doubtnut.com/l/_SijWrLsu07P2

energy of activation for the two reaction in the presence of a catalyst?

( c) Will the catalyst change the extent of the reaction?

° Watch Video Solution

136. At 407K, the rate constant of a chemical reaction is 9.5 x 10 >s~! and
at 420K, the rate constant is 1.9 x 10"%s-L. Calculate the Arrhenius
parameter of the reaction.

A.5.4x10°s"1

B.5.04 x 107°s~1

C.5.04 x 10% !

D.5.4 x 10°s°1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_SijWrLsu07P2
https://dl.doubtnut.com/l/_kHUhGjE6IJU0

137. The rate of reaction triples when temperature changes form 20 ° C to

50°C. Calculate the energy of activation for the reaction

(R - 8.314JK'1mol'1).

o Watch Video Solution

138. The energy of activation of a first order reaction is 187.06kJmol ! at

750K and the value of pre-exponential factor A is 1.97 x 10125~ 1. Calculate

the rate constant and half life. (6'30 =9.35 x 10'14)

A k=0184s ! and t,,,=3.76s
B. k=0154s " and t, ,,=3.76s
C.k=0184s "' and t, ,,=2.76s

D. none of the above

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Zd5tRrZ3BJFz
https://dl.doubtnut.com/l/_egjCa0oVPgHM

139. A reaction takes place in theee steps: the rate constant are
ki, k,, and k;. The overall rate constant k = k k;/k,. If the energies of
activation are 40,30, and 20KJmol !, the overall energy of activation is
(assuming A to be constant for all)

A. 10

B. 15

C.30

D. 60

Answer: ¢

o Watch Video Solution

140. Can a reaction have negative activation energy?

o Watch Video Solution



https://dl.doubtnut.com/l/_hQyi6ieqBXIH
https://dl.doubtnut.com/l/_yezNMYVfZ6gT

141. In some cases, it is found that a large number of colliding molecules

have energy more than thereshold value, yet the reaction is slow. Why?

o Watch Video Solution

142. Why are reactions of higher order less in number?

o Watch Video Solution

143. In chemical kinetics, only a small fraction of colliisons lead to

reactions. This is because

A.The colliding molecuels may not be appropriately oriented to one

another and the colliisons are not energetic.

B. The colliding molecuels are properly oriented to one another and

the colliison are highly energetic.


https://dl.doubtnut.com/l/_xJz3OCJJpBru
https://dl.doubtnut.com/l/_PQD4q2otxE4I
https://dl.doubtnut.com/l/_YGgpSStEIb5M

C.The colliding molecules are properly oriented to one another and

the colliisons are not highly enrgetic.

D. The colliding molecules may not be appropriately oriented to one

another and the colliison are very enrgetic.

Answer: A

o Watch Video Solution

144. Can activation energy for reactions be zero?

o Watch Video Solution

145. The reaction
2NO, - 2NO + O,
has an activation energy of 110KJmol~. At 400 ° C, the rate constant is

7.8mol "1Ls 1. What is the value of rate constant at 430 °C ?

| o Watch Video Solution


https://dl.doubtnut.com/l/_YGgpSStEIb5M
https://dl.doubtnut.com/l/_X9B6HxV3o5an
https://dl.doubtnut.com/l/_5pkYwEO7JyGL

146. The activation energy of a first order reaction at 300K is kJmol 1. In
the presence of a catalyst, the activation energy gets lowered to
50kJmol -1 at 300K. How many times the reaction rate change in the

presence of a catalyst at the same temperature ?

o Watch Video Solution

147. Given that the temperature coefficient for the saponification of

ethylacetate by NaOH is 1.75. Calculate the activation energy.

o Watch Video Solution

148. The energy of activation for a reaction is 100KJmol~!. The peresence
of a catalyst lowers the energy of activation by 75 % . What will be the

effect on the rate of reaction at 20 ° C, other things being equal?

o Watch Video Solution



https://dl.doubtnut.com/l/_5pkYwEO7JyGL
https://dl.doubtnut.com/l/_Hl0Hn3ulK0NQ
https://dl.doubtnut.com/l/_CpEdxo33QWtV
https://dl.doubtnut.com/l/_pVJC6F82vJ05

149. In a Arrhenius equation for a certain reaction, the values of A and E
( energy of activation)are 4 x 10351 and 98.6KJmol ", respectively. If the

reaction of first order at, what temperature will its life periof be 10 min .

o Watch Video Solution

150. How can the activation enrgy for a reaction be determined
graphically?

A. Plot k versue T, the slope of the line will be equal to E

B. Plot 1[A],, versus t, the slope of the line will be equal to E

C. Plot In [A], versus t, the slope of the line be equal to -E .

D. Plot Ink versus 1/T, the slope of the line will be equal to -E /R.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_pVJC6F82vJ05
https://dl.doubtnut.com/l/_1HaYc69EisbG
https://dl.doubtnut.com/l/_6blzBpL08kQ5
https://dl.doubtnut.com/l/_EgIPeLimyQ35

151. The rate constant, activation energy, and Arrphenius parameter of a
chemical reaction are 3.0 x 10 %s"1,104.4KJmol~1, and 6.0 x 101451,
respectively. The value of rate constantas T — o is

A.2.0 x 101851

B.6.0 x 1051

C.3.6 x 10301

D. None of these

Answer: B

° Watch Video Solution

152. The rate constants k1 and k2 of two reactions are in the ratio 2:1.
The corresponding energies of acativation of the two reaction will be

related by

AE,>E,


https://dl.doubtnut.com/l/_EgIPeLimyQ35
https://dl.doubtnut.com/l/_FADkIj6Q6t7x

B.E, < E,

CE,=E,
D.E, = 2E,
Answer: B

o Watch Video Solution

153. On introfucing a catalyst at 500K, the rate of a first order reaction

increases by 1.718 times. The activation energy in the presence of a

catalyst is 4.15KJmol " '. The slope of the polt of k(s'l) against 1/T in the
absence of catalyst is

A +1

B.-1

C.+1000

D.-1000


https://dl.doubtnut.com/l/_FADkIj6Q6t7x
https://dl.doubtnut.com/l/_JlNxGCEnp63G

Answer: D

° Watch Video Solution

154. For which of the following reactions ks;,/ks,, would be maximum?

A.A+B - ,E, = 500kJ

B.X+Y — Z,E, = 40kJ

C.P+Q ~ R,E, = 600kJ

D.E+F - G,E, = 100kJ

Answer: D

° Watch Video Solution

155. For a reaction, E, = 0 and k = 3.2 x 10%s-1 at 300K. The value of k at

310K would be


https://dl.doubtnut.com/l/_JlNxGCEnp63G
https://dl.doubtnut.com/l/_MYtPPWS9U1Cz
https://dl.doubtnut.com/l/_F465TyzYGvgg

A.6.4 x 10471

B.3.2 x 10851

C.3.2x10%"1

D.3.2 x 10°s "1

Answer: C

o Watch Video Solution

156. For a gaseous reaction, following data is given:
A - B, k; = 1015 -2000/T
C - Dk, = 1014 -1000/T
The temperature at which k; =k, is
A. 1000K
B. 2000K

C. 868.82K

D. 434.2K


https://dl.doubtnut.com/l/_F465TyzYGvgg
https://dl.doubtnut.com/l/_D73gghA9Rjoe

Answer: D

° Watch Video Solution

157. For N,(g) + 3H,(g) — 2NH,(g) + 22kcal, E , for the reaction is 70kcal.

Hence, the activation energy for 2NH5(g) — N,(g) + 3H,(g) is :

A. 92kcal

B. 70kcal

C. 48kcal

D. 22kcal

Answer: A

° Watch Video Solution

158.In an exothermic reaction X — Y, the activation energy is 100kJmol -1

of X. The enthalphy of the reaction is -140kJmol - 1. The activation energy


https://dl.doubtnut.com/l/_D73gghA9Rjoe
https://dl.doubtnut.com/l/_bpFK1Iz38XB9
https://dl.doubtnut.com/l/_iBWeoD9CHJgw

of the reverse reaction Y —» X is

(E a)f

A. 40kJmol -1

B. 340kJmol "1

C. 240kJmol 1

D. 100kJmol !

Answer: C

° Watch Video Solution

159. The rate constant of a reaction will be equal to the pre-exponential

factor when


https://dl.doubtnut.com/l/_iBWeoD9CHJgw
https://dl.doubtnut.com/l/_j8hUIMjpfJJ0

A. Temperature in centigrade is zero.

B. The absolute temperature is zero.

C. The absolute temperature is infinity.

D. No suitable answer.

Answer: C

o Watch Video Solution

160. The activation energy for the reaction:

2AB ~ A, + By(9)

is 159.7kJmol ! at 500K. Calculate the fraction of molecules of reactants
having energy equal to or greater than activation energy.

(Given: 2.3 x 8.314JK "1mol 1 x 500K = 9561.1Jmol 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_j8hUIMjpfJJ0
https://dl.doubtnut.com/l/_UGsbqWgKrFFk

161. From the concetration of C,HqCI (butyl chloride) at different times
given below, calculate the average rate of reaction:
Cc,H,Cl+H,O - C,HyOH + HCI

during different intervals of time.

[cHycl] (molL : 1) ((s)
0.100 0
0.0905 50
0.0820 100
0.0741 150
0.0671 200
0.0549 300
0.0439 400
0.0210 700
0.017 800

o View Text Solution

162. For a reaction

2NO(g) + 2Hy(g) — Ny(g) + 2H,0(g)


https://dl.doubtnut.com/l/_XGpMbh36nO6Z
https://dl.doubtnut.com/l/_Q9Mn0hnxetMC

The following data were obtained :

[NO] (molL ) 1) [H2 ] (molL - 1) Rate (molL -lg- 1)

1. 5x1073 2.5x10°3 3x10°°
2. 15x10°3 2.5x10°3 9x10°°
3. 15x10°3 10x 1073 3.6 x10°4

(a) Calculating the order of reactions.

(b) Find the rate constant.

() Find the initial rate if [NO] = [H, | = 8.0 x 10-3m

o Watch Video Solution

163. For a reaction at 800 ° C

2NO +2H, - N, + 2H,0, the following data were obtained:

-1
-4 -3 1dINo] -4 -1
[NO] x10°*(M) |H,[*x107°(M) -5 —5— *107"|molL"" min

i. 1.5 4.0 4.4
ii. 1.5 2.0 2.2
iii. 0.5 2.0 0.24

What is the order of this reaction with respect to NO and H, ? Also

calculate the rate constant.



https://dl.doubtnut.com/l/_Q9Mn0hnxetMC
https://dl.doubtnut.com/l/_fei6iXE6oPrJ

| ° Watch Video Solution I

Solved Example

1. Which of the following will react fastest (i.e., profuce most of the

Product in a given time) and which will react at the highest rate?
(a) Imol of A and 1mol of Bin a1 - L vessel.
(b) 2mol of A and 2mol of B in a 2 - L vessel.

() 0.2mol of A and 0.2mol of Bin a 0.1 - L vessel.

° Watch Video Solution

2. For the reaction,
2N,05(g) — 4NO,(g) + O,(9), the rate of formation of O, is 0.032gh -1
(a) Calculate the rate of converison of N,O; in gh -1

(b) Calculate the rate of formation of NO, in gh -1

° Watch Video Solution



https://dl.doubtnut.com/l/_fei6iXE6oPrJ
https://dl.doubtnut.com/l/_uIhNsP9VX6Uc
https://dl.doubtnut.com/l/_HP7EtvHva8b0

3. The rate of formation of a dimer in a second order dimerization
reaction is 9.5 x 10 °molL "1s~! at 0.01molL ! monomer concentration.

Calculate the rate constant.

° Watch Video Solution

4. For the decompoistion of phosphorus pentachloride at 200 °C, it is
observed that its pressure falls form 0.15 to 0.10atm in 25 min . Calculate

the average rate of reaction in

-1
(a) atm min , (b) molL "1s-1

o Watch Video Solution

5. Raiisng the concentration of a particular reactant by a factor of 5
increases the reaction rate 25 times. What is the kinetic order of this

reactant?

o Watch Video Solution



https://dl.doubtnut.com/l/_Uk0mwOj3RLFp
https://dl.doubtnut.com/l/_AB4KgVlee5ph
https://dl.doubtnut.com/l/_ppaZhErQUet4

6. The rate of reaction:
2- e 2-
H,0 + 25,04 (aq) — 2HSOj5 (aq) + S,05 (aq)
was studied as follows. In an experiment, the concentration of
SZOi'(OAM) half changed in 3.73x10%. In another experiment,

0.25M520‘21' half changed in 6.0 x 10%s. Find the order of the reaction.

o Watch Video Solution

7. The experiment data for the decompoistion of nitrogen pentoxide in

the gaseous phase at 218K are as follows: 2N,05(g) — 4NO,(g) + O,(g)
~-'follows: 2N,04(g) — 4NO,(g) + O,(g)

| Time (s) [N,O,] (mol L) -

[ 0  163x107

[ 400 1.36 x 102

L 800 1.14 x 1072

| 1200 0.95 x 102 ‘f
L - 1600 0.79x107

Calculating the rates of reaction at the time given above (assuming that
the rate remains constant during the intervals given). Also find the out

the following:


https://dl.doubtnut.com/l/_ppaZhErQUet4
https://dl.doubtnut.com/l/_6ec4KzgHtexs
https://dl.doubtnut.com/l/_BoZ9jTR13QN3

(a) Rate law expresison
(b) Rate constant

(c) Order of reaction

o Watch Video Solution

8. The following rate data were obtained at 303K for the following
reaction:

2A+B - C+D

IA+B— C+D

Exp (Al [B] Initial rate of
(mol L") | (mol L) formation of D
I 0.1 0.1 6.0 x 10~3 mol L-! min‘q
1 0.3 0.2 7.2 % 10-2 mol L-! minﬂ
r 1 0.3 04 |2.88x10" mol L min“‘\
L vV | 04 0.1 | 2.4x 10 mol L™! min!

What is the rate law? What is the order with respect to each reactant and

the overall order? Also calculate the rate constant and wriye its units.

o Watch Video Solution



https://dl.doubtnut.com/l/_BoZ9jTR13QN3
https://dl.doubtnut.com/l/_ACgZguhgT033
https://dl.doubtnut.com/l/_oh06YD9GEb3f

9. What is the ratio of t;,, to t; ;5 (for the amount of substance left) for

first order reaction ?

° Watch Video Solution

10. The half life for a given reaction was doubled as the initial

concentration of a reactant was doubled. What is the order of reaction.

° Watch Video Solution

11. Why the term half life is not used for second order reaction?

° Watch Video Solution

kl
12. The reaction SO,Cl, - SO, + Cl, is a first order reaction with

k1:2.2><10'5s'1 at 575K. What percentage of SO,CIl, will get

decomposed in 90 min when the reaction is carried out at 575K.



https://dl.doubtnut.com/l/_oh06YD9GEb3f
https://dl.doubtnut.com/l/_Auv0Vzzx9gme
https://dl.doubtnut.com/l/_bOXBkLW4qor7
https://dl.doubtnut.com/l/_3VqlgotnZsbk

| @ Watch Video Solution J

13. A first order reaction has a specific reaction rate of 10351 How much
time will it take for 10g of the reactant to reduce to 2.5g. (Given

log4 = 0.6021).

o Watch Video Solution

14. The esterification of acetic anhydride by ethyl alcohol can be
represented by the following balanced equation:

(CH3C0),08 + C,HSOHB ~ CH3COOC,H; + CH3COOH

When the reaction is carried out in dilute hexane solution, the rate may
be represented by k[a][b]. When ethyl alcohol (B) is the solvent, the rate
may be represented by k[A] the values of k are not the same in the two

cases). Explain the difference in the apparent order of the reaction.

o View Text Solution



https://dl.doubtnut.com/l/_3VqlgotnZsbk
https://dl.doubtnut.com/l/_sP9zxI4YuwiJ
https://dl.doubtnut.com/l/_feXxTNz1S5hn

15. An optically active drug has one chiral centre and only dextro rotatory
isomer is effective. Moreover, it becomes ineffective when its optical
activity is reduced to 35 % of original. It was found that mutarotation of
this drug was first order reaction with a rate constant of 1 x 10851, Find

the expiration time of the drug in years.

o Watch Video Solution

16. A radioactive element (tl/2 = 50days) is spread over a room. lts
activity is 30 times the permisisble value for safe working. Calculate the

number of days after which the room will be available for safe working.

° Watch Video Solution

17. .54P0?'®(t;, = 3.05 min ) decays to .gyPb!4(t;, = 2.68 min ) by a
emisison while Pb?14 is B-emitter. In an experiment starting with 1g atom
of pure Po?18, how much time would be required for the concentration of

Pb?14 to reach maximum?


https://dl.doubtnut.com/l/_SZlOQsxtwis0
https://dl.doubtnut.com/l/_oJYTum2rDt3o
https://dl.doubtnut.com/l/_gukF9PtmLwmD

o Watch Video Solution

18. The complex [CO(NH3)SF]2+ reacts with water according to the

equation

[CO(NH3) F]2+ +Hy0 - [CO(NH3) (Hzo)]3+ +F® and Rate
5 5

= k[CompleX]“[H ® ]b

The reaction is acid catalyzed, ie, [H@] does not change during the

reaction.
Thus, rate = k' [Complex]3, where k' = k[H@ ]”

Calculate a and b form the following data (t =25° C)

Lo

o Watch Video Solution

19. For the reaction
e

k=178 x 107351 and k, = 5.8 x 10 °s ! for the initial concentration of


https://dl.doubtnut.com/l/_gukF9PtmLwmD
https://dl.doubtnut.com/l/_1HpIkIcBTt3F
https://dl.doubtnut.com/l/_XOfHSsfMB7MM

[Cr(H20)4C12] ® is 0.0174molL " at 0 ° C. Calculate the value of time at

which the concentration of [Cr(HZO)SCl]2+ is maximum.

o Watch Video Solution

20. Substance A isomerizes according to a first order rate law with
k=50x10""1
(a) If the initial concentration of A is 1.00M, what is the initial rate?

(b) What is the rate after 1.00hr ?

o Watch Video Solution

21. A certain reaction A+ B —» Products is first order w.r.t. each reactant
with k = 5.0 x 10"3M~1s-1, Calculate the concentration of A remaining
after 100s if the initial concentration of A was 0.1M and that of B was

6.0M State any approximation made in obtaining your result.

o Watch Video Solution



https://dl.doubtnut.com/l/_XOfHSsfMB7MM
https://dl.doubtnut.com/l/_WiyBLykkOX7M
https://dl.doubtnut.com/l/_ylGvJ0gm0BG2

22. The progress of the reaction A & nB, with times is presented in the

figure below.

0.6

0.5F---

T 0.4 F---7---
03 F---7-

Q

o

o

O

02 -5 74 -

Determine:
(a) The value of n, (b) Keq

( ) Initial rate of converison of A

° Watch Video Solution

23. At constant temperature and constant pH of 4, the inverison of

sucrose proceeds with a constant half life of 300 min. At the same


https://dl.doubtnut.com/l/_2Z0DLLYKHWcs
https://dl.doubtnut.com/l/_8ZnlZLSKEt0l

temperature but at pH of 3 the half life is constant at 30 min . Calculate

the order of reaction wir.t. sucrose and wi.r.t. [H® ]

° Watch Video Solution

24. In a certain polluted atmosphere containing O, at a steady-state
concentration of 2.0 x 10 8molL -1, the hourly Production of O; by all
sources was estimated as 7.2 x 10~ molL L. If only mechanism for the
destruction of O, is the second order reaction,

20,4 - 30,

Calculate the rate constant for the destruction reaction defined by the

rate law for -A [03]/At.

o Watch Video Solution

25. Write a rate expresison for each speices. Assuming [B] is constant,
write a rate expresison for [A] and [C] so that they do not contain [B]

term. Under what conditions will the reaction be pseudo first order to


https://dl.doubtnut.com/l/_8ZnlZLSKEt0l
https://dl.doubtnut.com/l/_sCwOXvhJUBTZ
https://dl.doubtnut.com/l/_Xq9XlHPa9Lq0

second conditions will the reaction be pseudo first order to second order

?

Mechanism of reaction is
kl
A & k,B
k3
B+A - C
2A - C

o Watch Video Solution

26. Conisder the following proposed mechanism

k2 k3
A®kB,B+C - D

For the overall reaction A+ C — D, assuming B to be an intermediate

described by the steady state approximation, write the rate expresison

for [A].

° Watch Video Solution



https://dl.doubtnut.com/l/_Xq9XlHPa9Lq0
https://dl.doubtnut.com/l/_Yx8deFr5BLfN

27. Conisder the following proposed mehanism

Ay« 2A(k,)

A+Be C(kz)

A,+C - D+A(K)

For the overall chemical equation A,+ B — D, assuming that the
equlibria are rapidly established in the first two steps, write the rated

expresison for [D].

o Watch Video Solution

28. Conisder the following mechanism:

A, & 2A(K)
kl AZ
A+B, » C+B,B+A, -~ C+A

For the overall chemical equation A, + B, - 2C.
Assumming that the equilibrium is rapidly established and the steady

approximation is valid for [B], write the rate expresison for [C].

o Watch Video Solution



https://dl.doubtnut.com/l/_uXHjyoceR2Zp
https://dl.doubtnut.com/l/_uVld3mF61z2p

29.The rate equation for the overall equation is:
ke
H,AsO 4(aq) + 2H® +31%(aq) & k.H3AsO5(aq) + I? (eq) + H,O(I)

d[If] = k| HyAs0, || 1° ||H® -k[HﬁOg][Ieg]
O QR

where k.= 4.7 x 10 "*L2mol 2min~! and

-1
k, = 3 x 10 >mol®L"? min

Determine the euilibrium constant for this reaction form the rate

constants.

o Watch Video Solution

K
30.Hy(g) + Ar(g) « k.2H(g) + Ar(g)

ke=2.2x 10%Lmol 's " and k_ = 1.02 x 10"* at 3000K. What is the value

of k.2

° Watch Video Solution



https://dl.doubtnut.com/l/_bfBu68YtLE7q
https://dl.doubtnut.com/l/_oIjNGwAjWarY

31. Conisder parallel reaction:

kl kZ
A - B,2A - C+D

What would be the rate expresison for [A] ?

