DPP - Daily Practice Problems

Date : Start Time : End Time :

CHEMISTRY (Cc1s

SYLLABUS : Chemical Kinetics

Max. Marks : 180 Marking Scheme : + 4 for correct & {(—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. The decomposition of a substancc follows [irst order 2 0024 0070 0.80

kinctics. Its concentration is reducced to 1/8th of its initial 3 0024 0.035 0.10

value in 24 minutcs. The rate constant ol thc decomposition 4 0.012 0070 0.80

process is a) Ratc=k[B)? (b) Ratc=k [B]*

, 0692 . (© Rae=k[A][Bf  (d) Rute=k[AP[BP
@ 124min"! Y 5. Consider the reaction
N, (g)+ 3H, (8) »2NH; (g
2303 | A 2.303 8] - d[NH,] g
log | — | mm log | — | mm i i i . 3 _dH,] .

© 55 o8 [ 8] )y —5; 08 {l The equality relationship between dt and & Is
2. Considerthereaction,2A+B — products. When concentration L dINH3] _ 2 dlHy] N d[NH;] ~ 3dlH2]

ol Balonc was doubled, the half-lifc did not change. When the @ it 3 & b) & 2 dt

concentration ol A alone was doubled, therate increased by two

timcs. The unit of ratc constant for this reaction is gINETs],_ _diH,] d dINHs) = 4 9F

\ 11 © d d & d 3 d

(@) s~ () Lmol's . dt t t 3 di

(¢) nounit (d molL-'s!. 6. Diazonium salt decomposes as
3. A rcac.lion involving two diff crent reactants can never be CeHsN3CI™ — CgHsCl+ N,

(a) bimolccularrcaction  (b) sccond order reaction 5 . 3 -

(c) first order reaction () unimolecular rcaction At 0°C, the evolution of N, becomes two times faster when
4 Sclect the rate law that corresponds to the data shown For the initial concentration of the salt is doubled. Therefore, it is

] ] (a) a first order rcaction
the following reaction A +B___,C (b) asecondorder reaction
Expt. No. () (B) Initial Rate (c) independent of the initial concentration of the salt
1 0012 0035 0.10 (d) azero order reaction

L OOV 2 @®OO 3 ®@EOVYV 4 @EO® 5 GEO®
6. @O
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7.

10.

11.

12.

DPP/CC18

CHCI; + Cl, —— CCI, + HCI

Rate law for above reaction willbe
1

Rate= k[CHCL][Cl2 2

On the basis of information provided which ofthc following

option will bc correct ?

(a) Ratc law for any chemical reaction can be predicied
accurately by looking at balanced chemical equation.

(b) Rate law for a chemical reaction has to determine
experimentally.

(c) Either determined experimentally or obtained from
balanced chemical reaction, raic law will be sanc.

{d) Nonc of the abovce is correct.

Which of the following statements is incorrect?

(a) Aclivation cnergy for the forward rcaction cquals 1o
aclivation cnergy for the reverse reaction

(b) For a reversible reaction, an incrcase in (cmpcraturc
incrcascs the reaction rate for both the forward and the
backwardreaction

{c) Thelarger the initial reactant concentration for a sccond
order rcaction, the shorter is its half-lif c.

(d) When Atis infinitesimally sinall, the averagerate equals
the instantaneous rate

In a reaction 4 — Products, when start is made from

8.0 x 10-2M of 4, half-lifc is found to be 120 minutc. For the

initial concentration 4.0 x 10-2 M, thehalf-life of thereaction

becomes 240 minute. The order of the reaction is :

(a) zero (b) one (c) two (d) 05

During decomposition of an activated complex.

(i) cncrgy is always relcased

(i) cncrgy is always absorbed

(iii) cncrgy docs not change

(iv) rcactants may be formed

(a) (i), (ii) and(iii) (b) (i) and (iv)

(c) (i)and(iii) (d) (@), () and@v)

Which of the following statements is incorrect ?

(a) Energy is always released when activated complex
decomposes 1o form products.

