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CHEMISTRY (35

SYLLABUS : Chemical Kinetics -I : Rate of a Reaction, Rate law & Rate constant

Max. Marks : 120 Time : 60 min.

GENERAL INSTRUCTIONS

 The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/
bubble in the Response Grid provided on each page.

* You have to evaluate your Response Grids youiself with the help of solution booklet.

e Each correct answer will get you 4 marks and 1 markshall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

e Thesheet follows a particular syllabus. Do not atéempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

e After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice Q.2 If doubling the concentration of a reactant ‘A’ increases
questions. Each question has 4 chaices (a), (b), (¢) and (d), the rate 4 times and tripling the concentration of 'A’

out of which ONLY ONE chaoice is correct. increascs the raic 9 times the raic is proportional 10
(a) concentration of A’

(b) square root of the concentration of'A'
{c) under root of the concentration of 'A"
{d) cubec of concentration of ‘A’

Q.3 Forthercaction N, (g) + 3H, (g) — 2NH;(g) under certain
conditions of temperature and partial pressure of the
rcactants, the ratc of formation of NH; is 0.001kgh~!. The
ratc of canversion of Hy under the same conditions is
(a) 182 x 10%kg/hr  (b) 0.0015 kg / hr
(c) 1.52x10%kg/hr (d) 1.82 x 1004 kg /hr

Q.1 Thc ratc law for the reaction RClI + NaOH(aq) —
ROH + NaCl is given by rate = K,[RCI|. Therate of the
reaction will be
(a) doubled on doubling the concentration of sodium
hydroxide

(b) halved on reducing the concentration of alkyl halide
to one half

(c) decreased on increasing the temperature of the reaction

(d) unaffccted by incrcasing the temperaturc of the
reaction
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Q.4 For a given reaction 3A + B— C + D the rate ol rcaction (¢) Torcduce the temperaturc at which the rcaction can
can be represented by occur
_l d[A]  d[B] _+d[C] . d[D] (d) To increase the energy of the molecules of the
3 dt dt dt | a4t reactants .
1d[A] _ d[C] Q.11 For the reaction 2N,04(g) — 4NO,(g) + O,(g), il
(b) BER T, =K[A]"[B]" concentration of NO, in 100 scconds is incrcased by
1d[A]  dC] 5.2 x 10" 3M. Then rate of reaction will be
© "Iq% 4 K|A"| B (a) 1.3 x10° Ms! (b) 5% 10~* Ms™!
) N(‘mc . (¢) 7.6 % 107Ms! (d) 2 x 10°Ms™!
) Q.121In the rcaction 2N,05 — 4NO2 + O,, initial pressurc is
Q.5 For the reaction N, + 3H, — 2NH, 500 atmand rate constant K is 3.38 x 107 sec"!. After 10
_ A[NH3] o AH minutes the final pressure of N, Oy is
if == 2 x [0 mol I"'s! then value of % (a) 490 atm (b) 250 atm (c) 480 aun (d) 420 aim
would be Q.13 Thcreaction 2NO(g) + O, (2) — 2NOy(g) is of first order.
(@) 1x10%molL's! (b) 3 x10-*mol L ls! If volune of reaction vessel is reduced to 1/3, the rate of
(¢) 4x10*mol L's! (d) 6x 10 mol L-1s~! reaction would be .
Q.6 A gascous hypothctical chemical cquation 2A — 4B+ Cis (@ 1/3 times (b) 2/3 times
carricd out in a closed vesscl. The concentration of B is (¢) 3 timcs (d) 6 timcs

Q.14 For a rcaction 2A + B — Products, doubling thc initial

found to increase by 5 x 103 mol 1-! in 10 second. The : :
concentration of both the reactants increases the rate by a

rate of appearance of B is

(@ 5x10~*mol L 'scc™! (b) 5x 107> mol L 'scc™! factor of 8, and doubling the concentration of B alonc
(¢) 6x1075mol L'scc! (d) 4 x 10~* mol L-'scc! doublcs the rate. Theraie law for the rcaction is
Q.7 The ratc of disappcarance of SO, in the reaction (@) r=k[A][B]? (b) r=k[A]*[B]
pp 2 2IR12
280, + 0, — 2805 is 1.28 x 10°3 g/sec then the rate of (c) r=k[A][B] ) r=k[AJ7B]
formation of SO, is Q.15 For a reactions A + B — product, it was found that rate of
(@) 064103 g/scc (b) 0.80 x 10-3 g/ scc rcaction incrcascs four times if concentration of 'A' is
(c) 128x103g/scc  (d) 1.60 x 1073 g/ sec doublcd, but the rate of rcaction remains unalfected, if