° Watch Video Solution

32. Conisder a mechanism in which a single reactant profuces several

Products by the following parallel first order reactions :
kl kZ k3
A- BA-CA-D

Write the rate expresison for [A].

° Watch Video Solution

33. A proposed mechanism for a reaction A — Biis
kl k3
AekC CekB

Determine the expresison for the equilibrium constant for the overall

reaction in terms of the rate constants.



https://dl.doubtnut.com/l/_iZ9kWfOiknkp
https://dl.doubtnut.com/l/_T5XarvGl4iLL
https://dl.doubtnut.com/l/_z27hnM3Xe6kC

| o Watch Video Solution

34. Bicyclohexane was found to undergo two parallel first order
rearrangements. At 730K, the first order rate constant for the formation
of cyclohexene was measured as 1.26 x 10-%s~! and for the formation of
methyl cyclopentene the rate constant was 3.8 x 10 °s~!. What is the

percentage distribution of the rearrangement Products ?

o Watch Video Solution

35. Trans 1, 2-dideuterocyclopropane (A) undergoes a first order
decompoistion. The observed rate constant at a certain temperature,
measured in terms of disapperance of A was 1.52 x 10 %s~1. The analyiss
of Products shwoed that the reaction followed two parallel paths, one
leading to dideuteropropane (B) and the other to «cis-1,2-
dideuterocyclopropane (c). (B) was found to constitute 11.2% of the

reaction Product, independently of the extent of reaction. What is the


https://dl.doubtnut.com/l/_z27hnM3Xe6kC
https://dl.doubtnut.com/l/_RFCY9ElGDr4D
https://dl.doubtnut.com/l/_hdhQXoa8RzJ7

order of reaction for each path and what is the value of the rate constant

for the formation of each of the Products ?

° Watch Video Solution

36. The decompoistion of CI,0 at 400K in gas phase to Cl, and O, is a
first order reaction.

a. After 55s at 400K, the pressure of Cl,0, falls form 0.062 to 0.044atm.
Calculate k.

b. Calculate the pressure of Cl,0, after 100s of decompoistion.

° Watch Video Solution

37. Ethylene is profuced by

A
C,Hg(cyclobutane) — 2C,H,

The rate constant is 2.48 x 10 "4s-L. In what time will the molar ratio of
the ethylene to cyclobutane in reaction mixture attain the value (a) 1 (b)

100?

[ o |


https://dl.doubtnut.com/l/_hdhQXoa8RzJ7
https://dl.doubtnut.com/l/_klVbtjGVYdgR
https://dl.doubtnut.com/l/_SsWVEyTQ6wgz

l & Watch Video Solution J

38. form the following data for the decompoistion of N,O: in carbon
tertrachloride solution at 321K, show that the reaction is of the first

order and calculate the rate constant.

evolved _
Volume of O, (mL) | 630 | 895 | 1140 13.50| 3475

Time (in min) 10 15 \ 20 \ 25 \ >

o Watch Video Solution

39. 1.0mL of ethyl acetate was added to 25mL of N/2HCI, 2mL of the
mixture were withdraw form time to time during the progress of the
hydrolyiss of the ester and titrated against standard NaOH solution. The

amount of NaOH required for titration at various intervals is given below:

] Time (min) [ 0 20 75 [ 119 [ 183 [ |
NaOH used | 20.24 | 21.73 | 25.20 27.60\30.22 \43.‘j

(mL)
The value at o time was obtained by completing the hydrolyiss on



https://dl.doubtnut.com/l/_SsWVEyTQ6wgz
https://dl.doubtnut.com/l/_nUFu69CZHgzQ
https://dl.doubtnut.com/l/_u9e8Go9LRfsu

boiling. Show that it is a reaction of the first order and find the average

value of the velocity constant.

o View Text Solution

40. The inverison of cane sugar was studied is HCI at 298K. The following

polarimetric readings were obtained at different intervals of time:

| Time (min) 0 718 | 18.00 | 27.05 | o~ |

|

Reading +24.09 | +21.41 | +17.74 | +15.00 |-10.74
(degree)

Show that the inverison of cane sugar is a unimolecular reaction.

o Watch Video Solution

41. An exothermic reaction X — Y has an activation energy of 90kJmol ™
of X and the heat of reaction is 250kJ. Find the activation energy of the

reaction Y - X.

o Watch Video Solution



https://dl.doubtnut.com/l/_u9e8Go9LRfsu
https://dl.doubtnut.com/l/_kcBQSExADxcs
https://dl.doubtnut.com/l/_SSw9w23WqIVw

42. Refer picture given below.

(a) Calculate AH for the reaction and the energy of activation for the
forward reaction as well as backward reaction.

(b) The dotted curve is in the presence of a catalyst. What is the energy of
activation for the two reactions in the presence of catalyst?

( c) Will the catalyst change the extent of reaction?
140

/
' 130

Energy
)
=

110

100

N

Course of reaction

o Watch Video Solution



https://dl.doubtnut.com/l/_exXr67bF0XNg

43. Calculate the activation energy of a reaction whose reaction rate at

300K double for 10K rise in temperature.

° Watch Video Solution

44, The activation energy of a reaction is 94.14kJmol ! and the value of
rate constant at 313K is 18 x 10 °s~1. Calculate the frequency factor or

pre-exponential factor, A.

° Watch Video Solution

45. The rate constant of a reaction is 1.5x10’s"! at 50°C and

4.5 x 107s"1 at 100 ° C. Evaluate the Arrhenius parameters A and E .

° Watch Video Solution



https://dl.doubtnut.com/l/_hYNnehAc0Olx
https://dl.doubtnut.com/l/_IH27wsKAn630
https://dl.doubtnut.com/l/_Kp3wjHLJcoQy

46. For two reactions (i) P —» Product and (ii) Q — Product, the order of
reaction (i) is 1 while that of reaction (ii) is 2. At 347K, the energy of
activation of reaction (i) is 55kJmol -1 but whenever this reaction is
carried out in the presence of catalyst at the same temperature, the
energy of activation is 53kJmol ~1. Moreover, for reaction (ii), when the
temperature is increased form 298K to 308K, the rate of reaction
increases as many times as for reaction (i) in the presnece of catalyst.
Calculate the rate constant of reaction (ii) at 318K, if the pre-exponential
factor for reaction (ii) is 3.56 x 10%mol "1Ls 1.

Note: Arrhenius equation does not depend on the order of reaction.

o Watch Video Solution

47. For two firstorder reactions having same concentration of A and B at
t =0, use the given data to calculate the tempretature at which both

occur with same rate.


https://dl.doubtnut.com/l/_x1m8xYEb3kMz
https://dl.doubtnut.com/l/_kzeM9c9RsUED

3000
Reaction : A - Z,k; = 1016 (T )

2000
Reaction Il: B —» Y, k, = 101 ( T)

° Watch Video Solution

48. The Arrehenius equation for the rate constant of decompoistion of

methyl nitrite and ethyl nitrite are

-152300Jmol 1
kl(s ) 1) = 10"3exp

RT

-157700Jmol 1
RT

and kz(s'l):1014exp( ) respectively. Find the

temperature at which the rate constant are equal.

o Watch Video Solution

49. The activation energy of the reaction: A+ B — Products is

105.73kJmol 1. At 40°C, the Products are found at the rate of


https://dl.doubtnut.com/l/_kzeM9c9RsUED
https://dl.doubtnut.com/l/_0BF8WFVTXR1t
https://dl.doubtnut.com/l/_2SPD2rGwVDCk

-1
0.133molL "1 min . What will be the rate of formation of Products at 80 °C

o Watch Video Solution

50. For a reverisble reaction A < B, if pre-exponential factor is same for

e-AH/RT

both forward and backward reactions, show that keq = , where

AH is the heat of reaction.

o Watch Video Solution

51. Two reaction : X - Products and Y — Products have rate constants
k, and k, at temperature T and activation energies E; and E,,
respectively. If k; > k, and E; < E, (assuming that the Arrhenius factor is
same for both the Products), then

(I) On increaisng the temperature, increase in k, will be greater than
increaisng in kj.

(I) On increaisng the temperature, increase in k; will be greater than


https://dl.doubtnut.com/l/_2SPD2rGwVDCk
https://dl.doubtnut.com/l/_lWoy7wWehBt0
https://dl.doubtnut.com/l/_OywojblbOeXl

increase in k.
(1) At higher temperature, k; will be closer to k.
(IV) At lower temperature, k; <k,

Al

B. Il

C.,

D. 1, 1, IV

Answer: B

° Watch Video Solution

52.The decompoistion of compound A in solution is a first order process
with an activation energy of 52.3kJmol 1. A 10% solution of A is 10 %
decomposed in 10 min at 10 °C. How much decompoistion would be

observed with a 20 % solution after 20 min at 20 °C.

o Watch Video Solution



https://dl.doubtnut.com/l/_OywojblbOeXl
https://dl.doubtnut.com/l/_VVwKWmHlfsb8

Ex 4.1 (Objective)

1 In areaction 2X +Y — X,, Ythe reactant X will disappear at

A. Half the rats as that of disappearance of Y
B. The same rate as that of disappearance of Y
C. Twice the rate as that of appearance of X,Y

D. Twice the rate as that of disappearance of Y

Answer: C::D

° Watch Video Solution

2. The units of rate constant and rate of a reaction are idential for:

A. zero-order reaction

B. first-order reaction

C. second-order reaction


https://dl.doubtnut.com/l/_r6X2NOQDqhKD
https://dl.doubtnut.com/l/_9i9b2cMaPOgf

D. third-order reaction

Answer: A

° Watch Video Solution

3. The rate law for a reaction between A and B is given by rate
= k[A]"[B]™. On doubling the concentration of A and halving the
concentration of B, the ratio of the new rate to the earlier rate of the

reaction becomes

A 21/(m+n)

B.m+n

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_9i9b2cMaPOgf
https://dl.doubtnut.com/l/_pit2uuYRtFEU

4. For the chemical reaction X — Y, it is found that the rate of reaction

increases by 2.25 times when the concentration of X is increased by 1.5

times, what is the order wrt. X ?

A0

B.1

C.2

D.3

Answer: C

o Watch Video Solution

5. Conisder a reaction aG + bH — Products. When concentration of both
the reactants G and H is doubled, the rate increases eight times.
However, when the concentration of G is doubled, keeping the
concentration of H fixed, the rate is doubled. The overall order of reaction

is


https://dl.doubtnut.com/l/_qHamyk1WBWF2
https://dl.doubtnut.com/l/_hHNabsr0iY5c

A0

B.1

C.2

D.3

Answer: D

o Watch Video Solution

6. For a hypothetical reaction A — B, it is found that the rate constant
= xs~ L. By what factor the rate is increased if the initial concentration of
Alis tripled?
Al
B.2

C.3

D.4


https://dl.doubtnut.com/l/_hHNabsr0iY5c
https://dl.doubtnut.com/l/_yKWAUEl648S8

Answer: C

° Watch Video Solution

7. For a reaction: nA - Product, if the rate constant and the rate of

reactant are equal what is the order of the reaction?

A.0

B.1

C.2

D.3

Answer: A

° Watch Video Solution

8. Analyze the generalized rate data:

RX + M® - Product


https://dl.doubtnut.com/l/_yKWAUEl648S8
https://dl.doubtnut.com/l/_1KcwEmiJGKsC
https://dl.doubtnut.com/l/_9rigQLlvP8G3

12x10%
2.4x107%
2.4x107%
4.8 %1074

Experiment [RX]Substrate [M ° ]Attaking species Rate
I 0.10M 0.10M
I 0.20M 0.10M
I 0.10M 0.20M
A% 0.20M 0.20M

The value of rate constant for the give experiment data is

A 12 x10°2

B.1.2 x 104

C.1.2x10°3

D.2.4x 1073

Answer: A

o Watch Video Solution

9. Analyze the generalized rate data:

RX + M® - Product



https://dl.doubtnut.com/l/_9rigQLlvP8G3
https://dl.doubtnut.com/l/_Gv8d1TsnvUr7

Experiment [RX]Substrate [M © ]Attaking species Rate

I 0.10M 0.10M 12x1074
11 0.20M 0.10M 2.4x104
11T 0.10M 0.20M 2.4x1074
v 0.20M 0.20M 48 %1074

For the reaction under conisderation, 3 ° alkyl has been found to be the

most favourable alkyl group. Which of the following attacking species

(Me) will give the best yield in the reaction ?

A (cH,) cH-0°
2
B. (CH3) c-0°
3
e

C.OH

]
D. CH,CH,0

Answer: B

° View Text Solution

Ex 4.2 (Objective)



https://dl.doubtnut.com/l/_Gv8d1TsnvUr7

1. The reaction A(g) + 2B(g) — C(g) + D(g) is an elementary process. In an
experiment involvig this reaction, the initial partial pressure of A and B
are p, = 0.60atm and pg = 0.80atm, respectively. When p- = 0.20atm, the
rate of reaction relative to the initial rate is

A 1/6

B.1/12

C.1/36

D.1/18

Answer: A

o Watch Video Solution

2.1n the decompoistion of N,0<(9g),

kobs
2N,05(g) — 4NOy(g) + O,(9),

the observed rate law is given by


https://dl.doubtnut.com/l/_v7dPANyzEKFT
https://dl.doubtnut.com/l/_ZZiHPUjbofQI

d[o, ]
dt - kobs [NZOS]'

Which of the following proposed mechanics is conisstent with the rate

law?
k
A.N,0c(g) = N,05(g) + 0,(9)

ky
B.N,05(g9) — NO,(g) + NO5(9)

kl
C.N5(g) + NO5(g) — NO(g) + NO,(g) + O,(9)

kZ
D. NO4(g) + NO(g) —~ 2NO,(g)

Answer: A

o Watch Video Solution

3. Conisder the reaction mechanism:

keq

A, & 2A(fast) (where A is the intermediate.)
A+ B - k,P(slow)

The rate law for the reaction is



https://dl.doubtnut.com/l/_ZZiHPUjbofQI
https://dl.doubtnut.com/l/_rAgnhRPTsshW

A. k,[A][B]
B. klkl/z [Az]l/z[B]
C. k. k' ?[A][B]

D. k,k'/2[A]?[B]

Answer: B

o Watch Video Solution

4. In the formation of HBr form H, and Br,, following mechanism is
observed:

l. Br, & 2Br’ (Equilibrium step)

() H, + Br" — HBr+ H" (Slow step)

(N)H" +Br, - HBr + H' (Fast step)

The rate law for the above reaction is


https://dl.doubtnut.com/l/_rAgnhRPTsshW
https://dl.doubtnut.com/l/_nrj8k46uvvuA

C.r = k[H,|?[Br,]

D.r = k| H, |"/[Br1"/?

Answer: B

° Watch Video Solution

5. The forward reaction rate for the nitric oxide-oxygen reaction
2NO + O, — 2NO, has the rate law as:
Rate = KINOJ? [0, |

If the mechanism is assumed to be:

Keq

2NO + O & , (rapid equilibration)
k2
N,O, + O, — 2NO, (slow step),

then which of the following is (are) correct?
(1) Rate constant = keqk2 , (I [NZOZ] = keq[NO]2
() [Nzoz] = keq[NO] , (IV) Rate constant =k,

The correct option is


https://dl.doubtnut.com/l/_nrj8k46uvvuA
https://dl.doubtnut.com/l/_mqGyHZwJTtdZ

AL

B. I, IV

C.1,

D. None of these

Answer: D

o Watch Video Solution

6. Conisder a reaction X +Y — Products. If the initial concentration of X
increased to four times of its original value, keeping the concentration of
Y constant, the rate of reaction increases four-fold. When the
concentration of both X and Y becomes four times their original values
the rate of reaction becomes 16 times its original values. The observed

rate law is

A. k[X]2[Y]?

B. k[X]'[Y]?


https://dl.doubtnut.com/l/_mqGyHZwJTtdZ
https://dl.doubtnut.com/l/_Wn4MF4Vq53tB

C. kix1' [yt

D. k[X1°[Y]!

Answer: C

° Watch Video Solution

7.The rate law for the reaction O3+ 0 - 20, israte = k[03][NO]. Then

which is/are correct? (more than one correct)

A.NO is catalyst.
B. O atom is not involved in slow step
C.The slow step is bimolecular.

D. None of these

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_Wn4MF4Vq53tB
https://dl.doubtnut.com/l/_Npbgk1u6ZhGf
https://dl.doubtnut.com/l/_De6pfEZ1Ptav

8. The rate of reaction can be increased by (more than one correct)

A. Decreaisng threshold energy

B. Uisng a poistive catalyst

C. Increaisng activation energy

D. Increaisng temperature

Answer: A::B::D

o Watch Video Solution

9. The reaction:

e
OH

oCl® +1°® - 0OI® +CI®

takes place in the following steps:

ky o
(i) OCI® + H,0 & k,HOCI + OH(fast)
k3

(ii) I® + HOCI — HOI + CI® (slow)


https://dl.doubtnut.com/l/_De6pfEZ1Ptav
https://dl.doubtnut.com/l/_k9sImtTqf75S

) ky'
(iii) OH + HOI & k,"H,O + OI® (fast)

The rate of consumption of I® in the following equation is

ok, [ocr® |[re]

ky

A.
e 12
OH

kk [OCIG]—IG]

"

kyky [ocze][le]
g

) Kk, [0ce][re]

&

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_k9sImtTqf75S

10. The following mechanism has been proposed for the exothermic

catalyzed cmplex reaction:

Fast k1 kz
A+B - IAB - AB+] - P+A

If k; is much smaller than k,, the most suitable qualitative plot of
1 2 q P
potential energy (PE) versus reaction coordinates for the above reaction
is

L AB+1
A Reaction coordinate
-

A+B  |AB A+P

mB A+P

Reaction coordinate


https://dl.doubtnut.com/l/_dRavYdauiWIE

Answer: D

° Watch Video Solution

Ex 4.3 (Objective)

1. Aqueous AB, decomposes according to the first order reaction:

AB,(aq) ~ A(g) + 2B(])

After 20 min the volume of A(g) colledcted during such a reaction is
20mL, and that collected after a very long time is 40mL. The rate constant
is :

-1
A.A.3.45 x 103 min

-1
B. B. 3.45 x 102 min

-1
C.C.1.435 x 102 min

-1
D. D. 6.93 min

Answer: B

f 1


https://dl.doubtnut.com/l/_dRavYdauiWIE
https://dl.doubtnut.com/l/_6OTz5w6MJ6uI

| ° Watch Video Solution

2. A plot of logarithm of rate vs logarithm of concentration of the

reactant in a first order reaction is straight line whose slope is tan#,

where 0 is

A A.45°

B.B.135°

C.C.90°

D. D. logk

Answer: A

o Watch Video Solution

3.The rate of radioactive decay of a sample are 3 x 108dps and 3 x 10”dps
after time 20 min and 43.03 min respectively. The fraction of radio atom

decaying per second is equal to


https://dl.doubtnut.com/l/_6OTz5w6MJ6uI
https://dl.doubtnut.com/l/_Exg5j62p8HyA
https://dl.doubtnut.com/l/_D1JILIQtGlVr

1
AA —

600

B.B.1

C.C.0.5

D.D. 0.001

Answer: A

o Watch Video Solution

4. Consider the following parallel reactions being given by

A(t1/2 = 1.386 x 102hours), each path being first order.

2B

3C


https://dl.doubtnut.com/l/_D1JILIQtGlVr
https://dl.doubtnut.com/l/_qJPHRiyxhyz2

If the distribution of B in the Product mixture is 50 %, the partical half

life of A for converison into B is

A. A. 346.5h

B.B. 131h

C.C.115.5h

D.D.31h

Answer: A

o Watch Video Solution

5.The rate constant for forward reaction A(g) « 2B(g) is 1.5 x 10351 at
100K. If 10> moles of A and 100moles of B are present in a 10 - L vessel
at equilibrium, then the rate constant for the backward reaction at this

temperature is

A.A. 1.50 x 10 4Lmols !

B.B. 1.50 x 10 1 Lmol 15!


https://dl.doubtnut.com/l/_qJPHRiyxhyz2
https://dl.doubtnut.com/l/_ayDG9IMwCkAR

C.C.1.50 x 10" 19Lmol " 1s-1

D. D. None of these

Answer: B

o Watch Video Solution

6. The rate law for a reaction between A and B is given by rate
= k[A]"[B]™. On doubling the concentration of A and halving the
concentration of B, the ratio of the new rate to the earlier rate of the

reaction becomes

1
A. 2y

B.(m + n)

C.(n-m)

D.2"-™m

Answer: D



https://dl.doubtnut.com/l/_ayDG9IMwCkAR
https://dl.doubtnut.com/l/_sV5mQCTe6zBN

l @ yvatch video sSolution ]

7.During the study of kinetics of chemical or nuclear reaction, t; 5 can be
defined as

A. A. One-third of the reaction molecules are left.

B. B. Two-third of the reaction molecules are left.

C. C. One-third of half of the reaction molecules are left.

D. D. One-third of two-thirds of the reaction molecules are left.

Answer: B

o Watch Video Solution

8. Gadolinium-153, which is used to detect osteoporoiss, has a life of 242
days. After how many days, on an average, a nuclide can be conisdered

absent form patient's system?