(b) Pcak of the cncrgy distribution curve corresponds 10
the most probable potential energy.

(c) Peak of the energy distribution curve corresponds to
the most probable kinectic energy.

(d) When the temperature is raised maximum of energy
distribution curve moves to higher energy value and
broadens out.

A catalyst increascs ratc of rcaction by

(a) dccrcasing cnthalpy

(b) decreasing internal energy

(c) dccreasing activation cncrgy

(d) incrcasing activation cncrgy

13.

14.

15.

16.

17.

18.

19.

20.

21.

Consider a rcaction a(G + hH — Products. When
concentration of both the reactants Gand M is doubled, the
rate increases byeighttimes. However, when concentration
of ¢ is doubled keeping the concentration of A lixed, the
ralc is doubled. The ovcrall order of the reaction is

(@ o0 M) 1 (c) 2 (d) 3

For a firstorderreaction (A) — products the concentration
of A changes from 0.1 M to 0.025 M in 40 minutes.
Therate of reaction when the concentration of Ais 0.0l M is :
(a) 1.73x 10~°M/min (b) 3.47x10-* M/min

(¢) 3.47x10° M/min (d 173 % 10-*M/min

The given reaction

2FeCi, +SnCl, ——2FeCl; +SnCl,

isan cxample ol

(a) lirst order reaction (b) sccond order reaction
(c) third orderreaction  (d) None of these

Ina first-ordcr reaction A — B, ifk is ralc constant and inital
concentration of thereactant Ais 0.5 M, then the half-life is

log2 log?2

@ === (b) >
k k0.5

(n2 0.693

q :

© Dok

Thcintcgrated rate cquations can be determined for

(a) zcroorder rcactions  (b) [first order rcactions

(c) second order reactions (d) Both (a) and (b)

Thcerate constant, the activation cnergy and the arrhenius

paramelcr of a chemical reaction at 25°Carc3.0 x 10-*s=1,

104.4kJmol and 6.0 x 10** s~ respectively. The valuc of

theratcconstantas T — oo is

(@ 2.0x10'8s b) 6.0xi04s!

(c) Infinity d) 3.6x10301

According 1o thc adsorption thcory of catalysis, the speed

of the rcaction incrcascs because

(a) In the process of adsorption, the activation cnergy off
the molecules becomes large

(b) adsorption produces heat which increascs the speed
of the rcaction

(c) adsorption lowcrs the activation cnergy of the reaction

{(d) thc concentration of product molccules at the aclive
centres of the catalyst becomces high duc (o adsorption.

Consider a general cheinical change 2A + 3B — products.

Therate with respect to Ais r and that with respeet to B is

r,. Theratesr, andr, arerelated as

(@ 3r=2r, ®) 1=,

(c) 2r;=3r, ) r]2 = 2r22

In a first order reaction, the concentration of the reactant,
decreases from0.8 M t00.4 M in 15 minutes. The time taken
for the concentration to change from 0.1 M to 0.025 M is
(a) 7.5minutes (b) 15 minutes

(c) 30 minutes (d) 60minutes

7. @O®OW
R.O®OO

17.000@

8. @®OW
B.OOOW
18B.O®OW
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22.

23,

24,

25.

26.

27,

28.

29,

Activation energy (£,) and rate constants (k, and &,) of a
chemical reaction at two diff erent temperatures (7, and 7,)
arcrclated by :

(a) In-l.c.z,. . Lk, El . 1 :
ki R Tt
® miz. . Fail, 13
ky R 37, Ti!

k Bl Mg
(C) In..,z.o . a E” 0
k] R '12 1|!

ko Eqtl, 1:

(d) n—-= —s —
k, R 3T 7‘2!
t| canbctaken asthetime taken for the concentration of a
4

3
reactant todropto — ofitsinitial value. Ifthe rate constant
4

o ! .
for a first order reactionis &, the . canbe written as

(a) 0.75/k (b)) 069k (c) &29/!( (d) 0.10/k
The decomposition of ammonia on tungsicn surface at SO K
follows v¢ro order kinctics. The half-lifc period of this
rcaction is 45 minutes when the initial pressureis 4 bar. The
half-lif¢ period (minutcs) of the rcaction when the initial
pressureis 16 bar atthe same temperature is