concentration of 'B' is doubled. Hence, the rate law for the

Q.8 The velocity of the chemical reaction doubles every 10*C -
reaction is

rise oftemperature. If the temperanure is raised by 50°C,

the velocity of the reaction increascs 1o about (a) ratc=k[A][B] (b) ratc=k[A]?
) . (¢) ralc=k[A]?[B]! d =k[A]2[B)2

(a) 32 times (b) 16 times (d) ratc=k[A]*[B]

(c) 20 tunes (d) 50 times Q.16 The rate constant ofa reaction depends on
Q.9 The temperature coefficient for reaction in which food (a) Cmperature (b) mass

dcterioratcs is 2. Then food deteriorates ... times as rapidly (¢) wecight (d) time

a125° C as it docs a1 5°C Q.171In a lirst order rcaction the concentration of rcactant

(a) Two (b) Four  (¢) Six (d) Twenty decreascs from 800mol/ dm? 1o 50 mol /dm? in 2 x 102 scc.
Q.10 Thcmaip function of a catalyst in speeding upa rcaction is The rate constant of reaction in sec-! is

(a) To increase the rate of the forward reaction @ 2 x10° (b) 3.45 * 1075

(b) To change the reaction path so as to decrease the

) -,
energy of activation for the reaction (¢) 1386 x 10 (d) 2 x10
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Q.18 The reaction

1
N,Os (in CCl, solution) — 2NO, (solution) + EOZ(g) is

of first order in N,Os with rate constant 6.2 x 10 !s !
Wh]at }s the valuc of ratc of reaction when [N,O4] = 1.25
mole™
(@ 7.75x10"'mol L7's! () 6.35% 10" mol L5~
(c) S.15x1079mol L's!  (d)3.85x 10! mol ¢!
Q.19 A reaction that is of the first order with respect to reactant
A has a rate constant 6 min~ !, If we start with |A ] = 0.5mol
1", when would [A]rcach the valuc0.05 mol 1!
(a) 0.384 min (b) 0.15min
(¢c) 3min (d) 3.84 min
Q.20 The rate law ofthe reaction 2N,05 — 4NO, + 0, is
(a) 1=K[NOs] (b) r=K[N;O5]’
(c) r=K[N,OJ° (d) r=KINO,J*(0,]
Q.21 An cxamplc of a pscudo — unimolecular rcaction is
(a) Dissociation of hydrogen iodide
(b) Hydrolysis of mcthyl acctatc in dilute solution
(c) Dissociation of phosphorus pentachloride
(d) Decomposition of hydrogen peroxide

Q.23 Which of thc following statcments regarding the
molecularity of a reaction are correct?
(1) Itis the number of molecules of the rcactants taking
part in a single step chemical reaction
(2) Itis calculated from reaction mechanism
(3) Iidependson the rate determining sicp in the reaction
(4) Italways wholc number.
Q.24 For the reaction A — B , the rate law expression is : Rate = k
|A]
Which of thc following statcments arc correct?
(1) Thc rcaction is said to follow [irst order kinetics
(2) The rate law provides a simple way of predicting the
concentration of reactants and products at any time
aftcr the start of the rcaction
{3) kisconstant for the reaction at a constant temperature
(4) Thc halflifc of the reaction will depend on the initial
concentration of the rcactant

DIRECTIONS (Q.25-Q.27) : Read the passage given below
and answer the questions that follows :

DIRECTIONS (Q.22-Q.24) : In the following questions,
more than one of the answers given are correct, Select the
correct answers and mark it according to the following
codes:

Codes :

(a) 1,2 and 3 are correct (b) 1 and 2 arc correct

(¢) 2 and 4 arc correct (d) 1 and 3 arc corrccl

Q.22 Consider the following case of completing 15! order

rcactions.
o
To~p

A

Aficrihc startofthercaction at t= 0 with only A, the [C] s
equal to the |D] at all times. Thc timc in which all thrce
concentrations will be equal is given by —

(1) I=7:;€n3 (2) t=

/n3

1 |
3) 1= — ¢ = e
3) m n2 (4 W, 2

The reaction S,0g2~ + 31~ — 280,%~ + I3~ is of first order both
with respcct 10 the persulphate and iodide ions. Taking the initial
concentration as 'a' and 'b' respectively and taking x as the
conccentration ofthe triodide at timet, a differential ratc cquation
can be written.