A. A Infinity


https://dl.doubtnut.com/l/_sV5mQCTe6zBN
https://dl.doubtnut.com/l/_kildhWIz24n6
https://dl.doubtnut.com/l/_I0wlMRfwfCKH

B. B. 350 days
C. C. 242 days

D.D. 4 x 10~3 days

Answer: B

o Watch Video Solution

9.The rate constant for the hydrolyiss of ethyl acetate in the presence of
0.1N acid (A) was found to be 5.4 x 10°s~! and for the hydrolyiss of ethyl
acetate in the presence of 0.1N acid (B) , it was 6.2 x 10 °s~1, form these
observations, one may conclude that

A. A. Acids (A) and (B) are both of same strength.

B. B. Acid (B) is weaker than acid (A).

C. C. Acid (B) is stronger than acid (A).

D. D. Data in insufficient.


https://dl.doubtnut.com/l/_I0wlMRfwfCKH
https://dl.doubtnut.com/l/_jeZFOTSv81PY

Answer: C

o Watch Video Solution

Slow

10. For the reaction,R-X - R® +x®,

© Fast
R® + OH - ROH

Which type of reaction coordinate diagram represents the above reaction

mechanism?

a. AG®
Reactic p
b. AG®
Reaction pmgreis
e« |
AG®
C Reaction progre S

D.d. This is Syl reaction where no tranistion state will be present


https://dl.doubtnut.com/l/_jeZFOTSv81PY
https://dl.doubtnut.com/l/_oQ34DKYAHbjX

Answer: B

° Watch Video Solution

11. The rate constant for zero order reaction is

Co
AAk=—
2t
(co-c.)
B.B..k =

Co-Ct
C.C.k=1n
2t

Co

Answer: B

o Watch Video Solution

12. Gaseous cyclobutane isomerizes to butadiene in a first order process

which has k value at 153 ° C of 3.3 x 10"*s ™1, How many minutes would it


https://dl.doubtnut.com/l/_oQ34DKYAHbjX
https://dl.doubtnut.com/l/_Skf1FmTu5LfQ
https://dl.doubtnut.com/l/_t53dUA07JKUC

take for the isomerization to proceeds 40% to completion at this

temperature ?

A.A. 26 min

B. B. 52 min

C.C. 13 min

D. D. None of these

Answer: A

o Watch Video Solution

13. The isomerization of cyclopropane to form propane is a first order
reaction. At 760K, 85 % of a sample of cyclopropane change to propane

in 79 min . Calculate the value of the rate constant.
-1
A.A.3.66 x 10°2 min

-1
B.B.1.04 x 102 min

-1
C.C. 2.42 min


https://dl.doubtnut.com/l/_t53dUA07JKUC
https://dl.doubtnut.com/l/_FhGBcLTorHHk

-1
D.D. 2.40 x 102 min

Answer: D

o Watch Video Solution

14. The converison of vinyl allyl ether to pent-4-enol follows first order

kinetics. The following plot is obtained for such a reaction:

—log (@ x)—

0 | | T T
2 4 6 8 10

——— Time (min) —>

The rate constant for the reaction is

A.46x10 %71


https://dl.doubtnut.com/l/_FhGBcLTorHHk
https://dl.doubtnut.com/l/_WOkMJzPx2jhU

B.1.2 x 1072571

C.23x10° %1

D.8.4x 10 %1

Answer: C

o Watch Video Solution

15. Calculate the half life of the first-order reaction:
C2H4O(g) - CH4(9) + CO(g)
The initial pressure of C,H,0(g) is 80mm and the total pressure at the
end of 20 min is 120mm.
A. 40 min
B. 120 min

C. 20 min

D. 80 min


https://dl.doubtnut.com/l/_WOkMJzPx2jhU
https://dl.doubtnut.com/l/_ita0ao9STpZy

Answer: C

° Watch Video Solution

Ex 4.3 More Than One Correct

1. Which of the following is/are correct about the first order reaction ?

rate

s
__Concentration

C. Half life depends on temperature.

D. Rate constant is directly proportional to temperature.

Answer: A::B::C

s I


https://dl.doubtnut.com/l/_ita0ao9STpZy
https://dl.doubtnut.com/l/_yDuuUtGwsCcp

| ¥ Vvatch Video Solution J

2. A reaction is 10 % complete in 5 min and 50 % complete in 25 min .

Which of the following is/are correct?

A. a. Order of reaction is one.

B. b. Order of reaction is zero.

C. c. Reaction will be complete in finite time.

D. d. Reaction will be complete in infinite time.

Answer: B::C

° Watch Video Solution

3. The correct nature of plot for first order reaction is (are):


https://dl.doubtnut.com/l/_yDuuUtGwsCcp
https://dl.doubtnut.com/l/_uUt2dQvHXZgi
https://dl.doubtnut.com/l/_K41nEWAVwIur

B.
C.
i
Iog(ld—;>
. 3’9, where 6 = 45°
p. " 7
Answer: A::D

° Watch Video Solution

4.The correct statement (s) are


https://dl.doubtnut.com/l/_K41nEWAVwIur
https://dl.doubtnut.com/l/_VARfAE8pqkJv

A. Order a reaction is an experimental property.

B. Order may change with change in experimental conditions.

C. Molecularity concerns with mechanism while order concerns with

kinetics.

D. A reaction taking place by bimolecular colliison must always be of

second order.

Answer: A::B::C

° Watch Video Solution

5.For zero order reaction which is (are) true?

A. The rate constant is dimenisonless.

B. Amount of the reactant remains the same theoughout.

Cty)p « initial concentration of the reactant.


https://dl.doubtnut.com/l/_VARfAE8pqkJv
https://dl.doubtnut.com/l/_KNeW5z0ymSTG

D. A plot of concentration of reactant vs time is a straight. line with

slope equal to -k.

Answer: C::D

° Watch Video Solution

Ex4.4 Objective

1. The half time of a first order reaction is 6.93 x 103 min at 27 °C. At

this temeprature, 108 % of the reactant molecules are able to cross-over
the energy barrier. The pre-exponential factor A in the Arrhenius equation
is equal to
-1
A.10% min

-1
B. 108 min

-1
C. 1010 min

-1
D. 1012 min


https://dl.doubtnut.com/l/_KNeW5z0ymSTG
https://dl.doubtnut.com/l/_8VEsSQpjxTdi

Answer: D

° Watch Video Solution

2. Conisder the following reaction at 300K:

A - B (uncatalyzed reaction)

A — B(catalyzed reaction)

The activation energy is lowered by 8.314kJmol ! for the catalyzed

reaction. The rate of this reaction is

A. 15 times
B. 38 times
C. 22 times

D. 28 times

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_8VEsSQpjxTdi
https://dl.doubtnut.com/l/_BmIGKoUALemF
https://dl.doubtnut.com/l/_yhCixBN4AGhO

3. For the given reaction:
H,+1I, — 2HI

T(K) 1/T(K'1) logk

769 1.3x1073 2.9
67 15x10°3 1.1

Given:

The activation energy will be

A. 41.4kcalmol 1

B. 40kcalmol 1

C.-41.4kcalmol 1

D. -40kcalmol *1

Answer: B

o Watch Video Solution

4.In the Arrhenius equation: k = Aexp( - Ea/RT), the rate constant


https://dl.doubtnut.com/l/_yhCixBN4AGhO
https://dl.doubtnut.com/l/_YPyx5FO5Whi7

A. Decreases with increaisng activation energy and increases with

temperature.

B. Increases with activation energy and temperature.

C. Decreases with activation energy and temperature.

D. Increases with activation energy and decreaisng temperature.

Answer: D

o Watch Video Solution

5. According to the Arrhenius equation a straight line is to be obtained by
plotting the logarithm of the rate constant of a chemical reaction (logk)
against

AT

B.logT

C.1/T

D.logl/T


https://dl.doubtnut.com/l/_YPyx5FO5Whi7
https://dl.doubtnut.com/l/_kp30ekjzpMRB

Answer: C

° Watch Video Solution

6. Find out the percentage of the reactant molecules crosisng over the
energy barrier at 325K.
Given: AH gy = 0.12kcal,
Eqpy = 0.02kcal
A. 80.65 %
B. 70.65 %

C.60.65 %

D. 50.65 %

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_kp30ekjzpMRB
https://dl.doubtnut.com/l/_jHGo5e8A4gRl

7.1n the presence of a catalyst, the rate of a reaction grows to the extent
of 10° times at 298K. Hence, the catalyst must have lowered E , by

A. 25kJmol -1

B. 20kJmol *1

C. 10kJmol 1

D. 28.5kJmol "1

Answer: D

o Watch Video Solution

8. Which of the following change (s) in the presence of catalyst ? (More

than one correct answer)

A. Velocity coefficient of the reaction

B. AG ® of the reaction

C. Energy of activation


https://dl.doubtnut.com/l/_RwIqkvpWofMc
https://dl.doubtnut.com/l/_7FUV1RPt7oja

D. AH of the reaction

Answer: A::C

° Watch Video Solution

9. The activation energy of a reaction is zero. The rate constant of this

reaction

A. Increases with increase of temperature

B. Decreases with an increase of temperature

C. Decreases with decrease of temperature

D. Is nearly independent of temperature

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_7FUV1RPt7oja
https://dl.doubtnut.com/l/_LEkKz8AOV4Vj

10. The rate of a chemical reaction generally increases rapidly even for

small temperature rise because of rapid increases in the

A. Colliison frequency

B. Activation energy

C. Fraction of molecules with energies in exess of the activation

energy

D. Avergae kinetic energy of the molecules

Answer: C

° Watch Video Solution

Exercises Linked Comprehension

1. The rate of reaction increases isgnificantly with increase in

temperature. Generally, rate of reactions are doubled for every 10 ° C rise

in temperature. Temperature coefficient gives us an idea about the


https://dl.doubtnut.com/l/_eN92vEy1P6GH
https://dl.doubtnut.com/l/_Bc6XaIzW5gdI

change in the rate of a reaction for every 10 ° C change in temperature.

Rate constant of(T + 10) ° C
Rate constant atT ° C

Temperature coefficient(y) =
Arrhenius gave an equation which describes aret constant k as a function
of temperature

k = Ae-Ea/RT

where k is the rate constant, A is the frequency factor or pre-exponential
factor, E, is the activation energy, T is the temperature in kelvin, R is the
universal gas constant.

Equation when expressed in logarithmic form becomes

E

a

logh = logA - >3 03RT

For areaction E, = 0 and k = 3.2 x 10851 at 325K. The value of k at 335K
would be

A.3.2 x 1081

B.6.4 x 10851

C.12.8 x 10851

D.25.6 x 10851

Answer: A


https://dl.doubtnut.com/l/_Bc6XaIzW5gdI

o Watch Video Solution

2. The rate of reaction increases isgnificantly with increase in
temperature. Generally, rate of reactions are doubled for every 10 ° C rise
in temperature. Temperature coefficient gives us an idea about the

change in the rate of a reaction for every 10 ° C change in temperature.

Rate constant of(T + 10) ° C
Rate constant atT ° C

Temperature coefficient(y) =
Arrhenius gave an equation which describes aret constant k as a function
of temperature

k = Ae-Ea/RT

where k is the rate constant, A is the frequency factor or pre-exponential
factor, E, is the activation energy, T is the temperature in kelvin, R is the
universal gas constant.

Equation when expressed in logarithmic form becomes

E

a

logh = logA - -3 03RT

For which of the following reactions ks;,/ksy, would be maximum?

AP+Q - R E,=10kJ


https://dl.doubtnut.com/l/_Bc6XaIzW5gdI
https://dl.doubtnut.com/l/_cgWv5UBpo7bj

B.E+F — D,E, = 21kJ

CA+B - C,E, =10.5kJ

D.L+M — N,E, =5kJ

Answer: B

o Watch Video Solution

3. The rate of reaction increases isgnificantly with increase in
temperature. Generally, rate of reactions are doubled for every 10 ° C rise
in temperature. Temperature coefficient gives us an idea about the

change in the rate of a reaction for every 10 ° C change in temperature.

Rate constant of(T + 10) ° C

Rate constant atT ° C

Temperature coefficient(y) =
Arrhenius gave an equation which describes aret constant k as a function
of temperature

k = Ae'Ea/RT

where k is the rate constant, A is the frequency factor or pre-exponential

factor, E is the activation energy, T is the temperature in kelvin, R is the


https://dl.doubtnut.com/l/_cgWv5UBpo7bj
https://dl.doubtnut.com/l/_LCPmXw5cYU5o

universal gas constant.

Equation when expressed in logarithmic form becomes

logk = logA -

E

a

2.303RT

Activation energies of two reaction are E, and E; with E, > E' . If the

temperature of the reacting systems is increased form T to T, (k' is rate

constant at higher temperature).

ki k)
ki k)
TS
ki k)
C. k_1 > k_2
ki 2ky
TR
Answer: C

o Watch Video Solution

4. The rate of reaction increases isgnificantly with increase in

temperature. Generally, rate of reactions are doubled for every 10 ° C rise


https://dl.doubtnut.com/l/_LCPmXw5cYU5o
https://dl.doubtnut.com/l/_Lz5VZ9ZBQ8gS

in temperature. Temperature coefficient gives us an idea about the

change in the rate of a reaction for every 10 ° C change in temperature.

Rate constant of(T + 10) ° C
Rate constant atT ° C

Temperature coefficient(y) =
Arrhenius gave an equation which describes aret constant k as a function
of temperature

k = Ae-Ea/RT

where k is the rate constant, A is the frequency factor or pre-exponential
factor, E, is the activation energy, T is the temperature in kelvin, R is the
universal gas constant.

Equation when expressed in logarithmic form becomes

Ea

logh = logA - 23 03RT

For the given reactions, following data is given

-2000

P-Q ky = 101%xp —
14 -1000

C-D k, = 10""exp T

Temperature at which k; =k, is

A.434.22K

B. 1000K


https://dl.doubtnut.com/l/_Lz5VZ9ZBQ8gS

C. 2000K

D. 868.44K

Answer: A

° Watch Video Solution

5. The rate constant for the decompoistion of a certain reaction is

described by the equation:

1.25 x 104K

logk '1):14-
ogk(s ;

Pre-exponential factor for this reaction is
A 14571
B. 105!
C.10 141

D.1.25 x 10%s°1

Answer: B

| o |


https://dl.doubtnut.com/l/_Lz5VZ9ZBQ8gS
https://dl.doubtnut.com/l/_K5h8B9oFZCIZ

l & Watch Video Solution J

6. The rate constant for the decompoistion of a certain reaction is

described by the equation:

1.25 x 10K

-1 = -
logk(s ) 14 T

Energy of activation (in kcal) is
A. 57.6kcal
B. 1.25 x 10%kcal
C. 14.0kcal

D. 14 x 10%kcal

Answer: A

o Watch Video Solution

7. The rate constant for the decompoistion of a certain reaction is

described by the equation:


https://dl.doubtnut.com/l/_K5h8B9oFZCIZ
https://dl.doubtnut.com/l/_K9VMQde01Sfw
https://dl.doubtnut.com/l/_uqve3R6a0ojG

1.25 x 104K

-1 = -
logk(s ) 14 T

At what temperature, rate constant is equal to pre-exponential factor?

1.25 x 10K
AT= —————
14
B.T = o
C.T=0

D. (14 - 1.25 x 104)K

Answer: B

o Watch Video Solution

8. The rate constant for the decompoistion of a certain reaction is

described by the equation:

. 1.25 x 10K
og(s-1) = 14~ 210K

What is the effect on the rate of reaction at 127 ° C, if in the presence of

catalyst, energy of activation is lowered by 10kJmol ~1?

A.5 times


https://dl.doubtnut.com/l/_uqve3R6a0ojG
https://dl.doubtnut.com/l/_Il1On6hQ3TUy

B. 10 times

C.7 times

D. 20 times

Answer: D

o Watch Video Solution

9. The rate constant for the decompoistion of a certain reaction is

described by the equation:

1.25 x 10%K
1ogk(s-1) =14
T
A two-step mechanism has been suggested for the reaction of nitric oxide

and bromine:
kl
NO(g) + Bry(g) — NOBr,(g)
k2
NOBr,(g) + NO(g) — 2NOBr(g)

The observed rate law is, rate Zk[NO]Z[Brz]. Hence, the rate-

determining step is


https://dl.doubtnut.com/l/_Il1On6hQ3TUy
https://dl.doubtnut.com/l/_Z6TIh5KB3aCF

A.NO(g) + Bry(g) — NOBr,(g)
B. NOBry(g) + NO(g) » 2NOBr(g)
C. 2NO(g) + Br,(g) — 2NOBr(g)

D. None of these

Answer: B

o Watch Video Solution

10. The following data were observed for the following reaction at

25°C, CH30H + (CgHs ) ,CCl ~ (CgHs ) ,C. OCH; + HCI

Set Initial concentration time (A7) Final |
M) (min) concen-
[A], (B, tration (M)
I ~0.10 0.05 25 0.0033
I 0.10 0.10 15 0.0039
0.10 7.5
111 020 | 90 | 75 | 00077
d[C]
Rates —— in sets I, Il, and Ill are, respectively,

-1
(in M min ):


https://dl.doubtnut.com/l/_Z6TIh5KB3aCF
https://dl.doubtnut.com/l/_iP60WOhWhUFx

I I III
A. -4 -4 -3
1.30 x 10 2.6 x10 1.02 x 10

I 11 il
B.
0.033 0.0039 0.0077
I I I

C. 9 9
0.02x 10°% 0.04 x 10°% 0.017

D. None of these

Answer: A

o Watch Video Solution

1. The following data were observed for the following reaction at

25°C, CH30H + (CgHs ) ,CCl ~ (C¢Hs ) ,C. OCH; + HCI

Set Initial concentration time (A7) Final |
(M) (min) concen-
[A], [B], tration (M)
I 010 0.05 25 0.0033
I 0.10 0.10 5 0.0039
I 020 | 010 ] 75 | 00077

-1
Rate constant of the above experiment is (in LM "2 min ) :

A.2.6x 1072


https://dl.doubtnut.com/l/_iP60WOhWhUFx
https://dl.doubtnut.com/l/_DSFM6trsQEAv

B.2.6 x 10!

C.26x10°%

D.1.3x 1072

Answer: B

o Watch Video Solution

12. The following data were observed for the following reaction at

25°C, CH30H + (CgHs ) ,CCl ~ (C¢Hs ) ,C. OCH; + HCI

Set Initial concentration time (A7) Final |
M) (min) concen-
[A], [B], tration (M)
I ~0.10 0.05 25 0.0033
I 0.10 0.10 IS 0.0039
- 020 | 010 | 75 | 00077

Rate law of the above experiment is

A. k[A]2[B]

B. k[A][B]


https://dl.doubtnut.com/l/_DSFM6trsQEAv
https://dl.doubtnut.com/l/_TmLIhohWhoho

C. k[A][B]?

D. k[A][B]?

Answer: A

° Watch Video Solution

13. The energy profile diagram for the reaction:

CO(g) + NO,(g) & CO,(g) + NO(g) is given below:


https://dl.doubtnut.com/l/_TmLIhohWhoho
https://dl.doubtnut.com/l/_c3AkawEC1vL4

I A
X
Energy v
R
Reaction path —»

The activation energy of the forward reaction is

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_c3AkawEC1vL4

14. The energy profile diagram for the reaction:

CO(g) + NO,(g) & CO5(g) + NO(g) is given below:

I A
X
Energy v
R
Reaction path —

The activation energy of the backward reaction is

B.y

Cx+y


https://dl.doubtnut.com/l/_c3AkawEC1vL4
https://dl.doubtnut.com/l/_tZidq8dTdMhP

Answer: C

o Watch Video Solution

15. The energy profile diagram for the reaction:

CO(g) + NO,(g) & CO,(g) + NO(g) is given below:

I A

X

Energy v

R
y
P

z

Reaction path —»

the heat of the reaction is


https://dl.doubtnut.com/l/_tZidq8dTdMhP
https://dl.doubtnut.com/l/_Wcmu5Izdh4vx

B.y

Cx+y

Answer: B

o Watch Video Solution

16. The energy profile diagram for the reaction:

CO(g) + NO,(g) & CO,(g) + NO(g) is given below:


https://dl.doubtnut.com/l/_Wcmu5Izdh4vx
https://dl.doubtnut.com/l/_L3WQ3gZsJAxL

I A
X
Energy v
R
Reaction path —»

The threshold energy of the reaction is

Ax+y-z

B.x-y+z

Cx+y+z

D.x-y-z

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_L3WQ3gZsJAxL

17. The reaction SZOé' +3[° - ZSOi' + 13 is of first order both with
respect to persulphate and iofide ions. Taking the initial concentration as
a and b, respectively, and taking x as the concentration of the triofide at
time ¢, a differential rate equation can be written.

Two suggested mechanism for the reaction are:

.5,05” +1° & SO,I° + 503 (fast)

kl
1 +S0,I° - I,+S03 (show)
k2
]
1° +1, - I (fast)
kl
2- -
I.S,053” +1° — S,04I% (slow)
k2
- 2-
S,05I%" — 2503 +1I° (fast)
k3
I® +1° — I(fast)
k4

I,+1% - I3 (fast)

The general difference equation for the above reaction is

dx

A. E = kla - x][b - 3x](k > 0)
dx

B. — = -kla-x][b - 3x](k > 0)

dt


https://dl.doubtnut.com/l/_L3WQ3gZsJAxL
https://dl.doubtnut.com/l/_16cVH0rV3P0d

dx

C. E = kl[a - x][b - x](k > 0)
dx _
D. P kla - x][b - x](k > 0)
Answer: A

° Watch Video Solution

18. The reaction 820523' +3[° - 2SOi' +13e is of first order both with
respect to persulphate and iofide ions. Taking the initial concentration as
a and b, respectively, and taking x as the concentration of the triofide at
time ¢, a differential rate equation can be written.