(a) 120 (b) 60 (c) 240 (d) 180

In a Ist order reaction, rcactant concentration C varics with
timezas:

(a) % increascs lincarly with ¢
b) Idg C dccreascs lincarly with ¢

(c) C decreases with l
{

(d) log C decreases with %

For a reaction A — Product, a plot oflog 7, , versus log a4
is shown in the figure. If the initial concentration of 4 is
represenied by ag, the order of the reaction is

loga,—»
(a) onc () zcro () two (d) three
Theratc of a chemical reaction doubles for cvery 10°C risc
of temperature. If thetcmperatureis raiscd by 50°C, therate
of the reaction increases by about :
(a) 10times (b) 24times (c) 32times (d) G4tines

For a first order reaction g5 is 1368 scconds, therefore,

the specific rate constant in sec™ ° is
@ 10° o 10 (© 1070
Theintcgratedrate cquation is

(d) 1073

30,

31.

32,

33.

34,

jc-71]
The straight line graph is obtained by plotting
(a) timeVslogC, (b) ;Vs ¢,
nme
, 1 1
(c) timeVsC, (d) oo a

The encrgics ol activation for forward and reversc reactions
for A, + B, = 2AB are 180 kJ mol"! and 200 kJ mo!!
respectively. Thepresence of a catalyst lowcrs the activation
cncrgy of both (forward and reverse) reactions by 100 kJ
mol~’. The enthalpy change of the reaction (A, + B, .
2AB) inthe presence of a catalyst will be (inkJ mol ')

(a) 20 (b) 360 (c) 120 (d) 280

The half-lifc period of a lirst order reaction is 15 minulcs.
The amount of substance left after one hour will be:

1 ..
(a) — oftheoriginal amount
4

(b) 1l ofthe original amount
8
{c) % of the original amount

1 "
(d) & of the original amount

Rcaction ratc between two substance 4 and B is expressed
as following:

rae=k[ A" B)"

Ifthe concentration of A is doubled and concentration of B
is madc halfof initial concentration, theratioofthe newrate
to the carlicr rate will be:

(@) m+n () n—-m (c) (d) oln-m)

The reaction of ozone with oxygen atomns in the presence of
chlorinc atoms can occur by a two stcp process shown below :

mtn

0s(g)*+ Cl*(g) > O4(g) + CIO* (g) i)
[K;=5.2x10° Lmol' 7!
CIO*(g)+ O*(g) — Oa(g) + Cl* (g) (i)

[K;=2.6x 101 Linot-! s
The closest rate constant for the overall reaction
O3(g) + O*(g) > 20,(g) 1s:
(a) 14x " sl ) 31 x1019Lmoy!s!
(c) 52x10°Lmol s (d) 26x10'*Lmol!'s™!
The temperature dependence of rate constant (k) of a
chemical reaction is written in terms of Arrhenius cquation,

k =A.e¢ Fa Activation cncergy (E)) of the reaction can be

calculated by plotting
1

log T

1
(c) logkwvs. log T

I
(a) ks (b) log k vs =

(d) kvs. T

Ri=log Cy - logC,.

2.00000 23.0®OW
27.000O@ 28.0®O@
32.0000 33.000@
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35.

36.

3

38.

39.

40.

41.

For the reaction systein :

2NO(g)+0,(g) > 2NO, (g) volune is

suddenlyreducedto halfits value by increasing the pressure

on it. If the reaction is of first order with respect to O, and

sccond order with respect to NO, the rate of rcaction will

(a) diminish to one-eighth of its initial value

(b) incrcasc tocight timcs ofits initial valuc

(c) increascto four timcs of its initial valuc

(d) diminish to one-fourth of’its initial value

In the reaction of formation of sulphur trioxidc by contact

process 2SO0, + 0O, = 2505 the rate of reaction was

mcasured as

d|O o}

%z—lelO_“molL Is™' The rate of reaction is
t

terms of [SO, ] in mol L' s~! will be:

