PHYSICAL / INORGANIC

CHEMISTRY DPP NO. 53 | |
D P P Max. Time : 40 min.

DAILY PRACTICE PROBLEMS

Total Marks : 36

Topic : Chemical Kinetics

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.4 (3 marks 3 min.) [12, 12]
Multiple choice objective ('-1' negative marking) Q.5 to Q.6 (4 marks 4 min.) [8, 8]
Subjective Questions ('-1' negative marking) Q.7 to Q.10 (4 marks 5 min.) [16, 20]
1. For a two step reaction
K
A=——->R+B R+C —> Products

(where,Risa rezactive intermediate, whose concentration is maintained at some low steady state throughout
the reaction) the rate law expression will be

Ad—x-—k1[A] Bd—x-kA Cd—x-kRC Dd—x-kABR
W g = kB ® g =K © 4 =k [RIC] O 4 =k [AIBIR]
k3[C]
k, K
2, For 2A ? B + 3C, 2C—=2— 3D, assuming all reactions to be single step (Elementary) reactions,

-1

which of the following is correct:
(A) d[C] / dt = 3k,[A]? - 3 k_, [B]IC]® - 2k,[C]? (B) d[B] / dt = k, [A]?

(C) d[A]/ dt = 2k_,[B][C]® - 2k, [B][C]® (D) None
B
3. For the following parallel chain reaction A< the overall half life of Ais 12 hours. If rate of formation
C

of C is 60% of a rate of decomposition of A then what will be half life of Awhile it is converting into B ?
(A) 40 hours (B) 60 hours (C) 50 hours (D) 30 hours

4. For the following parallel chain reaction if the sum of the concentration of B and C at

any time is 2M then, what will be [B] , and [C] , respectively?

11,13 3.5 4 6 8 18
Myl Sm *M,2M = M-—M
® MM ®) MM © 5%5 ©) 3713
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5. For the reaction CH, + Br, - CH,Br + HBr, the experimental data require the following rate equation:

k4[CH,][Br,]
1+k,[HBr]/[Br,]

9 [cH,Br =
dt[ 3r]_

Which of the following is/are true regarding this ?

(A) The reaction is a single step reaction

(B) The reaction is 2nd order in the initial stages {[HBr] ~ 0}
(C) The reaction is 2nd order in the final stages {[Br,] ~ 0}
(D) The molecularity of the reaction is two.

6. Consider the following case of COMPETING 15T ORDER REACTIONS

After the start of the reaction at t = 0 with only A, the [C] is equal to the [D] at all times. The time in
which all three concentrations will be equal is given by

7. For the reaction Cl, + CO — CL,CO the rate law is :
d[CCOl _ o1 pe(co
dt 2

The mechanism which is accepted is
K,
Cl, + M == 2Cl + M (fast)

K,
Cl+CO + M == CICO + M (fast)
K,

CICO +Cl, CI,CO + Cl (slow)
Find the expression relating k with the other constants given.

dC
8. Write d_tD for the following parallel series 1st order reaction
A K g E
Pacich
B N
9. For the reaction process A+ B —— products, the rate is first order w.r.t. A and second orderw.r.t. B. If 1

mole each of A and B were introduced into a 1 L vessel and the initial rate was 1 x 102 (mol/L sec).
Calculate the rate when half the reactants has been converted into products.

10. The catalysed decomposition of N,O by gold at 900°C and at an initial pressure of 200 mm, is 50% complete
in 53 minutes and 73% complete in 100 minutes.
(A) What is the order of the reaction ?
(B) How much of it will decompose in 100 minutes at the same temperature but at initial pressure of 600

mm of Hg?
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K
sl PR
5 +
1 ATRE

AKX 5 R+B;

diA] _

gt =~ KA+ K, [R] [B]
dR]
5t =K [Al-K, [R][B] - K, [R] [C]
At steady state % =0
KilAl

RI= ¥, B]+K,[C]

R+B —=2 3 A:

DPP No. # 53

R+C —Xi, product.

K

K R+ C —3— Product.

I

Al . A] + K2[B] Ka[A]  —Kq[A}K2[B]+K3[CT +K2 [BJK4[A]
dt ‘ K2[B] +K3[C] K2[B]+K3[C]
dA] _ —KilAIK; [C]
at ~ K;[B]+K;[C]
da-x] _ —KilAIK;[C] dx _ KAIKSICL kA
- dt  K;[B]+K;[C] - dt ~ K,[B]+K;[C] ~ 1. K2[Bl
K3[C]
k, _ 1 dlA] _ 1 d[C] _
3 2A —1» B+3C, rate =-5 o =5 o =k [AP
B+3C 153D, rate = -% % =k_, [B][CP®
: _1.d[C]
20— Te-yapy rate =-5 — .= =k, [CP

d[C]

a3
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3. A
C
Bl 4. 64 2
[C] ko ~ 06 3
== = —k1
= Kk, =k +K,
In 2 3 5
My2doveran 1 ¥ sk =5k
m2 _5__In2
= 12 7 2 (t/2)a-B
=  (t,),_..=30hrs.
4. [B] +[C]=2M
Bl _2 _4
[C] 3ko 9
4 13 18
— 35 [Cl+[C]=2M — -5 [C1=2 - [Cl=3M
18 8
[B] =2~ [C]5Emqs = 15l
d k,[CH,4l[Br,]
5 at [CHBI = 3 HBr/Bry]

At initial stages ([HBr] ~ 0)

d
gt [CH,Br] = K, [CH,] [Br,] —— 2nd order
At final stages ([Br,] = 0)

Ki[CH4lBr ] K4[CH4]Br,]?

= 2nd order
[Bra]+K,[HBr] Ko[HBr]

d
at [CH,Br] =
6. k, = k, (Since [C] = [D] at all the times)

p
= Erd of A has reacted for [A] = [C] = [D]
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1
ky+ky = 7 In 1[’5“]“
EIMG
1 1 1
= = —In3 = —In3
= 1=k, M3= 2Kk,
f £ Using the r.d.s. approximation method
d [Cl,CO
% = k, [CICO]' [CL]'
[C0° [M] _[CICO] M
but

K= e 29K encorm

= [CICOl=K,[CI[CO] and  [CN= K; |(Cl]

d[C1,CO]
— =k K,[CI [CO] [CI]

= kK, JK; 4IClL1[CO][Cl}]

= kK, JK; [CLF?[CO]
comparision with the rate law given shows that

k = kaKE"'ﬂ<_1
dCp N
8. ? =K,C, + Kaca - I'(2 CD - K4CD :
9. A+B — - Products

rate = K [A] [BF
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r,=K[1][1F =103 = K=10% M2 81 = r=1[)'2[
10. 50% completion in 50 minutes.
73% competion in 100 minutes.
Checking for zero order .
Co
1\'1.1:2 = ﬁ -
200 100
53 min. = 5 = K= 53 min-'.
C,=C,-2Kt
200

C, =200 53 X 100 = — ve,

So, it i1s not zero order.
For [* order :

. In2 _In2 0683

- K = -~ 53 53

_ (2] _ 2 (%
Kt—ln[aJ: 53 X1DD—In[a].
ag _ _ 200
e 3.6972. = a= 3eg73 = 54,1 mm of Hg.
Competion of reaction = a; x 100 = 73%.

So, it is I* order.

1

2

I

2

2
} =1.25x 10° Ms™

(b) In I* order reaction, % completion is independent an initial concentration so, 73% completion takes

place.

Get More Learning Materials Here : &

x>

@g www.studentbro.in