Two suggested mechanism for the reaction are:

.5,05” +1° & SO,I® +S0; (fast)
kl

1 +S0,1° - I,+S03 (show)
k2

1® +1, — I3 (fast)

kl

I.S,057 +1° — S,041% (slow)
kZ

S,0g13" — 25037 + 19 (fast)
k3

I® +71° — I (fast)


https://dl.doubtnut.com/l/_16cVH0rV3P0d
https://dl.doubtnut.com/l/_OwnFGNtpsPXx

k4
I,+1® - I3 (fast)

For the reaction I, + 2520§' - 5402' +2I°

o] oot

dt 2 dt
) o]
= -2
d[n] d[re] d[s05]
T T TTa T«
d[s,08] d[r°]
V- dt T2 dt

The correct option is

A.Only |

B.land IV

C.lland IV

D. Only I

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_OwnFGNtpsPXx
https://dl.doubtnut.com/l/_WfGmu85y6Bg7

19. Conisder the reaction represented by the equation:
CH;ClI(g) + Hy,O(g9) — CH3;0H(g) + HCI(g)

These kinetics data were obtained for the given reaction concentrations:

Initial conc (M) Initial rate of disappearance
[ch,ci] [1,0] of crycl(ms)

0.2 0.2 1

0.4 0.2 2

0.4 0.4 8

The rate law for the reaction will be
a.r=k[cH | [Hy0]
B.r = k| cH,c1 [?[H,0]

c.r=k[cHycl][H0]?

D.r = k| cH 1 ?[H,0]*

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_WfGmu85y6Bg7

20. Conisder the reaction represented by the equation:
CH5Cl(g) + H,0(g) ~ CH3OH(g) + HCI(g)

These kinetics data were obtained for the given reaction concentrations:

Initial conc (M) Initial rate of disappearance
[cH,cl] [H,0] of cHyci(ms™!)

0.2 0.2 1

0.4 0.2 2

0.4 0.4 8

Order with respect to [CHSCI] will be

A0
B.1
C.2

D.3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_zByEbQJqMvvQ

21. Conisder the reaction represented by the equation:
CH5Cl(g) + H,0(g) ~ CH3OH(g) + HCI(g)

These kinetics data were obtained for the given reaction concentrations:

Initial conc (M) Initial rate of disappearance
[cH,cl] [H,0] of cHyci(ms™!)

0.2 0.2 1

0.4 0.2 2

0.4 0.4 8

Overall order of the reaction will be

A.0

B.1

C.2

D.3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_TMd1gVt6w42X

22. Conisder the reaction represented by the equation:
CH5Cl(g) + H,0(g) ~ CH3OH(g) + HCI(g)

These kinetics data were obtained for the given reaction concentrations:

Initial conc (M) Initial rate of disappearance
[cH,cl] [H,0] of cHyci(ms™!)

0.2 0.2 1

0.4 0.2 2

0.4 0.4 8

Unit of rate constant will be

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ycuKfbesuC8v

23. Conisder the reaction represented by the equation:
CH;Cl(g) + H,0(g9) —» CH;0OH(g) + HCl(g)

These kinetics data were obtained for the given reaction concentrations:

Initial conc (M) Initial rate of disappearance
[cH,cl] [H,0] of cHyci(ms™!)

0.2 0.2 1

0.4 0.2 2

0.4 0.4 8

If H,O is taken in large excess, the order of the reaction will be

Al

B.0

C.3

D.2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lfABPhDHxexk

24. For the reaction: aA + bB —» ¢C + dD

Rate = i "0 d b d o dt _d d

For reaction 3Br0® - BrO3e + 2Br®, the value of rate constant at 80 ° C
d [BrO © ]

in the rate law for -T was found to be 0.054Lmol s 1. The rate

d[BrOSe]
constant (k) for the reaction in terms of 4 is

A.0.018Lmol "1s-1
B.0.162Lmol "1s-1
C.0.036Lmol "1s-1

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_DFFrMIdw0C8r

25. For the reaction: aA + bB —» ¢C + dD

Rate = i "0 dt b d o dt d d

The rate of formation of SO; in the following reaction 250, + O, — 250,

-1
is 100g min . Hence the rate of disappearance of O, is

-1
A.2g min

-1
B. 20g min

-1
C. 200g min

-1
D. 50g min

Answer: B

o Watch Video Solution

26. For the reaction: aA + bB - ¢C + dD

dx -1d[A] -1d[B]

1d[C] 1d[D]
Rate = — = —— = — = - -

e d dt

A reaction follows the given concentration-time graph. The rate for this


https://dl.doubtnut.com/l/_LIaxj4h671M0
https://dl.doubtnut.com/l/_MBgik9QAPSop

reaction at 20s will be

0.5

-

0 20 40 60 80 100
Time () ———>

A4x103Mms™!
B.1x 10 2Ms™!
C.2 x 10 2Ms 1

D.7 x 10 3Ms ™!

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_MBgik9QAPSop

27.For the reaction: aA + bB —» ¢C + dD

v _ GX_-1d1A] _-1d[B] _1d(C] _1dD]
M T U T d d b d ¢ d  d dt

In the following reaction,

XA - yB

aAl] . ras
log.[-T]—log.[ it ]+0.3

where negative isgn indicates rate of disappearance of the reactant. Thus,
x:yis:

Al:2

B.2:1

C.3:1

D.3:10

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_MBgik9QAPSop
https://dl.doubtnut.com/l/_uUGkuobKw3La

28. The energy change accompanying the equilibrium reaction A & B is

-33.0kJmol 1.

Threshy

energy

Energy — 5

v

o

Progress of reaction —>

Assuming that pre-exponential factor is same for forward and backward

reaction answer the following:

The equilibrium constant k for the reaction at 300K
A.5.55 x 10°
B.5.67 x 103
C.5.55 x 10°

D.5.67 x 102

Answer: A

f _


https://dl.doubtnut.com/l/_4SKjDCfqec9m

| o Watch Video Solution

29. The energy change accompanying the equilibrium reaction A & B is

-33.0kJmol 1.

Threshy

energy

Energy — 5

o

Progress of reaction —>
Assuming that pre-exponential factor is same for forward and backward
reaction answer the following:
The energy of activation for forward and backward reactions (Efand E,)
at 300K. Given that Efand E, are in the ratio 20: 31,

A.69, 93

B. 60, 93

C.93,60


https://dl.doubtnut.com/l/_4SKjDCfqec9m
https://dl.doubtnut.com/l/_M9J1RFCvxGcM

D. 90, 60

Answer: B

o Watch Video Solution

30. The energy change accompanying the equilibrium reaction A & B is

-33.0kJmol 1.

Threshy

energy

Energy — 5

o

Progress of reaction —>

Assuming that pre-exponential factor is same for forward and backward

reaction answer the following:

The threshold energy of the reaction is when PE of B is 30kJmol " ..

A. 30


https://dl.doubtnut.com/l/_M9J1RFCvxGcM
https://dl.doubtnut.com/l/_zOHkahSrzRG4

B. 140

C.123

D. 125

Answer: C

o Watch Video Solution

31. In the start of summer, a given sample of milk turns sour at room

temperature (27 ° C) in 48 hours. In a refrigerator at 2 ° C, milk can be

stored there times longer before it sours.

The activation energy of the souring of milk is (kJmol'l)

A.30.210
B. 30.146
C.30.0

D. 35.126


https://dl.doubtnut.com/l/_zOHkahSrzRG4
https://dl.doubtnut.com/l/_z1Uj5E3kMVFB

Answer: B

° Watch Video Solution

32. In the start of summer, a given sample of milk turns sour at room

temperature (27 ° C) in 48 hours. In a refrigerator at 2 ° C, milk can be
stored there times longer before it sours.
The time taken by the milk to sour at 37 °C

A. 35.2hr

B. 32.5hr

C.35.3hr

D. 32.3hr

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_z1Uj5E3kMVFB
https://dl.doubtnut.com/l/_HCS1rQfkjXSU

33. In the start of summer, a given sample of milk turns sour at room

temperature (27 °C) in 48 hours. In a refrigerator at 2 ° C, milk can be
stored there times longer before it sours.
Calculate the rate constant at 310K, when rate constant at 300K is
1.6 x 10°

A.2.363 x 10°

B.2.4 x 10°

C.2.450 x 10°

D.3.123 x 10°

Answer: A

° Watch Video Solution

34. A colliison between reactant molecules must occur with a certain
minimum energy before it is effective in yielding Product molecules. This

minimum energy is called activation energy E_ Large the value of


https://dl.doubtnut.com/l/_DoyWPEKjs3qC
https://dl.doubtnut.com/l/_nMEF6W6RPnbI

activation energy, smaller the value of rate constant k. Larger is the value

of activation energy, greater is the effect of temperature rise on rate

constant k.

N
7

Potential energy —>

Collision number —>»

E¢= Activation energy of forward reaction
E, = Activation energy of backward reaction
AH = E;-E,

E¢= threshold energy

If a reaction A+ B — C is exothermic to the extent 30kJmol~! and the


https://dl.doubtnut.com/l/_nMEF6W6RPnbI

forward reaction has an activation energy of 249kJmol ! the activation
energy for reverse reaction in kJmol " is

A. 324

B.279

C.40

D. 100

Answer: B

o Watch Video Solution

35. A colliison between reactant molecules must occur with a certain
minimum energy before it is effective in yielding Product molecules. This
minimum energy is called activation energy E, Large the value of
activation energy, smaller the value of rate constant k. Larger is the value
of activation energy, greater is the effect of temperature rise on rate

constant k.


https://dl.doubtnut.com/l/_nMEF6W6RPnbI
https://dl.doubtnut.com/l/_YWXHIkVeCqIs

N
7

Potential energy —>

Collision number —>»

E¢= Activation energy of forward reaction
E, = Activation energy of backward reaction
AH = E;-E,
E¢= threshold energy
For the following reaction at a particular temperature, according to the
equations
2N,O; — 4NO, + O,
1
2NO, + 502 - N,Og

The activation energies are E, and E,, respectively. Then


https://dl.doubtnut.com/l/_YWXHIkVeCqIs

A.E,>E,

B.E, < E,

C.E, = 2E,

D.\[E,E; = 1

Answer: A

o Watch Video Solution

36. A colliison between reactant molecules must occur with a certain
minimum energy before it is effective in yielding Product molecules. This
minimum energy is called activation energy E, Large the value of
activation energy, smaller the value of rate constant k. Larger is the value
of activation energy, greater is the effect of temperature rise on rate

constant k.


https://dl.doubtnut.com/l/_YWXHIkVeCqIs
https://dl.doubtnut.com/l/_rWcna0GdQUcD

N
7

Potential energy —>

Collision number —>»

E¢= Activation energy of forward reaction

E, = Activation energy of backward reaction

AH = E;-E,

E¢= threshold energy

In a hypothetical reaction A — B, the activation energies for the forward
and backward reactions are 15 and 9kJmol 1, respectively. The potential

energy of A is 10kJmol 1. Which of the following is wrong?

A.The threshold energy of the reaction is 25k/J.


https://dl.doubtnut.com/l/_rWcna0GdQUcD

B. The potential energy of B is 16kJ.

C.The heat of reaction is 6kJ.

D. The reaction is exothermic.

Answer: D

o Watch Video Solution

37. A colliison between reactant molecules must occur with a certain
minimum energy before it is effective in yielding Product molecules. This
minimum energy is called activation energy E, Large the value of
activation energy, smaller the value of rate constant k. Larger is the value
of activation energy, greater is the effect of temperature rise on rate

constant k.


https://dl.doubtnut.com/l/_rWcna0GdQUcD
https://dl.doubtnut.com/l/_EnfxNY6gHEfX

N
7

Potential energy —>

Collision number —>»

E¢= Activation energy of forward reaction

E, = Activation energy of backward reaction

AH = E(-E,

E¢= threshold energy

For two reactions, activation energies are E ;; and E ,,, rate constant are

k, and k, at the same temperature. If k; > k,, then

AE,>E,

B. Eal = EaZ


https://dl.doubtnut.com/l/_EnfxNY6gHEfX

CE,<Ep

D.E, > E,

Answer: C

° Watch Video Solution

38. A colliison between reactant molecules must occur with a certain
minimum energy before it is effective in yielding Product molecules. This
minimum energy is called activation energy E, Large the value of
activation energy, smaller the value of rate constant k. Larger is the value
of activation energy, greater is the effect of temperature rise on rate

constant k.


https://dl.doubtnut.com/l/_EnfxNY6gHEfX
https://dl.doubtnut.com/l/_u9yNLFLcfRdU

N
7

Potential energy —>

Collision number —>»

E¢= Activation energy of forward reaction

E, = Activation energy of backward reaction

AH = E;-E,

E¢= threshold energy

-E,/RT

The rate constant of a certain reaction is given by k = Ae

(where A = Arrhenius constant). Which factor should be lowered so that

the rate of reaction may increase?

AT


https://dl.doubtnut.com/l/_u9yNLFLcfRdU

B.Z

C.A

D.E

Answer: D

o Watch Video Solution

39. A colliison between reactant molecules must occur with a certain
minimum energy before it is effective in yielding Product molecules. This
minimum energy is called activation energy E, Large the value of
activation energy, smaller the value of rate constant k. Larger is the value
of activation energy, greater is the effect of temperature rise on rate

constant k.


https://dl.doubtnut.com/l/_u9yNLFLcfRdU
https://dl.doubtnut.com/l/_DjI1ejQyUFKy

N
7

Potential energy —>

Collision number —>»

E¢= Activation energy of forward reaction

E, = Activation energy of backward reaction

AH = E;-E,

E¢= threshold energy

The activation eneries for forward and backward reactions in a chemical

reaction are 30.5 and 45.4kJmol ! respectively. The reaction is

A. Exothermic

B. Endothermic


https://dl.doubtnut.com/l/_DjI1ejQyUFKy

C. Neither exothermic nor endothermic

D. Independent of temperature

Answer: A

o Watch Video Solution

40.The order of reaction is an experimentally determined quanity. It may
be zero, poistive, negative, or fractional. The kinetic equation of nth order

reaction is

_ 1 1 1 .
" (n-1) (a_x)n—l B qn-1 (i)

Half life of nth order reaction depends on the initial concentration

according to the following relation:

1 .o
ty,9 & F (i)

The unit of the rate constant varies with the order but general relation

for the unit of nth order reaction is

1

Conc

n-1
Units of k = [ ] x Time "L ..(iii)


https://dl.doubtnut.com/l/_DjI1ejQyUFKy
https://dl.doubtnut.com/l/_MxJUnZnrsULu

The differential rate law for nth order reaction may be given as:

dXx

i k[A]™ ..(iv)

where A denotes the reactant.

The unit of rate and rate constant are same for

A. Zero order reaction

B. First order reaction

C. Second order reaction

D. Half order reaction

Answer: A

o Watch Video Solution

41. The order of reaction is an experimentally determined quanity. It may
be zero, poistive, negative, or fractional. The kinetic equation of nth order

reaction is

Kt = — 1 1 _
t= (n-1) (a_x)n-l _an_l (1)


https://dl.doubtnut.com/l/_MxJUnZnrsULu
https://dl.doubtnut.com/l/_zUQ6JYvHS5pZ

Half life of nth order reaction depends on the initial concentration

according to the following relation:

1 .o
ty,p & F (i)

The unit of the rate constant varies with the order but general relation

for the unit of nth order reaction is

1 n-1 1
Units of k = | =—— x Time ™" ..(iii
nits o [Conc] ime (iii)
The differential rate law for nth order reaction may be given as:

X _ k[A]" ..(iv)
o W(iv
where A denotes the reactant.

The rate constant for zero order reaction is

where ¢, and ¢, are concentration of reactants at respective times.

Co
Ak=—
2t
Co-C
B.k =
t
Co-Ct
C.k=In.
2t
Co
D.k=—
c

Answer: B



https://dl.doubtnut.com/l/_zUQ6JYvHS5pZ

| o Watch Video Solution

42.The order of reaction is an experimentally determined quanity. It may
be zero, poistive, negative, or fractional. The kinetic equation of nth order

reaction is

__1 1 1 _
t= (n-1)|(a-xn1! Tl (i)

Half life of nth order reaction depends on the initial concentration

according to the following relation:

1 .
ty/y & F (i)

The unit of the rate constant varies with the order but general relation

for the unit of nth order reaction is

1

Conc

n-1
Units of k = [ ] x Time "1 ..(iii)

The differential rate law for nth order reaction may be given as:

a [A]™ ..(iv)

where A denotes the reactant.

The half life for a zero order reaction equals


https://dl.doubtnut.com/l/_zUQ6JYvHS5pZ
https://dl.doubtnut.com/l/_A890XdE7JhcT

Answer: D

o Watch Video Solution

43.The order of reaction is an experimentally determined quanity. It may
be zero, poistive, negative, or fractional. The kinetic equation of nth order

reaction is

Kot = 1 1 1 i
S (n-1) (a—x)”'l-a”'1 -

Half life of nth order reaction depends on the initial concentration

according to the following relation:

1 .o
ty,p & F (1)

The unit of the rate constant varies with the order but general relation


https://dl.doubtnut.com/l/_A890XdE7JhcT
https://dl.doubtnut.com/l/_l9kc0cawj6K2

for the unit of nth order reaction is

1

Conc

n-1
Units of k = [ ] x Time "1 ..(iii)

The differential rate law for nth order reaction may be given as:

K ar

— = iv

dt )

where A denotes the reactant.
For a reaction:

1° +0cCI® - 10° +CI®

in an aqueous medium, the rate of the reaction is given by

dlioe]  [re][oci®]

SRS

The overall order of the reaction is

B.1

C.Zero

D.2

Answer: B


https://dl.doubtnut.com/l/_l9kc0cawj6K2

o Watch Video Solution

44.The order of reaction is an experimentally determined quanity. It may
be zero, poistive, negative, or fractional. The kinetic equation of nth order

reaction is

Kxt= — 1 1 .
t= (n-1)|(a-x"1 Tl (i)

Half life of nth order reaction depends on the initial concentration

according to the following relation:

1 .o
ty,p & F (1)

The unit of the rate constant varies with the order but general relation

for the unit of nth order reaction is

1

n-1
. _ . I
Units of k = [_Conc] x Time ™~ ...(iii)

The differential rate law for nth order reaction may be given as:

X A
i [A]™..(iv)

where A denotes the reactant.

In a chemical reaction A — B, it is found that the rate of the reaction


https://dl.doubtnut.com/l/_l9kc0cawj6K2
https://dl.doubtnut.com/l/_fZt8eis6wWtk

doubles when the concentration of A is increased four times. The order of

the reaction with respect to A is:

D.2

Answer: B

o Watch Video Solution

45. Conisder the following elementary reaction,
2A+ B+ C - Products. All reactants are present in the gaseous state
and reactant C is taken in excess.

What is the rate expresison of the reaction?

A.Rate = K[A]?[BI[C]

B.Rate = Kk[A]?[B]


https://dl.doubtnut.com/l/_fZt8eis6wWtk
https://dl.doubtnut.com/l/_XWG7g0ngsLVw

[A]°[B]
[C]

C.Rate =k

D.Rate = k[C]°

Answer: B

o Watch Video Solution

46. Conisder the following elementary reaction,
2A+ B+ C - Products. All reactants are present in the gaseous state
and reactant C is taken in excess.

What is the unit of rate constant of the reaction?

A.mol " ltime™!

B. time !

C. mol L%time1

D. mol “2L%time !

Answer: D

(e |


https://dl.doubtnut.com/l/_XWG7g0ngsLVw
https://dl.doubtnut.com/l/_dwJADC2PzMZM

| ¥ Vvatch Video Solution J

47. Conisder the following elementary reaction,
2A+ B+ C — Products. All reactants are present in the gaseous state

and reactant C is taken in excess.

How will the rate change if the concentration of A is doubled and that of

B is tripled ?

A. The rate increases 12 times of original value.

B. The rate increases 8 times of original value.

C.The rate reduces 12 times of original value.

D. The rate reduces 8 times of original value.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_dwJADC2PzMZM
https://dl.doubtnut.com/l/_AQMQ4vd7jRS9

48. For the reaction: X(g) — Y(g) + Z(g), the following data were obtained

at30°C:

Experiment [X] (molL } 1) Rate (molL “Lhr- 1)

I 0.17 0.05
II 0.34 0.10
11 0.68 0.20

The rate constant of the above reaction is

A.0.588hr "1

B.0.294hr"1

C.0.123hr" !

D. 0.210hr "1

Answer: B

° Watch Video Solution

49. For the reaction: X(g) — Y(g) + Z(g), the following data were obtained

at30°C:


https://dl.doubtnut.com/l/_cMWesikGfzKY
https://dl.doubtnut.com/l/_Ln8SRvXAyTm6

Experiment [X] (molL ) 1) Rate (molL “Lhr- 1)

I 0.17 0.05
II 0.34 0.10
11 0.68 0.20

The equilibrium constant for the reaction is 0.50. Assuming that the
reaction proceeds by one-step mechanism. Find the rate constant of
reverse reaction?

A.0.294hr "1

B. 0.588hr "1

C.0.123hr"1

D.0.117hr 1

Answer: B

° Watch Video Solution

50. For the reaction: X(g) — Y(g) + Z(g), the following data were obtained

at30°C:


https://dl.doubtnut.com/l/_Ln8SRvXAyTm6
https://dl.doubtnut.com/l/_uZmFwcsKHivY

Experiment [X] (molL ) 1) Rate (molL “Lhr- 1)

I 0.17 0.05
II 0.34 0.10
11 0.68 0.20

In experiment (I), what time will reactant (X) take to be reduced into

0.0425M?