Two suggcesied mechanisms for the reaction arc :
() S04+ —— SO,I" +80,% (fast)

I +S0,- —55 1, +50,2 (slow)
T+1, 52,5 1, (fasy)

) S,04%+1- —55 8,0, (slow)
S04 —525 250, +I* (fasy)
I+ X3 50, (fasy)

L+ - —X 5 1 (fasy)

18.0®OO
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Q.25 The general differential equation for the above reaction is

dx
(a) i k[a—x][b—3x](k>0)
dx
(b) T =—kla—x||b-3x](k>0)
dx
(©) — =k[a—x][b-x](k>0)
dt
dx
(G) I =—k[a—x][b-x](k>0)
Q.26 How could the progress of this reaction be best monitored?
(a) Bymonitoring the colour of the reaction mixture

(b)
(c) Byprecipitation of I~ with Ag
(d) By monitoring the changc in pressure

Q.27 Which mechanisn is consistent with the facts given about
the reaction rate cquation —
(a)
(b)
(@
(d)

By titration of1;~ with hypo

Mcchanism ()
Mechanism (II)
Both (I) and (I1)
Ncither (I) nor II)

DPP/ C (35)

DIRECTIONS (Q.28-Q.30) : Each of these questions contains
two statements: Statement-1 (Assertion) and Statement-2
(Reason). Each of these questions has four alternative choices,
only one of which is the correct answer. You have to select the
correct choice.

Statement-1 is True, Statement-2 is True; Statement-2 is a

correct explanation for Statement-1.

Statement-1 is True, Statement-2 is True; Statement-2 is

NOT a correct explanation for Statement-1.

(¢) Statcment -1 is Falsc, Statement-2 is Truc.

(d) Statcment -1 is True, Statement-2 is Falsc.

Q.28 Statement -1 : Molccularity has nomcaning for a complex
reaction.
Statement -2 : The overall molecularity of a complex
rcaction is cqual 1o the molecularity of the slowest sicp.

Q.29 Statement -1 : The rate of reaction is always negalive.
Statement - 2: Minus sign used in expressing the rate shows
that concentration of rcactant is decreasing.

Q.30 Statement -1 : The kinetic of the reaction mA + nB + pC

— m'X +1n'Y + p'Z obeys the raltc expression as

(a)

(b)

_X— m L}
o =KIAI™[BI"

Statement -2 : Thc rate of the rcaction docs not depend
upon the concentration of C.
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PROBLEMS SOLUTIONS

1. () R=K]|RCI,if[RC]=1/2, then rate =R/2. 13. (c) Forfollowing rcaction, 2NO(g) +0O,(g) .. 2NO,(2)
b) 22=4,32=9 1
. " ~dN, _ *;l dH, =ldN113 When the volume of vessel is reduced to 3 then
dt 3 dt 2 dt concentration of reactant beconies three times.
dH, 0 The rate of reaction [or first order reaction
Z—dt‘ZEXQOOl =0.0015kghr™". c'onccnlralion. So ratc of rcaction will increcasc threc
times.
s @ _LAAI__dIBj_+dC)_ +d) 14. ®) 2A+B . Product
3oa di dt di According to question : Rate of rcaction of'A' . [B] as
§. (® N;+3H,- 2NH; increasc in rate is double when [B] is doubled. Further
—AIN, ] | A[ll;] 1 A[NH,] rate of reaction '[AJ [B] as increase in Fate is 8 times
=-—= = = when concentration of both rcactant is doubled. It
= s Al - M mcans that order ofrcaction is 3 and ovcral I ratcrcaction
 AH] 3 AINHs] 3 . o4 should ber =K[A]2[B]
oAt 2 Al 2 15. () Let the rate of reaction depends on x'" power of [A].
=13 x 10~ mol litre ! sec! Then