(a) —125>-"1¢7 (b -2.50>10*

(© -3.75x10 (d) -500x104

A reactant(A) froms two products :

Ai) B, Activation Energy £a,
A—*2 ¢, Activation Encrgy a,
If Ea; =2 Ea|,then k| and k, are related as :
(a) k2 = /(leﬁ" /RI ®) "‘2 :/{]et"z /RT
©) k=AkemV T (d)y kg =2keE R T
Consider an endothermicreaction X — Y with the activation

cnergics Ey, and E¢ for the backward and forward
rcactions, respectively. In genceral

(a) there is no dclinitc relation between Ey and E

® E,=E;
() Eb > Ef

Which of the following influenccs the ratc of a chemical
reaction performed in solution?

(a) Tecmpceraturc

(b) Activation energy

(c) Prcsence of a catalyst

(d) All of the above influence the rate

The rate of a rcaction quadruplcs when the tcmpceraturc
changes from 300 to 310 K. The activation energy of this
reaction is : (Assunmeactivation energy and pre-exponential
factor arc indclpcndcm of tcmpcrature; In 2 = 0.693;
R=8314Jmol TK1)

(a) 107.2kJmol! (®)
(¢) 26.8kJmol!
Consider the reaction :

Cla(aq)+ HyS(ag) —» S(s)+2H* (ag)+2C17(aq)
Therateequation for this reaction is

53.6kJmol!
(d) 214.4kJmol !

42,

43,

44.

45.

DPP/CC18

rate= k|Cl,y]|H,S]
Which ofthese mechanisins is/are consistent with this rate
equation?

A. ChL +H,S—>H" +ClI” +CI* +HS™ (slow)
CI" +1IS” 5> H" +CI +S  (£aq)
B H,S+=H" +HS™ (fasicquilibriumn)
Cly + HS™ - 2CI + H* + S (Slow)

(a) Bonly (b) Both AandB
(¢) NcithcrAnorB (d) Aonly
The slope in Arrhenius plot, is equal to:
/e s
a =t
@) 2303R ®) R
{©) —R (d) None of these
2303,

A schematic plot of InK.. versus inverse of temperature

for a rcaction is shown bclow
6.0

201
1.5x107° %(K’l) 2.0x107}

The reaction mustbe

(a) highly spontancous at ordinary tcmpcraturc

(b) oncwith negligible enthalpy change

(¢) endothermic

(d) cxothcrmic

Plots showing the variation of the rate constant (k) with
temperature (7) are given below. The plot that follows

Arrhenius equation is
T—

t t
© "\ G) 1™

(@) (b)

T—

T—> T—>
Thercaction 2N,04(g) - 4NO,(g) + O4(2)
follows first order kinetics. The pressure of a vessel
containing only N,O, was found to increase from 50 mm
Hg 1o 87.5 nun Hg in 30 min. The pressure excrted by the
gases after 60 min. will be (assume tenmperature remains
constant) :

=—

(a) 106.25mmHg (b) 150 mmHg
(c) 125 numHg (d) 116.25 mmHg

RESronsg
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DAILY PRACTICE
PROBLEMS

. @
2.
3. @@
4. (@
5. @
6. (a)
7. ®)
8. (@
9.

10. @)
1. ®)
12. (o)
13. @

Get More Learning Materials Here : &

2.303 a

2.303 1 2303
log = log-— =
a-x 24

k: " 108
BT o4 B

8

Since doubling the conceniration of £ docs not change
halflife, thereaction is of st order wr.t. B.

Order of reaction with respect 1o A = | because rate of
reaction doubles when concentration of A is doubled
keeping concentration of 3 constant.

. Order ofrcaction =1 + 1 =2 and units of sccond
order reaction arc L mol ! sec™.
Themolecularityofarcaction is thcnumbcrofrcactant
molccules taking part in a singlc step of the reaction.
Thus thereactioninvolving two diff crent reactant can
never be unimolecular.