A. 2.4hr

B. 0.48hr

C.3.1hr

D.4.7hr

Answer: D

° Watch Video Solution

51. The reaction 2AX(g) + 2B,(g) — A,(g9) + 2B,X(g) has been studied
kinetically and on the baiss of the rate law following mechanism has been

proposed.

l.2AX & A,X, (fast and reverse)


https://dl.doubtnut.com/l/_uZmFwcsKHivY
https://dl.doubtnut.com/l/_pMHwRhz77dAL

. A,X, + B, ~ A,X + B,X
. A,X + By — A, + B,X

where all the reaction intermediates are gases under ordinary condition.
form the above mechanism in which the steps (elementary) differ
conisderably in their rates, the rate law is derived uisng the principle that
the slowest step is the rate-determining step (RDS) and the rate of any
step varies as the Product of the molar concentrations of each reacting
speacting species raised to the power equal to their respective
stoichiometric coefficients (law of mass action). If a reacting species is
solid or pure liquid, its active mass, i.e., molar concentration is taken to be
unity, the standard state. In qrder to find out the final rate law of the
reaction, the concentration of any intermediate appearing in the rate law
of the RDS is substituted in terms of the concentration of the reactant(s)
by means of the law of mass action applied on equilibrium step.

Let the equilibrium constant of Step | be 2 x 10 3mol 'L and the rate

constants for the formation of A,X and A, in Step Il and Il are

-1 -1
3.0 x 10 2mol "L min and 1 x 103mol "L min (all data at 25° C), then


https://dl.doubtnut.com/l/_pMHwRhz77dAL

-1
what is the overall rate constant (mol'zL2 min ) of the consumption of

B,?

A.6x10°°
B.1.2 x 1074
C.3x10°°

D.1.5x 10>

Answer: B

o Watch Video Solution

52. The reaction 2AX(g) + 2B,(g) — A,(g) + 2B,X(g) has been studied
kinetically and on the baiss of the rate law following mechanism has been
proposed.

l.2AX & A,X, (fast and reverse)

L AyX, + By — AyX + BoX

l.AX + B, » A, +B,X


https://dl.doubtnut.com/l/_pMHwRhz77dAL
https://dl.doubtnut.com/l/_LMFZfQCmI5nt

where all the reaction intermediates are gases under ordinary condition.
form the above mechanism in which the steps (elementary) differ
conisderably in their rates, the rate law is derived uisng the principle that
the slowest step is the rate-determining step (RDS) and the rate of any
step varies as the Product of the molar concentrations of each reacting
speacting species raised to the power equal to their respective
stoichiometric coefficients (law of mass action). If a reacting species is
solid or pure liquid, its active mass, i.e., molar concentration is taken to be
unity, the standard state. In qrder to find out the final rate law of the
reaction, the concentration of any intermediate appearing in the rate law
of the RDS is substituted in terms of the concentration of the reactant(s)
by means of the law of mass action applied on equilibrium step.

How many times the rate of formation of A, will increase if

concentrations of AX is doubled and that of B, is increased theee fold?

A. 36

B.12

C.6

D.8


https://dl.doubtnut.com/l/_LMFZfQCmI5nt

Answer: B

° Watch Video Solution

53. The reaction 2AX(g) + 2B,(g) — A,(g) + 2B,X(g9) has been studied
kinetically and on the baiss of the rate law following mechanism has been
proposed.

l.2AX & A,X, (fast and reverse)

Il.A,X, + By, » AyX + BoX

. AX + B, — A, +B,X

where all the reaction intermediates are gases under ordinary condition.
form the above mechanism in which the steps (elementary) differ
conisderably in their rates, the rate law is derived uisng the principle that
the slowest step is the rate-determining step (RDS) and the rate of any
step varies as the Product of the molar concentrations of each reacting
speacting species raised to the power equal to their respective
stoichiometric coefficients (law of mass action). If a reacting species is
solid or pure liquid, its active mass, i.e., molar concentration is taken to be

unity, the standard state. In qrder to find out the final rate law of the


https://dl.doubtnut.com/l/_LMFZfQCmI5nt
https://dl.doubtnut.com/l/_eIDnKAlDNlZe

reaction, the concentration of any intermediate appearing in the rate law
of the RDS is substituted in terms of the concentration of the reactant(s)
by means of the law of mass action applied on equilibrium step.

What is the initial rate of formation of A, when [AX]=0.1M and
[B,] = 1om
-1
A. 1.2 x 10 °molL ! min

-1
B. 4.5 x 10 "®molIL "1 min

-1
C.3 x 10 "molL ! min

-1
D. 6 x 10 "molL "1 min

Answer: D

o Watch Video Solution

54.The rate law expresison is given for a typical reaction,n;A +n,B —» P
as r = k[A]"[B]™. The reaction completes only in one step and A and B
are present in the solution. If the reaction occurs in more than one step,

then the rate law is expressed by consdering the slowest step, i.e,, for Syl


https://dl.doubtnut.com/l/_eIDnKAlDNlZe
https://dl.doubtnut.com/l/_r5GXn3zKwo9h

reaction r = k[RX]. If the eraction occurs in more than one step and the
rates of the steps involved are comparable, then steady state
approximation is conisdered, i.e, the rate of formation of intermediate is
always equal to the rate of decompoistion of the intermediate. Conisder
the reaction:

ka
I, ¢ k,2I(rapid equilibrium)

k3
H, +2I - 2HI(slow)

If we increase the concentration of I, two times, then the rate of

formation of HI will

A. Increase four times

B. Increase two times

C. Remain same

D. Cannot predict

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_r5GXn3zKwo9h

55.The rate law expresison is given for a typical reaction, n;A + n,B - P
as r = k[A]"[B]™. The reaction completes only in one step and A and B
are present in the solution. If the reaction occurs in more than one step,
then the rate law is expressed by consdering the slowest step, i.e,, for Syl
reaction r = k[RX]. If the eraction occurs in more than one step and the
rates of the steps involved are comparable, then steady state
approximation is conisdered, i.e, the rate of formation of intermediate is
always equal to the rate of decompoistion of the intermediate. Conisder
the reaction:
k2
I, ¢ k,2I(rapid equilibrium)

k3
H, + 2I - 2HI(slow)

Which of the following expresison is correct?

dian  kskq

A. —dt = K[Hz][lz]
dian  kiks

B. T = EZ[HZ][Iz]


https://dl.doubtnut.com/l/_r5GXn3zKwo9h
https://dl.doubtnut.com/l/_8etKRbxFsp01

D. None of these

Answer: A

o Watch Video Solution

56. A secondary alkyl halide (A) hydrolyzes with alkali (B) in aqueous
medium ismultaneously via Sy1 and Sy2 pathways with rate constants k;

and k,, respectively. form kinetic data, it was found that a plot of

L dA] Bl i ight i ith ! |
= t t t t
Al dt vs [B] is straig ine wi a slope equal to

-1
2.7 x 10 *Lmol ! min and intercept equal to 1.02 x 103, Minimum initial

e

concentration of [A] = 0.2M and [B], i.e.,, | OH | = 0.5M.

-1
The value of overall rate constant of the hydrolyiss of A (in Lmol ™! min

Aa.27x10"4

B.b.1.02 x 1073


https://dl.doubtnut.com/l/_8etKRbxFsp01
https://dl.doubtnut.com/l/_ve4EK29lt2JF

C.c.1.29x1073

D. d. None of these

Answer: C

° Watch Video Solution

57. A secondary alkyl halide (A) hydrolyzes with alkali (B) in aqueous
medium ismultaneously via Sy1 and Sy2 pathways with rate constants k;

and k,, respectively. form kinetic data, it was found that a plot of

L dA] B] i ight i ith ! |
= ——— t t t t
(Al dt vs [B] is straig ine wi a slope equal to
-1

2.7 x 10 *Lmol ! min and intercept equal to 1.02 x 10 3. Minimum initial

&)

concentration of [A] = 0.2M and [B], i.e., | OH | = 0.5M.

1
The initial rate of consumption is isopropyl chloride (in M min ) is

A.a.02x103

B.b.3x10°°


https://dl.doubtnut.com/l/_ve4EK29lt2JF
https://dl.doubtnut.com/l/_e6arJHeblcY1

C.c2.31x 1074

D.d.2.31x 1073

Answer: C

° Watch Video Solution

58.If a unimolecular reaction, A(g) — Products, takes place according to

the mechanism

kl
LA+A ek A* +A

IILA* - kP

where k, k_;, and k, are the rate constant and P, A, and A* stand for
Product molecule, normal molecules of reactants and activated molecules
of reactants respectively.

Which of the following expresison are correct?

d[a* ]

dt

A = kAT - Ky [ Jial-ky[a* |


https://dl.doubtnut.com/l/_e6arJHeblcY1
https://dl.doubtnut.com/l/_DzqnTylnKiZM

ky[A]
C. [A* ] = m

D. All of the above

Answer: D

o Watch Video Solution

59.If a unimolecular reaction, A(g) — Products, takes place according to

the mechanism

kl
LA+A ek A* +A

ILA* - kP

where ky, k_;, and k, are the rate constant and P, A, and A* stand for
Product molecule, normal molecules of reactants and activated molecules
of reactants respectively.

Which of the following statements are correct ?


https://dl.doubtnut.com/l/_DzqnTylnKiZM
https://dl.doubtnut.com/l/_VyheLSOgxaih

A. At high pressure of A, i.e, high concentration of A reaction obeys

first order kinetics.

B. At low pressure of A, reaction reaction obeys first order kinetics

C. The rate of reaction depends on both steps at all pressures.

D. All of the above statements are correct.

Answer: A::C

° Watch Video Solution

Exercises Multiple Correct

1. Which of the following is (are) not correct for a first order reaction?

Aty xa

0
Cty,xa


https://dl.doubtnut.com/l/_VyheLSOgxaih
https://dl.doubtnut.com/l/_RdFI0jNvEFCp

2

Answer: A::B::D

° Watch Video Solution

2. Which of the following statement is (are) correct ?

A.Rate of reaction « 1/E

B. At lower temperature increase in temperature causes more change
in the value of k.

C.k = Ae- (Ea/RT)

D. None f these

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_RdFI0jNvEFCp
https://dl.doubtnut.com/l/_lMSAdTTdVc7E

3. Taking the reaction, A + 2B — Products to be of second order, which of

the following is/are the correct rate law expresisons (s)?

A & _ k[A]?
" dt

dx
B. = k[A][B]?

dx
C.— = KAIB]

dx
D. — = ky[A] + k,[B]?

Answer: A::C

o Watch Video Solution

4. Which of the following statements (s) are not correct?

A. A plot of logk versus 1/T is linear
B. A plot of logkp versus 1/T is nonlinear.
C.Aplot of logP versus 1/T is linear at constant volume.

D. A plot of P versus 1/V is linear at constant temperature.


https://dl.doubtnut.com/l/_I9ymokW0x1Gb
https://dl.doubtnut.com/l/_qWmu6nG5bxbX

Answer: B::C

° Watch Video Solution

5.In a hypothetical reaction X — Y, the activation energy for the forward
and backward reactions is 15 and 9kJmol !, respectively. The potential
energy of X is 10kJmol 1. Then
Plot t; ,, vs. concentration

A.The heat of reaction is 6kJ

B. The potential energy of Y is 16kJ.

C. The threshold energy of the reaction is 25k/J.

D. The reaction is endothermic.

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_qWmu6nG5bxbX
https://dl.doubtnut.com/l/_M5J0jfC2lW9b

6. The rate constant of a reaction is given by

k = 2.1 x 100%xp( - 2700/RT). It means that

-2700
2.303R

A. logk versus 1/T will be a straight line with slope =

B.logk versus 1/T will be straight line with intercept on logk axis
- log(2.1 x 1019),

3 —1-

C. The number of effective colliisons are 2.1 x 101%m ~3s

D. Half-life of the reaction increase with increase of temperature.

Answer: A::B

o Watch Video Solution

7.1n acidic medium, the rate of reaction between BrO3e and Br® is given

by the expresison

u - [sros ][ ][ |


https://dl.doubtnut.com/l/_7DrC7BidJjfq
https://dl.doubtnut.com/l/_ppYIJeriOzDS

A. The rate constant of the reaction depends upon the concentration
of H® ions.

B. The rate of reaction is independent of the concentration of the acid
added.

C. Doubling the concentration of H® ions will increase the reaction
rate by 4 times

D. The change in pH of the solution will affect the rate of reaction.

Answer: C::D

o Watch Video Solution

8. Which of the following relations are correct if AH represents only

magnitude ?

A. a. Exothermic reactions: Ea(f) + AH = Ea(b)

B. b. Endothermic reactions: Ea(f) = Ea(b) + AH


https://dl.doubtnut.com/l/_ppYIJeriOzDS
https://dl.doubtnut.com/l/_tsEH3KOMfg59

C. c. Exothermic reactions: AH > E,

D. d. Exothermic reactions: AH < E,

Answer: A::B::D

o Watch Video Solution

9. Which of the following graphs represents zero order if

A-P
Att =0 = [A],
Att =t = [A],

=
Rate —>

r—>



https://dl.doubtnut.com/l/_tsEH3KOMfg59
https://dl.doubtnut.com/l/_l63QwbrXEk2h

Answer: A::B::C::D

o Watch Video Solution

10. Which one is correct according to the colliison theory of the rate of

reaction?

A.The threshold energy level is a characteristic of reaction.

B. The energy of activation decreases with rise in temperature.

C.The energy of absorbed activated complex is lower than ismple

activated complex.


https://dl.doubtnut.com/l/_l63QwbrXEk2h
https://dl.doubtnut.com/l/_BZiuz5gp46vy

D.The energy of activated complex (both activated or adsorbed) is

higher than reactant or Product.

Answer: A::C::D

° Watch Video Solution

11. The rate expresison for the reaction:

NH,CNO < NH,CONH, can be derived form the mechanism:
kl
(i) NH,CNO & k,NH ,NCO(Fast)
k3
(i) NH,CNO — NH; + HNCO ("fast")
k4
(iii) NH, + HNCo —~ NH,CONH, (Slow)

Which of the following statement (s) is/are correct about the rate

expresison?

d[urea] k1k3 NH.NCO
A. =

dt ks [ 4 ]

d[urea] k1k3

dt Kok,

LAY


https://dl.doubtnut.com/l/_BZiuz5gp46vy
https://dl.doubtnut.com/l/_rnpwU7Tdlp1v

d [urea]

—— = k[NH,NCO]
d[urea] kl x k2 [NH NCO]
de kyxk, L4
Answer: A::C

o Watch Video Solution

12. According to the colliison theory, most molecular colliisons do not
lead to reaction. Which of the following is/are necessary for colliisons to
successfully lead to reaction ?
A. The total kinetics energy of the collision must be greater than some
minimum value.
B. A catalyst must be present at the collision.
C.The colliding particles must be properly oriented in space when
they collide.

D. None of these


https://dl.doubtnut.com/l/_rnpwU7Tdlp1v
https://dl.doubtnut.com/l/_E4ZwwP1PBix4

Answer: A::C

o Watch Video Solution

13. Identify the true statement (s).

A. A catalyst is chemically unchanged at the end of a reaction.
B. A catalyst may appear in the kinetic rate equation of the reaction.
C. A catalyst will not affect the compoistion of an equilibrium mixture.

D. A catalyst cannot cause a non- spontaneous (AG > 0) reaction to

proceed.

Answer: A::B::C::D

o Watch Video Solution

14. Which of the following statement (s) is/are correct?



https://dl.doubtnut.com/l/_E4ZwwP1PBix4
https://dl.doubtnut.com/l/_NtTLWDcAWmIW
https://dl.doubtnut.com/l/_sLuUCLXWYAA1

A. Zero order reactions are complex reactions.

B. A reaction having first order may be either elementary or complex

reaction.

C. A reaction having second order reaction must have molecularity

D. Areaction with molecularity = 2 must be a second order reaction.

Answer: A::B

° Watch Video Solution

15. Which of the following plots are correctly made for the reaction

nA & (A), if it obeys first order reaction?

a. EM k/
dt



https://dl.doubtnut.com/l/_sLuUCLXWYAA1
https://dl.doubtnut.com/l/_32nVAyhVGJAM

B t—>
C. [A]n
C. t—>
—d[A]
D [Al—

Answer: A::B::C::D

o Watch Video Solution

16. Rate constant k varies with temperature by equation

ok -1 | 2000kcal ude th
ogk| min | = log5 - RT><2.303'We can conclude that

A. The pre-exponential factor A is 10°.



https://dl.doubtnut.com/l/_32nVAyhVGJAM
https://dl.doubtnut.com/l/_94toryA6VeCQ

B.E, is 2000kcal

CE, is 9.12kcal

D. The pre-exponential factor A is 5

Answer: B::D

° Watch Video Solution

17. Which of the following reaction (s) is / are of the first order ?

A. The decompoistion of ammonium nitrate in an aqueous solution.

B. The inverison of cane sugar in the presence of an acid.

C. The acidic hydrolyiss of ethyl acetate.

D. All radioactive decays.

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_94toryA6VeCQ
https://dl.doubtnut.com/l/_Uhs95SRC5jHh
https://dl.doubtnut.com/l/_uDzpVNd9M44m

18. The baiss theory behind Arrhenius' equation is that

A. The number of effective colliisons is proportional to the number of

molecules above a certain threshold energy.

B. As the temperature increases, so does the number of molecules

with energies exceeding the threshold energy.

C.The rate constant is a function of temeperature.

D.The activation energy and pre-exponential factor are always

temperature inedpendent.

Answer: A::B::C::D

o Watch Video Solution

E
a
19. In Arrhenius equation k = Aexp| - RT . A may be termed as the rate

constant at


https://dl.doubtnut.com/l/_uDzpVNd9M44m
https://dl.doubtnut.com/l/_NSQD6OzHvbrg

A. Very low temperature

B. Very high temperature

C. Zero activation energy

D. The boiling temperature of the reaction mixture

Answer: B::C

o Watch Video Solution

20. Select the correct statement (s).

A.The order of a reaction may be changed with change in the

experimental conditions.

B.The rate of reaction, either exotherimc or endothermic, both

decreases with decrease in the temperature.

C. A reaction mixture thermofyanmically stable should be kinetically

unstable.


https://dl.doubtnut.com/l/_NSQD6OzHvbrg
https://dl.doubtnut.com/l/_hoqbg0LMFre9

D. A negative catalyst increases the energy of activation.

Answer: A::B

° Watch Video Solution

21. For a gaseous reaction: A(g) — B(g), the rate expresison may be given

as
A -E = K[A]"
dt
1.dny .
B -;F = k[A]
1 dPy
R dr k[A]"
dpP

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_hoqbg0LMFre9
https://dl.doubtnut.com/l/_RBm40uTIEKYY

k
f
22. The rate of formation of CiH¢ + 3H, ¢ k,CcH,, for the forward

reaction is first order with respect to CcH,, and H,, each. Which one of

the options is/are correct?

ke
A. keq = k_b
[C6H12]
B.k =
: [cets] [ ]

Answer: A::B::C::D

o Watch Video Solution

23. A certain reaction A — B follows the given concentration (Molarity)-

time graph. Which of the following statements is/are true?


https://dl.doubtnut.com/l/_tvOSXOvIrJsf
https://dl.doubtnut.com/l/_nrKw6ID2vTOV

0 20 40 60 80 100

A. The reaction is second order with respect to A.
B. The rate for this reaction at 20s will be 7 x 10 3Ms !
C. The rate for this reaction at 80s will be 1.75 x 10 3Ms "1

D. The [B] will be 0.35M at t = 60s.

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_nrKw6ID2vTOV
https://dl.doubtnut.com/l/_JJsR8H5LLzEO

24. For a first order reaction,

A. The degree of dissociation is equal to (1 - e'kt).

B. A plot of reciprocal concentration of the reactant vs time gives a
straight line.

C.The time taken for the completion of 75 % reaction is theice the
t,,, of reaction.

D.The pre-exponential factor in the Arrhenius equations has the

dimenison of time, T~ 1.

Answer: A::D

o Watch Video Solution

25. Which of the following statement (s) is/are correct

A. The rate constant for the reaction

2N,0O5 — 4NO, + O,, s 3.0x1075% 1, If the rate s


https://dl.doubtnut.com/l/_JJsR8H5LLzEO
https://dl.doubtnut.com/l/_lg1NcHDHFNUQ

2.40 x 10 °molL "s~1, then the concentration of N,O; = 0.8molL -1

B. In the intensity equation, k = Aexp( - E/RT). A may be termed as the
rate constant at very low temperature.

C.If I is the intensity of absorbed light and c is the concentration of
AB for the photochemical process AB+hv — AB*, the rate of
formation of AB* is diretly proportional to I°.

D.The rate constant, the activation energy, and the Arrhenius
parameter of a chemical reaction at 25°C are 3.0 x 1041,

104.4kJmol 1, and 6.0 x 101451, respectively. The value of the rate

constantas T — o is 6.0 x 10451,

Answer: A::D

o Watch Video Solution

26. Which of the following statements is/are correct?


https://dl.doubtnut.com/l/_lg1NcHDHFNUQ
https://dl.doubtnut.com/l/_a8NUG8ETGymd

A.For the reaction N,(g)+3H,(9) -~ 2NH;(g) under certain
conditions of temperature and partial pressure of the reactants,
the rate of formation of NH; is 0.001kgh L. The rate of converisons
of H, under the same conditions is 0.0015kghr 1.

B. The rate law for the reaction
RCI + NaOH(aq) — ROH + NaCl
is given by, rate = k[RCI]. The rate of the reaction will be halved on
reducing the concentration of alkyl halide to one half.

C.The rate of the reaction in part (b) increased on decreasing the
temperature of the reaction.