6. (a) Increasein concentration of B= 5x 107 molL™ r=K[APandr;=K[2AF

Time=10sec i _[A]X_= Iy (1 (- t,=4r))
Rate of appcarance of B T 2AF 4 (2) &
_ Increasein concentration of B or
Timc taken 132 Y
5%107 molL™ [_] :(—]
=10—=5x]0*‘mollfl Sec! 2 2.
sec' . . . x =2.Asthcreaction rate does not depend upon the
7. (¢) Therateof formation ofSO3is 1.28 x 10~ g/scc. concentration of B. Hence, the correct rate law will be

rate= K[ AJ? |B|°or =K[A}?

K, +10 1 +10

8 : =2; For an increase of temperat s o . R
@ K, r, 4 RS | 6. (@) K = AeLa/RI py this equation it is clear that rate
t050°C, i.e. Stimes, therate increases by25 times. i.e., constant of a reaction depends on temperature
7' 1 1 .
32times 17. (c) K:ZROSIOg" 4 :1=2x102.a=800 a—x=50
K, +10 r +10 1 a-x
9. b — = =2
K, i 2303 800 2303
. P K= 510810 == 5-logjpl16
For an increase of temperature to 20°C i.e. 2 times, the 2%10 50 2x10
rate increase by 2 times, i.e. 4 times.
10. () Catalyst decreasc cnergy of activation. y 2-3032 logy2* = 23032 x 4x 8.301
1. @ 2N,05(g) - 4NO,(g)+0,(g) 2x10 2x10
Ratc of reaction with respect o NO, =138x102¢!
8. ¢ b o— - : I
1dINOy | _Lx52X10_3 T 1 (a) Rate=K(N,05)=62x=10"!x125
T4 a4 00 7 s =7.75x 10" ' mol L~ 151
12. (@) p,=500atm 19. (a) Weknow that for first order kinetics
K = Ioglo_z 3.38 x ]0 k- 2303 108 a . (H_X):0.0smoll_l,
Pt t a- x
2.3030
=2 10g 299 6r0.00880 23030 05
lox 60 6 = ;(‘)g_
Pt t 0.05
1 580 = AL 490 2.303 05 2.303
=log — = -~ =490atm=p, -30: U5 :
ort- ———log——- =0.384 min
Dt 1.02 r ; 8 005 G



22.

23. (a)

Rate law for the reaction
2N,O5 . 4NO, + 0O, is
r=k[N,Og] lirst order rcaction.

¥
CH;COOCH; +H,0 iy CH;COOH+ CH,0H
Itis a pseudo-unimolecular reaction.

2
k;=k,= ZrdofAhasreacted for |[A]=[C] =|D|

ki+lp=+ In =,
Lia
31 Ao

In 3= L 1113:L In3
2k,

2k,

1
k. ky

= =

Molecularity can never be fractional. Complex
rcactions, proceed in morc than onge sicp. In cach step,
only a very limited number of reaclions are involved.
In the complex reactions only the steps have the
molecularity. The reaction, as a whole has no
molecularity.

24,

26.
20
28.

29,

30.

(@)
@
®)

®)
®)

(©)

()

Far Ist ordcr reaction half lifc is independent of
concentration.

When x moles of I;~ forn per litre then decrease in
concentrations of the reactants are x and 3x.

I, +25,0,27 . 217+ 8,02

Rate is determined by the slow slep of the mechanism.
Molecularity of a reaction can be defined only for an
clementary rcaction becausc complex reaction docs not
take place in onc singlic sicp and it is almost impossible
for all the total molecules of the reactants to be in a
slale of encounter simultaneously.

The rate of reaction is ncver negative. Minus sign used
in expressing the rate only shows that the concentration
ol the rcactant is decreasing.

dx
Ratc cxpression - K[A]™B]", shows (hat the total

order of reaction is m +n + 0 =m + n as the rate of
reaction is independent of concentration of C, i.e. the
order with respect Lo Cis zcra. Thisis thereason that C
docsnot figurcin the rate cxpression,
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