Lettheratelawbe r=k |A}¥BJY

Divide(3) by (1) 0.10 _ [0.024]*(0.035)
0.10 0.012/*[0.035]

s 1=2)F,x=0

Divide (2) by (3) 080 _[0.024]%[0.070)
0.10  [0.024]%[0.035]"

L 8=Q)Y,y=3

Hencerate equation, R =k|A|*|B]* =k|BJ?

If we writc ratc of rcaction in tcrms of concentration of
NH; and Hy,then

1 d[NH;] _ 1 d[H,]

Rateofreaction = —
2 dt 3 d

. d[NH;5] _ d[H,]
Toodt dt

As doubling the initial conc. doublcs the ratc of
rcaction, order =1
Ratc law has to be determined experimentally as Cl, is

2
B

|
raised 10 power 3 inrate law whereas its stichiomeltric

coefficient in balanced chemical equation is 1.

Activation cnergy is lowered in presence of +ve
catalyst.

Ovecrall order = sum of orders wir.t cach reactant.

Let the order be x andy for G and H respectively

14.

15.
16.

17.

18.

(b)

(©)
©

@

®)

EBD_7157

(G]molc | [H]molc | ratc(molc
Exp.No. | | |
litr¢™ litrc™ litrc” timc™ ")
1 a b r
2 2a 2b 8r
2a b 27

.+ For (1) and(3),thcratcis doubled when conc. of
G is doubled keeping that of H constant i.e.,

ratc <[G] - x =1

From (2)and (3), y=2

.. Overall order is 3.

For a first order rcaction

2.303 a 2.303 0.1
k= log = log——
t a—x 40 0.025
2.303 2.303%0.6020
=——1log4 =
40 40

=347x1072 min"!
Rate=k|A]=3.47 x 102 x0.01
=3.47 x 10-4 M/min
Third order
For a first order reaction

In2
or ly

The integrated rate cquations arc different for the
rcactions of diffcrent reaction orders. We shall
determing these equations only [or zeroand [irst order
chemical reactions.

r,= T'(say), T,= 25°C =298K,

E,=104.4KJmol ' =104.4 x 103 Jmol !

k=310 k=17,

ky  2303R|7; T,

log ky 104.4x10%J mol™ [ 1 1]
3x107* 2303x(R.3141 K mal TyL298 1

AsT-»> e, : >0
T
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1s52] DPP/CC18
3 -1
s log ky 104.4x10” J mol 28. (@) k= 2303 log 160 Onsolving weget . k=10 3
3x10~%  2.303x8.314x298 1386~ 100-75
L L " 29. (a)
log , 120 = 18.29?,2 120 _, =198x10 30. (a) Presence of catalyst docs not affect enthalpy change
= o ofreaction AHg =E; —E,, =180-200=-20k)/mol
by = (1.98x10%)x (3x107) = 6 x10'%5™! 31. (¢) Given ¢y, =15 minutes
19. (c¢) Adsorption lowers the activation cncrgy. Total time ()= | lir= 60 min
20. (@) For the change 2A +3B — products From7=nx ty/,
LdIA]  1dmB] 1 1 00 _,
- =— ,—T) ==, 31 =2r n
240 Bdr 2t 3L MR 15
n
21. (¢) The 1y, is 15 minutes. To fall the concentration from Now from the formula oJaly o (i)
0.1100.025 we need two halflivesi.e., 30 minutes. No 2
22. (b) According to Arrhenius equation
ky _E, (1 1
”k_l_ Ry 1 Wherc Ng = initial amout
N = amount [c[i aficr timc /
hence the amount of substance left after | hour will
b |
16
: ky , [ 11 ] 32. (@ Rate= k[A)" [B]™
o= —— o
k R\n T I
. - 2 Ratc, = k[24]" {5 B]
23, © 2303 . | 2303 18 4
- (€ 4, =, S === ol "
k%34 k73 H2Ar"| LB i
Ratc, 2 al 1
2.303 2.303 : = =(2)" |~
= (log 4 -log3) ==——(2log2~log3) Ratc,  k|A|"|B|" 2
2.303 029 = 2l (2pmh=Tgian
= i (2x0.301-0.4771) = |1 33. (@) Onaddingeq. (1)and eq. (ii) we get
24. (d) Fora zero order reaction, 03(g)* O(g)* = 20,(g)
11,2 oc ag (initial concentration or initial pressure) T O T
(21 o= Py —52x10°%2.6% 1019 + 14> 102 mol! Ls™!
(i2)2 o= Py
('m)z _ b (‘112)2 _lo
(h2), P~ 45 4
16 .
(1”2)2 = TX 45= 180 min
4. ® k= E/RT Jogk =lpg A &2
b= BET08R siom'T
Slope = —4/2.303
1
25, (b) } Plot Oflog k Vs. T
log C
Straight linc Slopc = *
E . 2.303R
(= 35. () r=k[O,JNOJ" When the volume is reduced to 1/2, the
26. () Plot given is for zcro order rcaction. conc. will double
27. (¢) Sincc lor cvery 10°Crisc in temperaturc rate doubles -.Newratc=k[20,[2 NOJ*=8k [O’][NOT