D. The rate of the chemical change is inversely proportional to the

concentration at that instant.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_a8NUG8ETGymd
https://dl.doubtnut.com/l/_sB0PKiquNn0Z

27. The distribution of molecular kinetic energy at two temperature is as

shown in the following graph:

300 K

—>

J

500 K

Relat.we number of moleculey
with a particular energy

O — Y
Which is the following concluison is/are correct?
A.The number of molecules with energy E  or greater is proportional

to the shaded area for each temperature.

B. The number of molecules with energy E  or less is proportional to

the shaded area for each temperature.

C.The number of molecules with energy E_ is the mean of all

temperatures.


https://dl.doubtnut.com/l/_sB0PKiquNn0Z

D. The graph follows the Maxwell-Boltzmann energy distribution law.

Answer: A::D

° Watch Video Solution

28. Which of the following isomerization reactions is/are of the first

order?

A. Cylopropane — Propane

B. cis-But-2-ene — Trans-but-2-ene

C.Vinyl allyl ether — Pent-4-enal

D. CH;NC —~ CH4CN

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_sB0PKiquNn0Z
https://dl.doubtnut.com/l/_UEktAIqMoI0k

29. Which of the following is/are examples of unimolecular reactions?

Answer: A::B

o Watch Video Solution

Et Et Et
©
H‘-‘f—Cl +OH —™> HA‘}‘OH +OH+H
Me Me Me
30. I : II

Which of the followinf is/are correct?

A. 1t is unimolecular nucleophilic substitution reaction Sy1 if or I is

formed.


https://dl.doubtnut.com/l/_pBnSJEKmkcPq
https://dl.doubtnut.com/l/_4ghsZlQC0lEL

B. It is bimolecular nucleophilic substitution reaction Sy2 is I or II is
formed.

C.ltis Syl if I and is enantomer are formed so that the mixture is
racemic.

D. It is Sp2 if IT is formed.

Answer: C::D

o View Text Solution

31.Zn +2H® - zZn’* + H,
The half-life periof is independent of the concentration of zinc at
constant pH. For the constant concentration of Zn, the rate becomes 100

times when pH is decreased form 3 to 2. Hence,
dx 2
. =Kz O[H@]
g~ e

.% = k[Zn][H@]2


https://dl.doubtnut.com/l/_4ghsZlQC0lEL
https://dl.doubtnut.com/l/_K6WgEmPAz6tQ

C. Rate is not affected if the concentration of zinc is made four times
and that of H® ion is halved.
D.(d) Rate becomes four times if the concentration of H® ion is

doubled at constant Zn concentration.

Answer: B::C::D

o Watch Video Solution

32. Which of the following is/are examples of pseudo unimolecular

reactions?
H@
A. CH,CO,C,H; + H,0 — CH,CO,H + C,H.OH
H@
C. CH,COCI + H,0 — CH,CO,H + HCI
(C]

OH
D. CH4CO,C,H; + H,0 — CH3CO,H + C,H;OH


https://dl.doubtnut.com/l/_K6WgEmPAz6tQ
https://dl.doubtnut.com/l/_PCPCg2oJRuPQ

Answer: A::B::C

° Watch Video Solution

33. In which of the following ways does an activated complex differ form
an ordinary molecule?

A. It is quite unstable and has no independent existence.

B. AdH ® is probably poistive.

C. The system has no vibrational character.

D. The system has no vibrational character.

Answer: A::C

o Watch Video Solution

34. Which of the following statements is/are correct?


https://dl.doubtnut.com/l/_PCPCg2oJRuPQ
https://dl.doubtnut.com/l/_9l4IFLlyCVqC
https://dl.doubtnut.com/l/_kV7v91uYoO8v

A. The rate of the reaction involving the converison of ortho-hydrogen

d[#, ]

dt

to parahydrogen is - = k[H2]3/2.

B. The rate of the reaction involving the thermal decompoistion of
acetaldehyde is k[CH3CHO]3/2.

C.In the formation of phosgene gas form CO and ClI, the rate of the

reaction is k[CO][ Cl, |'/2

D. In the decompoistion of H,O, the rate of the reaction is k[HZOZ].

Answer: A::B::C::D

° View Text Solution

Exercises Single Correct

1. The rate constant of a reaction with a virus is 3.3 x 10°%S" 1. Time

required for the virus to become 75 % inactivated is


https://dl.doubtnut.com/l/_kV7v91uYoO8v
https://dl.doubtnut.com/l/_xAI0JvvK6kvj

A. 35min

B. 70min

C. 105min

D. 17.5min

Answer: B

o Watch Video Solution

2.2N,0; — 4NO, + O,

-d[N,05]
If T = kl[NZOS]

[vo, ]

— =k, [v,05]

o, ]

e ks [Nzos]

What is the relation between k,, k,, and k;?

Q

B. 2k, = k, = 4k,


https://dl.doubtnut.com/l/_xAI0JvvK6kvj
https://dl.doubtnut.com/l/_1qgwG7yJ7urL

D. None

Answer: B

° Watch Video Solution

3. For gaseous reactions, the rate is expressed in terms of dP/dt instead
of dc/dt or dn/dt (where c is the concentration and n the number of mol).

What is the relation among these expresisons ?
dc 1 (dn 1 (dP
A—==|—]==|—
de  Vv\dt RT\ dt
dc dn dP
B.—=|—|=|—
dt dt dt

dc dn V (dP
C'dt_ dt ] RT\ dt

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1qgwG7yJ7urL
https://dl.doubtnut.com/l/_pyuaUKhNMWpf

4. A Geiger melter countries is used to study, the radicuacting process in
the abserence of radoactive substance A , it couts 2 disingration per
second (dps) Al the start in due presence of A, it recoirds 23 dps and after
10 in 3 dps,
(i) What does it count after 20 min?
(ii) What is the half -life A?

A. 8dps, 10min

B. 5dps, 10min

C. 5dps, 20min

D. 5dps, 5min

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pyuaUKhNMWpf
https://dl.doubtnut.com/l/_HKfWsXNi8UyC

5. At a certain temperature, the first order rate constant k; is found to be
smaller than the second order rate constant k. If E (1) of the first order
reaction is greater than E_(2) of the second order reaction, then as
temperature is raised:

A. k, will increase faster than k;

B. k; will increase faster than k, but will always remain less than k,

C. k; will increase faster than k, and become equal to k,.

D. k; will increase faster than k, and become greater than k,.

Answer: A

o Watch Video Solution

6. A ~ B,AH = - 10KJmol"!, E ¢y = 50KJmol"!, then E, of B ~ A will

be

A. 40KJmol 1


https://dl.doubtnut.com/l/_b9IINJvOlAby
https://dl.doubtnut.com/l/_9eo0ze7iBaAj

B. 50KJmol 1

C.-50KJmol !

D. 60KJmol "}

Answer: D

o Watch Video Solution

7. Following is the graph between (a-x) and time t for second order

reaction 6 = tan~1(0.5)0A = 2Lmol -

(@a—x)"!
L mol™!

0 —> #(min) )

Hence, the rate at the start of the reaction is


https://dl.doubtnut.com/l/_9eo0ze7iBaAj
https://dl.doubtnut.com/l/_oFbAlXOwXzYP

A. 1.25molL " ‘min-1
B. 0.5molL "1min~1
C.0.125molL "1mi-1

-1
D. 12.5molL " ! min

Answer: C

o Watch Video Solution

8. The half-life periof of the reaction in the above question is

A. 1.386y min

B. 4 min

C.16 min

D.2 min

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_oFbAlXOwXzYP
https://dl.doubtnut.com/l/_3jxwGM0CDqGi

N—C—CHs
l _H®
Cl

0. Cl
The reaction kinetics can be studied by
A. Measurement of pH
B. Titration with hypo after adding KI
C.Both (a) and (b) are correct

D. None is correct

Answer: B

N—C—CH

o View Text Solution



https://dl.doubtnut.com/l/_3jxwGM0CDqGi
https://dl.doubtnut.com/l/_56fE2sDe8XHR

N,C| 254 @—Cl +N,

Half life id independent of the concentration of A. After 10min volume of

(A)

10.

N, gas is 10L and after complete reaction is 50L. Hence, the rate constant
is

2.303 1

log5min~

2.303
o l0g1.25min -1

2.303
10
2.303
10

1

log2min~

1

logdmin~

Answer: B

o Watch Video Solution

1. A - Product, [A], = 2M. After 10 min reaction is 10 % completed. If

d[A]
a k[A], then t;,, is approximately


https://dl.doubtnut.com/l/_7WfTUCxbBE9l
https://dl.doubtnut.com/l/_S7oDh9qu0n22

A. 0.693 min

B. 69.3 min

C. 66.0 min

D. 0.0693 min

Answer: C

o Watch Video Solution

12. Graph between logk and 1/T [k rate constant (s'l) and T and the

temperature (K)] is a straight line with OX = 5, 8 = tan~'(1/2.303). Hence


https://dl.doubtnut.com/l/_S7oDh9qu0n22
https://dl.doubtnut.com/l/_kvxlP9iQEle6

-E, will be

log k

O

> 1T

A. 2.303 x 2cal

B.2/2.303cal

C. 2cal

D. None

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kvxlP9iQEle6

13. The rate of a chemical reaction generally increases rapidly even for

small temperature increases because of a rapid increase in

A. Colliison frequency

B. Fraction of molecules with energies in excess of the activation

energy

C. Activation energy

D. Average kinetic energy of molecules

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kvxlP9iQEle6
https://dl.doubtnut.com/l/_qTVkTznCxUOM

] A+B—>C

[A] | [B] | [Rate]
1 1.0 1.0 0.25
2 2.0 1.0

3 1.0 2.0

14.

-1
Rate is expressed in molL ™! min .

In the above reaction, the order is
A.Zero in A and one in B
B.One in A and zero in B
C.One in both A and B

D. Zero in both A and B

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_l06DZpab4FMz

15. Rate constant k =1.2x103mol !'Ls*! and E, = 2.0 x 10%kJmol L.
When T — oo;

A.A = 2.0 x 10%kJmol !

B.A=1.2x103mol 1Ls!

C.A=12x103molL 151

D.A = 2.4 x 103kJmol "1s-1

Answer: B

o Watch Video Solution

-1
16. The rate constant of a reaction is 0.0693 min . Starting with 10mol, the

rate of the reaction after 10 min is
-1
A. 0.0693mol min

-1
B. 0.0693 x 2mol min

-1
C. 0.0693 x 5mol min


https://dl.doubtnut.com/l/_b1PnBrntBbJt
https://dl.doubtnut.com/l/_ERTWO5miBYvk

-1
D. 0.0693 x (5)%mol min

Answer: C

o Watch Video Solution

17. The graph between concentration (X) of the Product and time of the

dlA]
reaction A — B is of the type 1. Hence, graph between “Tdr and time

will be of the type:



https://dl.doubtnut.com/l/_ERTWO5miBYvk
https://dl.doubtnut.com/l/_W266IAICw5ng

A Time —>
b. 1
N \__/——‘
dar
B. Time —>
« 1
En
C. Time —>»
d. T
Ea
D. Time —>
Answer: C

° Watch Video Solution

18. Following is the graph between logT;, and loga (a = Iinitial

concentration) for a given reaction at 27 ° C. Hence order is



https://dl.doubtnut.com/l/_W266IAICw5ng
https://dl.doubtnut.com/l/_QMjDvxda73v2

log t

A.0

B.1

C.2

D.3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_QMjDvxda73v2

19. The half life of radioactive element is 20 min . The time interval

between the stages of its 33 % and 67 % decay is

A. 40 min

B. 20 min

C. 30 min

D. 25 min

Answer: B

o Watch Video Solution

20. Which of the following reaction is not of the first order ?

A. Inverison of sucrose in the presence of acid
B. Acid-catalyzed hydrolyiss of ethyl acetate
C. Hydrolyiss of tertiary butyl halide uisng alkali

D. Oxidation of I® ion by SzOg_ ion


https://dl.doubtnut.com/l/_Li6vGFL7j6gT
https://dl.doubtnut.com/l/_YLkxLp2DXKjs

Answer: D

° Watch Video Solution

21. For the reaction X + 3Y — Z, which form of differential rate law is

incorrect?

A.dX/dt = dY/3dt

B.3dZ/dt = -dY/dt

C.dZ/dt = -dX/dt

D.dX/dt = dZ/dt

Answer: D

° Watch Video Solution

22. 60 % of a first order reaction was completed in 60 min . The time

taken for reactants to decompose to half of their original amount will be


https://dl.doubtnut.com/l/_YLkxLp2DXKjs
https://dl.doubtnut.com/l/_Fay4rqP9f8qY
https://dl.doubtnut.com/l/_0nOHXl8JqKSW

A. = 30 min

B. ® 45 min

C. # 20 min

D. = 40 min

Answer: B

o Watch Video Solution

23.70 % of a first order reaction was completed in 70 min . What is the

half life of the reaction?

A. 4.2 min

B. 42 min

C.4.2hr

D.4.2s

Answer: B



https://dl.doubtnut.com/l/_0nOHXl8JqKSW
https://dl.doubtnut.com/l/_V9MrQeSKGkAL

| ° Watch Video Solution

24.80 % of a fisrt order reaction was completed in 70 min . How much it

will take for 90 % completion of a reaction?

A. 114 min

B. 140 min

C. 100 min

D. 200 min

Answer: C

° Watch Video Solution

25.90 % of a first order reaction was completed in 100 min . How much

time it will take for 80 % completion of a reaction

A. 90 min


https://dl.doubtnut.com/l/_V9MrQeSKGkAL
https://dl.doubtnut.com/l/_gfaI4v7SBFKs
https://dl.doubtnut.com/l/_aaBaZ5MiJ0Gt

B. 80 min

C. 70 min

D. 60 min

Answer: C

° Watch Video Solution

26.90 % of a first order reaction was completed in 100 min .What is the

half life of the reaction ?

A. 63.3 min

B. 53.3 min

C.43.3 min

D. 30 min

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_aaBaZ5MiJ0Gt
https://dl.doubtnut.com/l/_UutjVZhcNnzv

27.The hydrolyiss of ester in alkaline medium is a

A. First order reaction with molecularity 1

B. Second order reaction with molecularity > 2

C. First order reaction with molecularity 2

D. Second order reaction with molecularity 1

Answer: B

o Watch Video Solution

28. A second order reaction requires 70 min to change the concentration
of reactants form 0.08M to 0.01M. How much time will require to become
0.04M ?

A. 10 min

B. 20 min


https://dl.doubtnut.com/l/_UutjVZhcNnzv
https://dl.doubtnut.com/l/_B1hiWpTVNtzb
https://dl.doubtnut.com/l/_gWpp1YS5MTso

C. 30 min

D. 40 min

Answer: A

o Watch Video Solution

29. Select the law that correponds to data shown for the following

reaction A + B —» Products

Exp [A] [B] Initial rate
1 0.012 0.035 0.1
2 0.024 0.070 0.8
3  0.024 0.035 0.1
4 0.012 0.070 0.8
A.Rate = k[B]®
B.Rate = k[B]*

C.Rate = K[A][B]3

D.Rate = k[A]%[B]?

Answer: A


https://dl.doubtnut.com/l/_gWpp1YS5MTso
https://dl.doubtnut.com/l/_gXocc9LJLVNH

° Watch Video Solution

30. The temperature at which the average speed of perfect gas molecules

is double than at 17 °C is

A34°C

B.68°C

c.162°C

D.887°C

Answer: D

o Watch Video Solution

31. The temperature at which the average speed of perfect gas molecules

is double than at 17 °C is

-1
A. molL "1 min


https://dl.doubtnut.com/l/_gXocc9LJLVNH
https://dl.doubtnut.com/l/_HwIA4m1Nqhwk
https://dl.doubtnut.com/l/_5RQyBdo0j6Um

-1
B. L2mol 2 min

-1
C.Lmol ! min

-1
D. min

Answer: B

° Watch Video Solution

32. A catalyst lowers the activation energy of a reaction form 20kJmol !
to kJmol~!. The temperature at which the uncatalyzed reaction will have
the same rate as that of the catalyzed at 27 ° Cis

A.-123°C

B.327°C

c.327°C

D.+23°C

Answer: B



https://dl.doubtnut.com/l/_5RQyBdo0j6Um
https://dl.doubtnut.com/l/_iBE7EcqbFb9U

| ) Watch Video Solution J

33. The rate of a reaction increases four-fold when the concentration of
reactant is increased 16 times. If the rate of reaction is 4 x 10 ®molL ~1s-1

when the concentration of the reactant is 4 x 10 %molL"!. The rate

constant of the reaction will be

A 2 x 10-4moll/2L1/251/2

B.1x10 %1

C.2 x 10 %mol~1/2[,1/2-1

-1
D. 25mol "L min

Answer: A

o Watch Video Solution

34.Two reacants A and B are present such that [AO] = 4[B0] and t;,, of

A and B are 5 and 15 mintute respectively. If both decay folliwing I order,


https://dl.doubtnut.com/l/_iBE7EcqbFb9U
https://dl.doubtnut.com/l/_7QistDLOLml3
https://dl.doubtnut.com/l/_0u5pM6JD3JUP

how much time later will concentrations of both of them would be equal?

A. 15 min

B. 10 min

C.5 min

D. 12 min

Answer: A

o Watch Video Solution

35. A first order reaction: A - Products and a second order reaction:
2R — Products both have half time of 20 min when they are carried out
taking 4molL - ! of their respective reactants. The number of mole per litre
of A and R remaining unreacted after 60 min form the start of the

reaction, respectively, will be

A.1and 0.5M

B. 0.5M and negligible


https://dl.doubtnut.com/l/_0u5pM6JD3JUP
https://dl.doubtnut.com/l/_1cYVM0gp9vWG

C.0.5and 1M

D.1 and 0.25M

Answer: C

o Watch Video Solution

36. The inverison of cane sugar proceeds with half life of 500 min at pH5
for any concentration of sugar. However, if pH = 6, if the half life changes

to 50 min . The rate law expresison for the sugar inverison can be written

as
A.r = k[sugar]’[H]®
B.r = k[sugar]l[H]0
Cr= k[suagr]O[H(‘9 ]6
D.r = k[sugar]O[H(’a ]1
Answer: B



https://dl.doubtnut.com/l/_1cYVM0gp9vWG
https://dl.doubtnut.com/l/_0l8txFTQM1QE

l @ yvatch video Solution ]

37.In a reaction carried out at 500 K, 0.001 % of the total number of
collisions are effective. The energy of activation of the reaction is
approximately

A. 15.8kcalmol -1

B. 11.5kcalmol -1

C. 12.8kcalmol -1

D. zero

Answer: B

o Watch Video Solution

38. The thermal decompoistion of compound is of first order. If 50 % of a
sample of the compound is decompoistion in 120 min how long will it

take for 90 % of the compound to decompose?


https://dl.doubtnut.com/l/_0l8txFTQM1QE
https://dl.doubtnut.com/l/_FC1Fxi0InTfx
https://dl.doubtnut.com/l/_rG4K8viDeMRE

A. 399 min

B.410 min

C. 250 min

D. 120 min

Answer: A

o Watch Video Solution

39.If a reaction A + B —» C is exothermic to the extent of 30KJmol "1, the
the forward reaction has an activation energy, 70KJmol "1, the activation
energy for the reverse reaction is

A. 30kJmol -1

B. 40kJmol "1

C. 70kJmol -1

D. 100kJmol 1


https://dl.doubtnut.com/l/_rG4K8viDeMRE
https://dl.doubtnut.com/l/_pw2DQixGraXz

Answer: D

° Watch Video Solution

40.The rate constant, the activation energy, and the Arrhenius parameter
of a chemical reaction at 25°C are 3.0 x 10°4S"1, 104.4KJmol 1, and
6.0 x 101451, respectively. The value of the rate constant as T — o is

A.2.0 x 10851

B.6.0 x 101451

C.o0

D.3.6 x 10391

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pw2DQixGraXz
https://dl.doubtnut.com/l/_1S2bZO7pldzz

41. The reaction A(g) + 2B(g) — C(g) + D(g) is an elementary process. In
an experimetn, the initial partial pressure of A and B are P, = 0.60 and
Py = 0.80atm. When P~ = 0.2atm, the rate of reaction relative to the
initial rate is

A.1/48

B.1/24

C.9/16

D.1/6

Answer: D

o Watch Video Solution

42. A catalyst decreases E, form 100KJmol ! to 80KJmol-! At what
temperature the rate of reaction in the absence of catalyst at 500K will

be equal to rate reaction in the presence of catalyst?


https://dl.doubtnut.com/l/_UzlDV1h5F8g7
https://dl.doubtnut.com/l/_OgYG7HcL8ht0

A. 400K

B. 200K

C. 625K

D. None of these

Answer: A

o Watch Video Solution

43. Which of the following graphs is for a second order reaction?

. »
Ratec ——>

(a-x)


https://dl.doubtnut.com/l/_OgYG7HcL8ht0
https://dl.doubtnut.com/l/_Dp7wlzx4grPI

. ’ o
Ratc ——>

o (a-x)
C. -
d. T
N
I~
S (a-x) ;
Answer: C

o Watch Video Solution

44.The accompanying figure depicts a change in concentration of species

A and B for the reaction A — B, as a function of time. The point of inter


https://dl.doubtnut.com/l/_Dp7wlzx4grPI
https://dl.doubtnut.com/l/_DFfIrrDVwRLZ

section of the two curves represents

conc —>

Time —

Aty

B.t3,4

D. Data insufficient to predict

Answer: A

|


https://dl.doubtnut.com/l/_DFfIrrDVwRLZ

| o Watch Video Solution

45. Which of the following is correct graph for the reaction?

H-

Ni



https://dl.doubtnut.com/l/_DFfIrrDVwRLZ
https://dl.doubtnut.com/l/_AxGUUMKNLZDX

log a

D. log hin

Answer: A

° Watch Video Solution

46. Which of the following graphs represents zero order if
A-P
Att =0 = [A],

Att=t=[A],

a4 (A)

b. (A)


https://dl.doubtnut.com/l/_AxGUUMKNLZDX
https://dl.doubtnut.com/l/_ZyzQT5tg7eNP

c. (A)

C. t
d. (A)
—
D. t
Answer: C

o Watch Video Solution

47. Which of the following expresisons give the effect of temperature on
the rate constant?

A.InA = RTInE , - InK

B.Ink = InA - E_/RT

C.k=AE_/RT

D. None of these


https://dl.doubtnut.com/l/_ZyzQT5tg7eNP
https://dl.doubtnut.com/l/_Q5BPZ1ImEG5w

Answer: B

° Watch Video Solution

48.The plot og logk vs 1/T helps to calculate

A. The energy of activation

B. The rate constant of the reaction

C.The order of the reaction

D. The energy of activations as well as the frequency factor

Answer: D

° Watch Video Solution

49. For a first order reaction t; .- is 1386s. Therefore, the specific rate

constant is


https://dl.doubtnut.com/l/_Q5BPZ1ImEG5w
https://dl.doubtnut.com/l/_wC8QLE6n21MK
https://dl.doubtnut.com/l/_2udyzeuMYxNE

A.1071s°1

B.10 351

C.107 %!

D.10 451

Answer: B

o Watch Video Solution

50. In a first order reaction, the concentration of the reactant decreases

form 0.8M to 0.4M in 15 min . The time taken for the concentration to

change form 0.1M to 0.025M is

A. 60 min

B. 15 min

C.7.5 min

D. 30 min


https://dl.doubtnut.com/l/_2udyzeuMYxNE
https://dl.doubtnut.com/l/_zFUlbPi36JsW

Answer: D

° Watch Video Solution

51. The rate equation for the reaction 2A+B - C is found to be:

rate = k[A][B]. The correct statement in relation of this reaction is that

A. The value of k is indepedennt of the initial concentration of A and B

B.ty/> is a constant.

C. The rate of formation of C is twice the rate of disappearnce of A.

D. The unit of k must be s ™!

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_zFUlbPi36JsW
https://dl.doubtnut.com/l/_GuSzoVhyGRGQ

52. A graph plotted between logk versus 1/T for calculating activation

energy is shown by

"

a. log k
A Ur——
b. log k
B. VT —>
c. logk
/T —>
C.
d. log k
T —>
D.
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_oqm8deQBKovf

53. The potential energy diagram for a reaction R — P is given below.

AH® of the reaction corresponds to the energy

>
an
| &)
D)
o
D
=
I=
D]
~—
@)
- P
React or coordinate —>
A. X
B.y
C.z

D.(x +y)


https://dl.doubtnut.com/l/_oqm8deQBKovf
https://dl.doubtnut.com/l/_CSgLZnzycd89

Answer: C

o Watch Video Solution

54. The activation energy for a ismple chemical reaction A - B is E in

the forward reaction: The activation of the reverse reaction

A.ls negative of E |

B.Is always less than E,

C. Can be less than or more than E,

D. Is always double of E,

Answer: C

o Watch Video Solution

55. The reaction A — B follows first order kinetics. The time taken for

0.8mol of A to profuce 0.6mol of B is 1hr. What is the time taken for the


https://dl.doubtnut.com/l/_CSgLZnzycd89
https://dl.doubtnut.com/l/_5X3ZrB1lhv3M
https://dl.doubtnut.com/l/_t6LznN1nz14E

converison of 9.0mol of A to Product 0.675mol of B ?

A. 1hr

B. 0.5hr

C.0.25hr

D. 2hr

Answer: A

o Watch Video Solution

56. The quantum yield of photosyntheiss of

A.HCI > HBr

B. HCI < HBr

C.HCI = HBr

D. None of these

Answer: A


https://dl.doubtnut.com/l/_t6LznN1nz14E
https://dl.doubtnut.com/l/_jqtmZyy73MSg

o Watch Video Solution

57. When the rate determined by the change in concentration of two

different reactants, then the kinetic equation may be expressed as

2303 (a-x)b
= @0 % b-xa
2303 (a-x)
2= -0’ by
2303 (a-x)

A- kz

B. k

Kk, = log.
K= b8 b-x)
L 1 X
= — X
Dk = % (a-x)

Answer: A

o Watch Video Solution

58. The slope of the line graph of logk versus 1/T for the reaction
N,Og - 2NO, + 1/20, is -5000.Calculate the energy of activation of the

reaction (in kJK ~tmol 1).


https://dl.doubtnut.com/l/_jqtmZyy73MSg
https://dl.doubtnut.com/l/_e0f8lP75UiaG
https://dl.doubtnut.com/l/_eYVGvdq9895M

A.95.7

B.9.57

C.957

D. None

Answer: A

o Watch Video Solution

59.The inverison of a sugar follows first order rate equation which can be
followed by noting the change in the rotation of the plane of polarization
of light in the polarimeter. If r , rfand ro are the rotations at t = oo, t = t,

and t = 0, then the first order reaction can be written as

1 r'i-Te
A k= tlog. S

1 To Tw
B.k = —In.

t re-To

1 e =Ty
C.k=-In



https://dl.doubtnut.com/l/_eYVGvdq9895M
https://dl.doubtnut.com/l/_IQQrdQGnx294

Answer: B

o Watch Video Solution

60. For a certain decompoistion, the rate is 0.30Ms ! when the
concentration of the reactant is 0.20M. If the reaction is order, the rate
(in Ms 1) when concentration is increased theee times is

A.0.30

B.0.90

C.0.60

D.2.70

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_IQQrdQGnx294
https://dl.doubtnut.com/l/_nADSJQXTrOLS
https://dl.doubtnut.com/l/_YDPnwBiqCEdh

61. For a second order reaction dx/dt = k(a - x)°. Its half life periof is

1
A —
0.693
B.—
k
a
C. -
k
0.693
D.
ak
Answer: A

o Watch Video Solution

62. The activation energy of reactant molecules in a reaction depends
upon

A. Temperature

B. Nature of the reactants

C. Colliison per unit time

D. Concentration of reactants


https://dl.doubtnut.com/l/_YDPnwBiqCEdh
https://dl.doubtnut.com/l/_YuzkxfMzbhCt

Answer: B

° View Text Solution

63. The dissociation of nitrogen pentaoxide is a first order reaction. In
first 24 min , 75 % of nitrogen pentaoxide is dissociated. What amount of
nitrogen pentaoxide will be left behind after one hour of the start of
reaction?

A. Approximately 1 %

B. Approximately 2 %

C. Approximately 3 %

D. None

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_YuzkxfMzbhCt
https://dl.doubtnut.com/l/_tM2jslyURHcb

64. In a certain reaction, 10 % of the reactant decomposes in one hour,

20 % in two hours, 30 % in theee hours, and so on. The dimenison of the

velocity constant (rate constant) are

A hr-l

B. MolL "1hr-1

C.Lmol 1s-1

D. Mols ™!

Answer: B

o Watch Video Solution

65. The decompoistion of H,0, can be followed by titration with KMnO,,
and is found to be a first order reaction. The rate constant is 4.5 x 102,
In an experiment, the initial titre value as 25mL. The titre value will be

5mL after a lapse of


https://dl.doubtnut.com/l/_YqrrIX0gxmEM
https://dl.doubtnut.com/l/_ir7DuIvKiFGf

A.4.5% 1072 x 5 min

log 5

B. —2 min
45%10°
log,5/4

C. — ., min
4.5 x 10"

D. None of these

Answer: B

o Watch Video Solution

66. The half life of decompoistion of N,O: is a first order reaction
represented by N,O; - N,O,+ 1/20,
After 15min the volume of O, profuced is 9ml and at the end of the

reaction 35ml. The rate constant is equal to
1 | 35
A —
5 %8¢ 26

1l 44
8. -
%8e 56

1 35

C.—log.. —
15 %8 36

D. None of these


https://dl.doubtnut.com/l/_ir7DuIvKiFGf
https://dl.doubtnut.com/l/_2o5rodf5QuC4

Answer: A

° Watch Video Solution

67. The rate constant of a reactant is 1.5 x 1073 at 25°C and 2.1 x 102 at

60 ° C. The activation energy is

35 2.1 %1072
A gpaloge 1o 0
298 x 333 21
B. —35 Rloge. 1—5
298 x 333
C—x—
298 x 333 2.1

D.— " Rlog . —
35 %%e' 735

Rlog 2.1

Answer: B

o Watch Video Solution

68. In the reaction A+ B » C + D, the concentration of A and B are equal

and the rate of the reaction is rate = k[A][B]. The integrated rate


https://dl.doubtnut.com/l/_2o5rodf5QuC4
https://dl.doubtnut.com/l/_dIiuKHesWDm3
https://dl.doubtnut.com/l/_yiaeF0GjaXkH

equation for this reaction is

X
A k= {a-)
xa
B.k = @-x
1 X
Ck= g a@-x)
1 X
D.k = ? ax-a)
Answer: C

o Watch Video Solution

69. If a graph is plotted between log(a - x) and t, the slope of the straight

line is equal to -0.03. The specific reaction rate will be

A.6.9 x 1072
B.6.9
C.0.69

D.6.9x 1074



https://dl.doubtnut.com/l/_yiaeF0GjaXkH
https://dl.doubtnut.com/l/_eK8WbKdjXe2N

Answer: A

° Watch Video Solution

70. In the Wilhelmey equation of a first order reaction ¢, = coe'k‘. If the
initial concentration ¢ is increased m times, then

A. The value of k will increase m times

B. The value of k will decrease m times

C. The value of k will remain unchanged

D. None of these

Answer: C

° Watch Video Solution

71. The mechanism of the reaction

2NO + 0, — 2NO, is


https://dl.doubtnut.com/l/_eK8WbKdjXe2N
https://dl.doubtnut.com/l/_SQll9yoQ1YTF
https://dl.doubtnut.com/l/_0RFkNsY2J5yj

kl
NO + NO & k_;N,O,(fast)
k2
N,O, + O, — 2NO,(slow)

The rate constant of the reaction is

A- k2

B.kzkl(k_l)

C. kok,

Answer: D

o Watch Video Solution

72. True statement is

A. poistive catalyst increases the rate of reaction.

B. During the course of the reaction, specific reaction rate remains

constant.


https://dl.doubtnut.com/l/_0RFkNsY2J5yj
https://dl.doubtnut.com/l/_4YHYxAYHiUyd

C. Rate constant always increases with rise in temperature whether

the reaction is endothermic or exothermic.

D. All are correct.

Answer: D

° Watch Video Solution

73. In a second order reaction, 20 % of a substance is dissociated in

40 min . The time taken by 80 % of its dissociation is

A. 160 min

B. 640 min

C. 200 min

D. 320 min

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_4YHYxAYHiUyd
https://dl.doubtnut.com/l/_7gfMUvrGiqJy

74. t;,, = constant confirms the first order of the reaction as one
aztl/2 = constant confirms that the reaction is of

A. Zero order

B. First order

C. Second order

D. Third order

Answer: D

o Watch Video Solution

75. Collision theory is applicable to

A. First order reactions

B. Zero order reactions

C. Bimolecular reactions


https://dl.doubtnut.com/l/_7gfMUvrGiqJy
https://dl.doubtnut.com/l/_wd1SLPLAw9iE
https://dl.doubtnut.com/l/_5arv3jyVW29I

D. Intermolecular reactions

Answer: C

o Watch Video Solution

76.The wrong statement is

A. All the colliisons between reactant molecules do not lead to a

chemical change.

B. A zero order reaction proceeds at a constant rate independent of

concentration or time.

C. Fast reactions have low activation energies.

D.In a first order reaction, the reaction ideally takes finite time to be

complete.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_5arv3jyVW29I
https://dl.doubtnut.com/l/_Ykx2Ef5KpcMN

77. Which of the following will react at the highest rate ?

A. Imol of A and 1molBin a 1 - L vessel

B. 2mol of A and 2molB in a 2 - L vessel

C.3mol of A and 3molB in a 3 - L vessel

D. All would react at the same rate

Answer: D

o Watch Video Solution

78. For a reaction, the rate constant is expressed as k = Ae 40000/T The
energy of the activation is

A. 40000cal

B. 88000cal

C. 80000cal


https://dl.doubtnut.com/l/_Ykx2Ef5KpcMN
https://dl.doubtnut.com/l/_zOwV21voq6pi
https://dl.doubtnut.com/l/_RA2x9CA415nm

D. 8000cal

Answer: C

° Watch Video Solution

79. A reaction takes place in theee steps: the rate constant are

k.k
1"3
ki, ky, and ky. The overall rate constant k= k_2 If E;,E,, and E,

(energy of activation) are 60, 30 and 10kJ, respectively, the overall energy
of activation is

A. 40

B. 30

C. 400

D. 60

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_RA2x9CA415nm
https://dl.doubtnut.com/l/_QQeKTCA8Wb5U

80. A reaction rate constant is given by

-2500
k=1.2x10¥e &t s L It means

A. logk versus logT will give a straight line with a slope as 25000.

B. logk versus logT will give a straight line with a slope as -25000.

C. logk versus T will give a straight line with a slope as -25000.

D. logk versus 1/T will give a straight line.

Answer: D

o Watch Video Solution

81. For the reaction 2NO(g) + H,(g) » N,O(g) + H,O(g), at 900K

following data are observed.


https://dl.doubtnut.com/l/_QQeKTCA8Wb5U
https://dl.doubtnut.com/l/_17OAGmRCTegl
https://dl.doubtnut.com/l/_23ameeTQjpla

Initial pressure of NO (atm) Initial pressure ofH,o(atm) Initial rate of pressure ¢

0.150 0.40 0.020
0.075 0.40 0.005
0.150 0.20 0.010

Find the order of reaction.

A3

B.2

C.1

D.0

Answer: A

o Watch Video Solution

82. An exothermic reaction A — B has an activation energy of 17kJ per
mole of A. The heat of the reaction is 40kJ. Calculate the activation energy

for the reverse reaction B - A.

A. 60kJ


https://dl.doubtnut.com/l/_23ameeTQjpla
https://dl.doubtnut.com/l/_LWGrBMldoe31

B.57kJ

C. 75kJ

D. 90kJ

Answer: B

° Watch Video Solution

&- k34 ©y k35 o < ]_, then

A. Rate increase with the rise in temperature

B. Rate decreases with rise in temperature

C. Rate does not change with rise in temperature

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_LWGrBMldoe31
https://dl.doubtnut.com/l/_nj5ZRhvo98uE
https://dl.doubtnut.com/l/_mSqwe7hwMRf2

84. The compoistion of N,O: is a first order reaction represented by:
After 20 min the volume of O, profuced is 10mL and at the end of the

reaction 40mL. The rate constant is equal to

1 30
20 50
1 50
20 30
1 50
20 40
1 40
2030

Answer: D

o Watch Video Solution

85. A catalyst only

A. Decrease activation energy

B. Increases activation energy


https://dl.doubtnut.com/l/_mSqwe7hwMRf2
https://dl.doubtnut.com/l/_ZwMb8OEJYwqe

C.Both (a) and (b)

D. comes to equilibrium

Answer: C

° Watch Video Solution

86. The free energy change the due to a reaction is zero when

A. The reactants are initially mixed

B. A catalyst is added

C. The system is at equilibrium

D. The reactants are completely consumed

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ZwMb8OEJYwqe
https://dl.doubtnut.com/l/_BLrVzIorm4mJ

87. What is AH for the reaction A + B - C where the mechanism involves

several kinetics steps.

Rcaction coordinates—>

A. 11kcal mol -1

B. 4kcal mol *!

C. 5kcal mol -1

D. 22kcal mol ~1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_HHTKRF2gDDFx
https://dl.doubtnut.com/l/_j41lPOobwNLD

88. What can you say about the existence of A if the potential energy

diagram for the reaction

A — Blooks line

20

Energy

I§q-=-=-=-=--=----=%

—— Reaction coordinates—>

A. A will exist

B. A will not exist

C. B will not exist

D.A and B are in equilibrium

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_j41lPOobwNLD

89.In a multistep reaction such as A+ B - Q — C. The potential energy

diagram is shown below. What is E , for the reaction Q —» C?

254
A
234
2
=1 20+
=
Ml 124

—— Reaction coordinates —>

A. 3kcalmol 1
B. Skcalmol 1
C. 8kcalmol !

D. 11kcalmol ~!

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_EJpCitlTAIyh
https://dl.doubtnut.com/l/_vyKbq5L3iQMk

90. In which statement is true ?

A.Reaction A + B - Qs faster.

B. Reaction Q — Cis faster.

C. Reaction in (a) and (b) are equal.

D. Unpredictable.

Answer: B

o Watch Video Solution

91. Given the following two mechanisms, one with catalyst and the other
without catalyst.

()A+B — C(slow)

(i) C+ B —» F + A (fast)

(i) B+ B — F (slow)

Which mechanism use the catalyst and what is it ?

A. Step (i), A


https://dl.doubtnut.com/l/_vyKbq5L3iQMk
https://dl.doubtnut.com/l/_2C2gpL7gSDD6

B. Step (ii), B

C. Step (iii), F

D. Steps (i) and (ii), C

Answer: A

o Watch Video Solution

92. The mechanism for the overall reaction is

A,+B - C

A, — 2A (slow)

2A + B - X (fast)

If a catalyst D changes the mechanism to

A, +D - A,D (slow)

A,D = 2A + D (fast)

2A + B - C (fast)

Which is the rate expresison for the reaction with and without a catalyst

?


https://dl.doubtnut.com/l/_2C2gpL7gSDD6
https://dl.doubtnut.com/l/_8sKk1m7hJHQF

Ar =k [A]DLr = K[4,]
B.r = k[A, ], r =k [, ]D]
C.r=k [AD].r=k[A,]B]

D.r = k[ A, |(Bl.r = k [A,D]

Answer: A

o Watch Video Solution

93. Which of the following statement is correct

A. For reaction xX - yY

B.The parameter, rate constant, and specific reaction rate have

different meaning.

C. For any reaction the value of specific reaction rate is independent

of the initial concentration of reactants.


https://dl.doubtnut.com/l/_8sKk1m7hJHQF
https://dl.doubtnut.com/l/_xkN5QQACw0K2

D. Ea = ER + Ethreshold

Answer: C

° Watch Video Solution

94. For a chemical reaction 2X+Y — Z, the rate of appearance of Z is

-1
0.05molL " min . The rate of diappearance of X will be

A. 0.05molL " 1hr-1

-1
B. 0.05molL ! min

-1
C.0.1molL ! min

-1
D. 0.25molL ! min

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xkN5QQACw0K2
https://dl.doubtnut.com/l/_Wdvx1DJW09hV

95. A chemical reaction occurs as a result of colliisons between reacting
molecules. Therefore, the reaction rate is given by
A. Total number of colliisons occurring in a unit volume per second.
B. Fraction of molecules which posses energy less than the threshold
energy.
C. Total number of effective colliisons.

D. None of these

Answer: C

o Watch Video Solution

96. For profucing effective colliisons, the colliding molecules must have

A. A certain minimum amount of energy
B. Energy equal to or greater than threshold

C. Proper orientation



https://dl.doubtnut.com/l/_OWCOMM4pN7el
https://dl.doubtnut.com/l/_mo0grm3SE6HR

D. threshold energy and proper orientation both

Answer: D

° Watch Video Solution

97. A following mechanism has been proposed for a reaction:
2A+B - D+ E

A+ B - C+ D (slow)

A+ C - E (fast)

The rate law expresison for the reaction is

A.r = K[A]?[B]

B.r = k[A][B]

C.r = k[A]?

D.r = K[A][C]
Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_mo0grm3SE6HR
https://dl.doubtnut.com/l/_vphZbZ8VVxaG

98. For a chemical reaction A — B, it is found that the rate of reaction

doubles when the concentration of A is increased 4 times. What is the

order of reaction ? Suggest the rate law also.

A4

B.0

C.1/2

D.1

Answer: C

o Watch Video Solution

99. For a hypothetical reaction: A+ B — Products, the rate law is

r = k[A][B]°. The order of reaction is

A0


https://dl.doubtnut.com/l/_vphZbZ8VVxaG
https://dl.doubtnut.com/l/_qev1qz8fc91D
https://dl.doubtnut.com/l/_YzGKhA08KOEy

B.1

C.2

D.3

Answer: B

o Watch Video Solution

100. A hypothetical reaction A, + B, - 2AB follows the mechanism as

given below:

A, & A+ A(fast)

A+ B, - AB + B (slow)
A+ B - AB (fast)

The order of the overall reaction is

A2
B.1

C.15


https://dl.doubtnut.com/l/_YzGKhA08KOEy
https://dl.doubtnut.com/l/_kZUeyOyaiVu8

D.0

Answer: C

° Watch Video Solution

101. The slowest step of a particular reaction is found to be

1/2X, +Y, - XY,. The order of the reaction is

A2

B.3

C.3.5

D.1.5

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_kZUeyOyaiVu8
https://dl.doubtnut.com/l/_xPd8xhGfpaUW

102. For hypothetical chemical reaction A - I, it is found that the

reaction is third order in A. What happens to the rate of reaction when

the concentration of A is doubled?

A. Rate increases by a factor of 2.

B. Rate decreases by a factor of 3.

C. Rate increases by a factor of 8

D. Rate remains unaffected.

Answer: C

o Watch Video Solution

103. Calculate the overall order of a reaction which has the rate

expresison.

1 3

3
(a) Rate = k[A]2[B]z , (b) Rate = k[A]Z[B] "}

A.3/2


https://dl.doubtnut.com/l/_g0f33d6cdvzA
https://dl.doubtnut.com/l/_kmwwzi5HouzD

B.1/2

C.Zero

D. None of these

Answer: B

o Watch Video Solution

104. The rate of reaction increases by the increase of temperature
because

A. colliison frequency is increased.

B. Energy Products decreases.

C. Fraction of molecules possesisng energy > E (threshold energy)

increases.