for 50°C risc in (cmperaturc incrcasc in reaction rate
=2%=32times

Get More Learning Materials Here : &

Thenew rate increases to cight times of its initial.
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] s-53]

36. (d) Fromralclaw
_1dS0; _ dOop _ 1 dSO;

2 dt dat 2
ds0, _ , 40
dt dt
=—2x25x10*
=-5x10~*mol L!s!
-E_IRT A
37. (c) kl = A]e s e (I)
P (i)
On dividingeqn (i) from eqn. (i1)
k4 :
E = g([:“z - Eal )/R T ... (111)
GiVC’" E‘Z = ZE(}]
On substituting this valucin eqn. (iii)
E_7
kl :szxe a AT

38. (d Enthalpyofreaction (AH) =E, - E

for an cndothcrmic reaction AH =+vc henee for AH to

be positive

Substituting this valuc in cquation (i) we find

Ratc= k[Clzlkl—lHES = .

T [Hq

Thus slow step should involve | molecule of Cl, and
1 molecule of H,S.
henee only ,mechanism(A) is consisient with the given
ralc cquation.

42. (a) Arrhenius equation is given by
k= feEal/Q2303RT)

Taking log on both sidcs, we gt

logk=logd—-_ ¢
0BF=BET 2e8rT

1
Arrhenius plot a graph between log & and T whose

slopc is
43. (d) The graph show that reaction is exothermic.
—-AH
fogk=——+1
ST RT

For ¢xothernic rcaction AH < 0

< E
9. 0@ ® 0 ] : o
-« - log k Vs T would be negative straight linc with
positive slope.
44. (a) As per Arrhenius cquation (k = Ade % /2Ty | thc ralc
4 = E, (310-300 constant increases exponentially with temperature.
8314\ 310x300 45. (@) Ratclaw for first order reaction = AN, O]
E, 310-3
zmzz_ﬂ_[ 10 00} ‘
8314 310x300 t=0min 50 0 0
(Pressure in mm Hg)
693 o :
g, ~200%2%8 433005310 _ 1 dv.2 kimol (=30min  50-2p 4p P
10 (Prcssurcin mm Hg)
41. (d) Since the slow sicp is the ralc determining sicp hence Total pressure 50—2p +4p+p=50 +3p

if we consider option (A) we find
Rate= k[Cl, ][H,S]

Now if we consider option (B) we find
Rate= k[Clz][HS_J 0

For equation,
H,S — H"+HS

[ut [ as|
L JL ]
HS

o [ ]-

Get More Learning Materials Here : &

=87.5mmHg
S.P=12.5mmHg
. Pg=50 &P (t=30min)
=25 for N, O reactant

. 2.303 50 2.303 50
5 = ~ xlo = . xlo
30min 25 60min Y

Onsolving x=12.5mmHg=50-2p
- P=18.7SmmHg
.. Total pressurc = 50+ 3P=106.25 mm Hg
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