D. Meachanism of a reaction is changed.

Answer: C



https://dl.doubtnut.com/l/_kmwwzi5HouzD
https://dl.doubtnut.com/l/_eNn5zoUfm7wQ

| o Watch Video Solution

105. Which of the following explains the increase of the reaction rate by

catalyst?

A. Catalyst decreases the rate of backward reaction so that the rate of

forward reaction increases.

B. Catalyst provides extra energy to reacting molecules so that they

may profuce effective colliisons.

C. Catalyst provides an alternatively path of lower activation energy to

the reactants

D. Catalyst increases the number of colliisons between the reacting

molecules.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_eNn5zoUfm7wQ
https://dl.doubtnut.com/l/_jUBhZ2YDR57K
https://dl.doubtnut.com/l/_E2nnMronO7dI

106. Burning of coal is represented as C(s) + O,(g) » CO,(g). The rate of
this reaction is increased by

A. Decrease in the concentration of oxygen

B. Powdering the jump of coal

C. Decreaisng the temperature of coal

D. Providing inert atmosphere

Answer: B

o Watch Video Solution

107. For the reaction: 2HI —» H,+1,, the expresison -d(HI)/2dt
represents

A. The rate of formation of HI

B. The rate of disappearance of HI

C.The instantaneous rate of the reaction


https://dl.doubtnut.com/l/_E2nnMronO7dI
https://dl.doubtnut.com/l/_heiMftegJaZQ

D. The average rate of reaction

Answer: C

° Watch Video Solution

108. For which of the following reactions, the units of rate constant and

rate of reaction are same?

A. First order reaction

B. Second order reaction

C. Third order reaction

D. Zero order reaction

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_heiMftegJaZQ
https://dl.doubtnut.com/l/_m4ogjrnLKNsz

109. For which of the following represents

theee/fourth life reaction?

. log4/3
2.303

2.303
k
2.303
k
2.303
k

log3/4

log4

log3

Answer: C

the expresison for

o Watch Video Solution

110. Which of the following expresison is correct for first order reaction (

c, refers to initial concentration of reactant)

Aty * Co

-1
B.ty/ * ¢

-2
C. t1/7 % Co


https://dl.doubtnut.com/l/_cjvsXV3wZy8O
https://dl.doubtnut.com/l/_UgX612vuLVgq

Answer: D

° Watch Video Solution

111. The term -dx/dt in the rate expresison refers to the

A. The concentration of the reactants

B. Increase in the concentration of the reactants

C.The instantaneous rate of the reaction

D. The average rate of the reaction

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_UgX612vuLVgq
https://dl.doubtnut.com/l/_CpVheYWTd6Wp

112.If a reaction involves gaseous reactants and Products, the units of its

rate are

A. atm

B. atm-s

C.atm=s!

D. atm?s?

Answer: C

o Watch Video Solution

113. Which of the following expresison can be used to describe the

instantaneous rate of the reaction ?

2A+B ~ A,B
dA
A-——
2dt
dA
B.-—
dt


https://dl.doubtnut.com/l/_iZefqOsstl1A
https://dl.doubtnut.com/l/_hiolEscuzaoA

Answer: A

° Watch Video Solution

114. For a single step reaction X + 2Y - Products, the molecularity is

A.”Zero

B.2

C.3

D.1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hiolEscuzaoA
https://dl.doubtnut.com/l/_heKIZUIRzfml

115. In a first order reaction, the concentration of the reactants is reduced

to 25 % in one hour. The half-life periof of the reactions is

A. 2hr

B. 4hr

C.1/2hr

D. 1/4hr

Answer: C

o Watch Video Solution

116. The rate of a certain reaction increases by 2.3 times when the
temperature is raised form 300K to 310K. If k is the rate constant at
300K, then the rate constant at 310K will be equal to

A. 2k

B. k


https://dl.doubtnut.com/l/_4wF9C696OFV0
https://dl.doubtnut.com/l/_0bGe5EQMglqc

C.2.3k

D. 3k?

Answer: C

° Watch Video Solution

117. For a hypothetical reaction A — B, the rate constain is 0.25s L. If the
concentration of A is reduced to half, then the value of rate constant is
A.0.25s"1
B.0.30s"!
C.0.075s"!

D.2.25s71

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_0bGe5EQMglqc
https://dl.doubtnut.com/l/_uiWkgyticTMW
https://dl.doubtnut.com/l/_bqbwtvzFdFQY

118. Areaction A, + B, — 2AB occurs by the following mechanism:
A - A+A. (slow)
A+ B, » AB + B.. (fast)
A+ B — AB.. (fast)
Its order would be
A.3/2
B.1

C.Zero

D.2

Answer: B

o Watch Video Solution

119. In acidic medium, the rate of reaction between BrO?? and Br® is
given by the expression
-d[BrO:?]

o [ | ne ]


https://dl.doubtnut.com/l/_bqbwtvzFdFQY
https://dl.doubtnut.com/l/_p6eRyxARlSPc

A. The rate constant of overall reaction is 4s 1.

B. The rate of reaction is independent of the concentration of acid.

C. The change in pH of the solution will no affect the rate.

D. Doubling the concentration of H® ions will increase the reaction

rate by 4 times.

Answer: D

o Watch Video Solution

120. For the reaction:
[Cr(HZO) ]3+ [seve] - [Cr(HzO) NCS]2+H20
6 5

The rate law is r = k[Cr(HZO)G]BJr [SCN‘a ]
The value of kis 2.0 x 10 ®Lmol 1s ! at 14°C and 2.2 x 10 °Lmol "1s"! at

30 ° C. What is the value of E ; ?

A. 26kcal mol *!


https://dl.doubtnut.com/l/_p6eRyxARlSPc
https://dl.doubtnut.com/l/_FA0EJTG2lnhA

B. 2.6kcal mol "1

C. 2600kcal mol -1

D. 260kcal mol ~1

Answer: A

o Watch Video Solution

121. It is generalized that a 10 ° C increases in temperature casues the
rate of reaction to double. Applied to a reaction at 295K, what is the
value of E ;?

A. 120kcal mol *!

B. 1200kcal mol "1

C. 1.2kcal mol !

D. 12kcal mol -1

Answer: D

[ - 1


https://dl.doubtnut.com/l/_FA0EJTG2lnhA
https://dl.doubtnut.com/l/_SK5DgF4xGVMF

| @J Watch Video Solution

122. For the chemical reaction:

5Br® + BrOs +6H® - 3Br,+3H,0

Rate = k[Bre ][BrO?,e ][H@ ]

What is the molecularity and order of reaction with respect to [Bre ] ?
A5 1
B.1,5
C1,1

D.6,2

Answer: A

o Watch Video Solution

123. For the chemical reaction

1° +0cI® - cI1® +01®


https://dl.doubtnut.com/l/_SK5DgF4xGVMF
https://dl.doubtnut.com/l/_PKFZmwYgS9dC
https://dl.doubtnut.com/l/_VfFQYwbnoknJ

kloci®][re]
[OGH

a. What is the order and moleculartiy of the reaction ?

Rate =

b. In the above reaction, what are the molecularity and order with respect

to

A1,2

B.2,1

C.22

D.3,2

Answer: A

o Watch Video Solution

e
124.1n the molecularity and order with respect to lOH] is

A.0, 1


https://dl.doubtnut.com/l/_VfFQYwbnoknJ
https://dl.doubtnut.com/l/_9ELlNZsA40Cm

B.O, -1

C.1,0

Answer: B

° Watch Video Solution

125. The activation energy for the forward reaction X — Y is 60kJmol ™!
and AH is -20kJmol "I, The activation energy for the reverse reaction is

A. 40kJmol -1

B. 60kJmol ~!

C. 80kJmol

D. 20kJmol 1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9ELlNZsA40Cm
https://dl.doubtnut.com/l/_Y3J8ArC3oG02

126. For a reaction pA+gB — Product, the rate law expresison is

r = k[A][B]™. Then

ApPtqg=>0+m)

B.(p+q) > (1+m)

C.(p + @) may or may not b equal to (1 + m)

D.p+q)=(1+m)

Answer: C

° Watch Video Solution

kl
127. The chemical reaction 205 — 30, proceeds as follows:

Keg

O; & 0, + O (fast)

k

What should be the rate law expresison ?


https://dl.doubtnut.com/l/_Y3J8ArC3oG02
https://dl.doubtnut.com/l/_zggbj5ae63CU
https://dl.doubtnut.com/l/_EOx5ndmmtpPC

B.r = k[ 05]?[0,] !

c.r=k[0s][0,]

D. Unpredictable

Answer: B

o Watch Video Solution

1
128. A gaseous reaction A,(g) — B(g) + EC(g) shows increase in pressure

form 100mm to 120mm in 5 min . What is the rate of disappearance of A,
?
-1
A.4mm min

-1
B. 8mm min

-1
C. 16mm min

-1
D. 2mm min


https://dl.doubtnut.com/l/_EOx5ndmmtpPC
https://dl.doubtnut.com/l/_McVQpYEHBqhQ

Answer: B

° Watch Video Solution

129. What specific name can be given to the following sequence of steps:
Hg+hv — Hg*

* b3
Hg™ +H, - H, +Hg

A. Fluorescence

B. Phosphoresecence

C. Photosenistization

D. Chemiluminescence

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_McVQpYEHBqhQ
https://dl.doubtnut.com/l/_dfjvhEMKGrWf

130. For an exothermic chemical process ocuuring in two process
occuring in two steps as follows
()A+ B — X(slow) (ii)X — AB(fast)

The progress of reaction can be best described by :

X
a. A+B
AB
A.
b. X
A+B
B.
C.
A+B X AB
C.

D. All are correct

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_PB4RMKE1QwHT
https://dl.doubtnut.com/l/_tnNoznLTYMk9

131. In a hypothetical reaction 2X + Y — M + N. If the concentration of Y

is kept constant but that of X is tripled, the rate of reaction then will be

A. Increased by 3 times

B. Increased by 6 times

C.Increased by 9 times

D. Unpredictable

Answer: D

o Watch Video Solution

132. For the reaction A+ B — C + D, doubling the concentration of both
the reactants increases the reaction rate by 8 times and doubling the
initial concentration of only B ismply doubles the reaction rate. What is

the rate law for the reaction ?

A.r = k[A][B]?


https://dl.doubtnut.com/l/_tnNoznLTYMk9
https://dl.doubtnut.com/l/_eul0Xov5Tx3L

B.r = k[A][B]
C.r = k[A]Y?[B]

D.r = [A]?[B]

Answer: D

° Watch Video Solution

133. In fire flies the flashes are profuced due to the slow combustion of a

protein luciferin in air and moisture. The phenomenon is known as

A. Photochemical change

B. Photocombustion

C. Chemiluminescence

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_eul0Xov5Tx3L
https://dl.doubtnut.com/l/_hU1m1yUKjHu3

134. The rate of certain hypothetical reaction

A+ B+ C - Products, is given by

dA

The order of a reaction is given by

Al
B.1/2
C.2

D.13/12

Answer: D

o Watch Video Solution

135. In the formation of sulphur trioxide by the contact process,
250,(g) + O4(g) « 2S04(9)

The rate of reaction is expressed as


https://dl.doubtnut.com/l/_hU1m1yUKjHu3
https://dl.doubtnut.com/l/_IqvQTl1FJEHU
https://dl.doubtnut.com/l/_I2rzlsRj4HWH

1(02)

- =2.5x 10 *molL 1s1
dt

The rate of disappearance of (SOz) will be

A.5.0 x 10 *molL "1s-1
B.-2.25 x 10 "*molL " 1s-1
C.3.75 x 10 *molL "1s-1

D.50.0 x 10 "*molL " 1s-1

Answer: A

o Watch Video Solution

136. Conisder a gaseous reaction, the rate of which is given by k[A][B]. The
volume of the reaction vessel containing these gases is suddenly reduced
to 1/4th of the initial volume. The rate of the reaction as compared with

original rate is

A.1/16 times


https://dl.doubtnut.com/l/_I2rzlsRj4HWH
https://dl.doubtnut.com/l/_5YqXKCEUEF0p

B. 16 times

C.1/8 times

D. 8 times

Answer: B

o Watch Video Solution

137. In a catalyst experiment involving the Haber process
N, + 3H, - 2NHj, the rate of reaction was measured as

A[NH, |

Rate = ——— = 2.0 x 10 *molL " 's™*
At

What is the rate of reaction expressed in terms of (a) N, (b) H, ?

A.2.50 x 10 *molL " 1s!
B.1.25 x 10 *molL 151
C.3.75 x 10'4moIL'ls'1

D.5.00 x 10 *molL 151


https://dl.doubtnut.com/l/_5YqXKCEUEF0p
https://dl.doubtnut.com/l/_uwe8kDPzf0pI

Answer: C

o Watch Video Solution

138. When ethyl acetate was hydrolyzed in the presence of 0.1MHCI, the
constant was found to be 5.40 x 10~>s "1, But when 0.1MH,SO , was used
for hydrolyiss, the rate constant found to be 6.20 x 10 s~ L. form these
we can say that

A.H,S0, is stronger than HCI

B. H,SO, and HCI are both of the same stength of HCI

C.H,SO,is weaker than HCL.

D. The data is insufficient to compare the strength of HCI and H,SO,.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_uwe8kDPzf0pI
https://dl.doubtnut.com/l/_QNvJc0Ad7Lxp

139. The activation energy for a hypothetical reaction A - X is
12.49kcalmol ~ 1. If temperature is raised to 305 form 295K, the reaction
rate increased by 0.002kcalL ~'mol -1 is almost equal to

A. 60 %

B. 50 %

C. 100 %

D. Unpredictable

Answer: C

o Watch Video Solution

140. How will the rate of reaction
250,(g) + O,(g) — 2S05(g) change if the volume of the reaction vessel is

halved?

A. (a) It will br 1/16th of its initial value.


https://dl.doubtnut.com/l/_Y2mRQ7RuFxDe
https://dl.doubtnut.com/l/_pasSIP0XWSOU

B. (b) it will be 1/4th of its initial value.

C. It will be 8 times of its initial value.

D. It will be 4 times of its initial value.

Answer: C

° Watch Video Solution

141. The half life period for catalytic decomposition of AB; at 50 mm is

found to be 4 hrs and at 100 mm it in 2 hrs. The order of reaction is :

A3

B.1

C.2

D.0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_pasSIP0XWSOU
https://dl.doubtnut.com/l/_VJbmxt7bpwfv

142. The hydrolyiss of an ester was carried out with 0.1MH,SO, and

0.1MHCI separately. Which of the following expresison between the rate

constants is expected ? The rate expresison being rate = k[H@ ][ester]

A kier = Kpso,

B. k k

Hel ~ Ku,s0,

C.k k

Hel < KH,s0,

D. k 2k

H,50, ~ “KHcl

Answer: B

° Watch Video Solution

143. For a zero order reaction, the plot of concentration of a reactant vs

time is (intercept refers to concentration axis)

A. +ve slope and zero intercept


https://dl.doubtnut.com/l/_VJbmxt7bpwfv
https://dl.doubtnut.com/l/_2fmk55inA5qL
https://dl.doubtnut.com/l/_epwAhrQKvQgO

B. -ve slope and zero intercept

C. +ve slope and non-zero intercept

D. -ve slope and non-zero intercept

Answer: A

o Watch Video Solution

144. In a certain gaseous reaction between A and B, A+ 3B — AB,. The

initial rate are reported as follows:

[A] [B] Rate

0.1M 0.IM 0.002Ms"!
02M 0.1M 0.002Ms ™!
0.3M 0.2M 0.008Ms ™!
0.4M 0.3M 0.018Ms"!

The rate law is

A.r = k[A][B]?
B.r = k[A]°[B]?

C.r = k[A][B]


https://dl.doubtnut.com/l/_epwAhrQKvQgO
https://dl.doubtnut.com/l/_1BcKjOkKpfYB

D.r = k[A]9[B]3

Answer: B

° Watch Video Solution

145. In the presence of acid, the initial concentration of cane sugar was
reduced from 0.2 M to 0.1 M in 5 h and to 0.05 M in 10 h. The reaction
must be of

A. Zero order

B. First order

C. Second order

D. Fractional order

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1BcKjOkKpfYB
https://dl.doubtnut.com/l/_l4InLrGXIyIB
https://dl.doubtnut.com/l/_GnWLhFiAh8tX

146. For an elementary reaction , X(g) - Y(g) + Z(g)

the half life period is 10 min. In what period of time would the

concentration of X be reduced to 10% of original concentration?

A. 20 min

B. 33 min

C. 15 min

D. 25 min

Answer: B

o Watch Video Solution

147.f a is the initial concentration of reaction, then the half-life periof of

a certain of nth order is


https://dl.doubtnut.com/l/_GnWLhFiAh8tX
https://dl.doubtnut.com/l/_6qbdgS6SQTwm

Answer: C

° Watch Video Solution

148. The rate constant of forward and backward reactions for certain
hypothetical reaction are 1.1 x 102 and 1.5 x 1073, respectively. The
equilibrium constant of the reaction is

A.7.33

B.0.733

C.73.3

D. 733

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_6qbdgS6SQTwm
https://dl.doubtnut.com/l/_zytJ6CYyb3Sy

149. The activation energy for most of the reaction is approximately

50kJmol ~1. The rate for temperature coefficient for such reaction will be

Answer: A

o View Text Solution

150. Which of the following theory is not related to the chemical kinetics?

A. Colliisons theory

B. Absolutely theory

C. Absolute reaction rate


https://dl.doubtnut.com/l/_zytJ6CYyb3Sy
https://dl.doubtnut.com/l/_2lR7dxX0Jogu
https://dl.doubtnut.com/l/_hP1sKlnIhtWs

D. VSEPR theory

Answer: D

° Watch Video Solution

151. When the concentration of a reactant in reaction A — B is increased
by 8 times but rate increases only 2 times, the order of the reaction
would be

A2

B.1/3

C.4

D.1/2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_hP1sKlnIhtWs
https://dl.doubtnut.com/l/_h1T7CPOaB38S
https://dl.doubtnut.com/l/_xVKRbHpxbJzu

152. Phosphrous undergoes slow combustion and glows in dark. The

precess is called

A. Photochemical change

B. Chemiluminescence

C. Flourescene

D. Phosphorescene

Answer: D

o Watch Video Solution

153. The rate law for the reaction

RCIl + NaOH(aq) — ROH + NaCl is given by

Rate = k[RCI]. The rate of the reaction will be

A. Doubled on doubling the concentration of sofium hydroxide.

B. Halved on reducing the concentration of alkyl halide to one half.


https://dl.doubtnut.com/l/_xVKRbHpxbJzu
https://dl.doubtnut.com/l/_tzopRmareTeZ

C. Decrease on increaisng the temperature of the reaction.

D. Unaffected by increaisng the temperature of the reaction.

Answer: B

° Watch Video Solution

154. The rate of reaction between A and B increases by a factor of 100,
when the concentration with respect to A is increased 10 folds, the order
of reaction wirt. A is

A. 10

B.1

C.4

D.2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_tzopRmareTeZ
https://dl.doubtnut.com/l/_A6jznBOOQR3E

155. The efficiently of an enzyme in catalyzing a reaction is due to its

capacity

A. To form a strong enzyme-substrate complex.

B. To decrease the bond energy of all substrate molecules.

C. To change the shape of the substrate molecule.

D. To lower the activation energy of the reaction.

Answer: D

o Watch Video Solution

156. When KCIOj is heated, it decomposes into KCI and O,. If some MnO,

is added, the reaction goes much faster because

A. MnO, decomposes to give O,.

B. MnO, provides heat by reacting.


https://dl.doubtnut.com/l/_A6jznBOOQR3E
https://dl.doubtnut.com/l/_amjaZ2qxRqQ3
https://dl.doubtnut.com/l/_UxRQeL14FoF0

C. Better contact is provided by MnO,,.

D. MnO, acts as a catatlyst.

Answer: D

° Watch Video Solution

157. For a chemical reaction A — B, it is found that the rate of reaction

doubles when the concentration of A is increased 4 times. What is the

order of reaction ? Suggest the rate law also.

A2

B.1

C.1/2

D. Zero

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_UxRQeL14FoF0
https://dl.doubtnut.com/l/_XVB3iBrVRtVb

158. The reaction 2N,0-(g) — 4NO,(g) is first order wrt. N,O-. Which of

the following graphs would yield a straight line?

A logpN205 vs time with -ve slope

B. (pNzos) L vs time
C.pN205 vs time

D. logpNzo5 vs time with +ve slope

Answer: A

o Watch Video Solution

159. The rate of chemical reaction

A. Increases as the reaction proceeds

B. Decreases with as the reaction proceeds

C. May increase or decrease during the reaction


https://dl.doubtnut.com/l/_XVB3iBrVRtVb
https://dl.doubtnut.com/l/_8IzUpNJNXdr5
https://dl.doubtnut.com/l/_fQcQawvSMylI

D. Remains constant as the reaction proceeds

Answer: B

° Watch Video Solution

160. The specific rate constant of a first order reaction depends on the

A. Concentration of the reactant

B. Concentration of the Product

C.Time

D. Temperature

Answer: D

o Watch Video Solution

161. The specific rate constant of a first order reaction depends on the


https://dl.doubtnut.com/l/_fQcQawvSMylI
https://dl.doubtnut.com/l/_feeAQEZ5yeio
https://dl.doubtnut.com/l/_05uc0PMgCmjn

A. Temperature

B. Mass

C. Weight

D. Time

Answer: A

o Watch Video Solution

162. A catalyst only

A. Increases the free energy change in 