CHEMICAL KINETICS [TEST PAPER ]

1. Half-life of a second order reaction is 50 seconds. 25% of the reaction occurs in
(A) 15.6sec (B) 16.6 sec (C) 20.6 sec

. The rate constant of a first order reaction is 1.54x10” sec™’. The half-life time will be:-
(A) 100 sec (B) 250sec (C) 450 sec
. Select the correct statements:-
(A) The order of a reaction can be fractional but molecularity can not
(B) The molecularity of a reaction can be fractional but order can not
(C) Both order and molecularity can be fractional
(D) Neither order nor molecularity can be fractional
. For third order reaction, 3A — Product, with 0.1 M initial concentration,
constant of the reaction is
(A) 5.0 L’mol™s™ (B) 5.0x107 L’mol?s™
(€) 5.0x10” L’mol?s™ (D) 5.0x10™ L’mol?s™
. Chemical relaxation method can be used for studying the kin
d complex t!ryll
and the activate
d the produc

(D) 5.6 sec

(D) 400 sec

and 20 minutes. The rate

(A) H, + Br, —» 2HBr
(B) CHsl + H,0 —» CH30H + HI
(C) Oxidation of Fe+2 by K,C,,0-
(D) H'+OH > H,0
. One of the assumptions made in conventio
(A) Equilibrium is maintained between

(B) Equilibrium is maintained between the
(C) Equilibrium is maintained between the re

(D) Activated complex decomposes in to produc
. For a reaction the rate com%70 was found to
about y

(A) 50 J Mol™
. For a given first order rea
reaction is
(A) 0.1386 min*

(D) 125000 J Mol
lue in 10 minutes. The rate constant of the

Tmint (D)  0.0693 mol L min™

ventional activ

I;ementary bimolecular reactions, the molar entropy of

othermic and positive for exothermic reactions

P
uilibrium rapidly. The rate of formation of P is proportional to

(C) [A (D) [A]¥?

Assume that
(A) [A]?

’the temperature (T) dependent rate constant (k) was found to follow the equation
Log k =—(2000)/T + 6.0
The pre—exponential factor A and the activation energy E,, respectively, are
(A)1.0x 10°s™" and 9.2 kimol™ (B) 6.0 s and 16.6 kimol™
(C) 1.0 x 10° s™ and 16.6 kimol™ (D) 1.0 x 10° s and 38.3 kimol™
12. For the reaction A + B - products, it is observed that(i) On doubling the concentration of A only, the rate of
reaction is also doubled.(ii) On doubling the initial concentration of both A and B, there is change by a factor of 8
in the rate of reaction. The rate of reaction is given by
(A) Rate = k [A] [B] (B) rate = k [A]* [B]

11. For a first order reacti

(C) rate = k [A] [B]? (D) rate = k [A]* [B]?
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13. For the reaction, N, + 3H, > 2NHs, if =2x 10" mol L%, the value of— dt would be
(A)4x10" mol L™ s™ (B)6x 10" mol L™ s™
(C)1x10*molLts™? (D)3x10*mol L s
14. Half life period of a first order reaction is 1386 seconds. The specific rate constant of the reaction is
(A) 0.5 x 10725 (B)0.5x1073s™
(C)5.0x107%s™ (D)5.0x1073s™
15. The half life period of a first order chemical reaction is 6.93 minutes. The time required for the completion of 99%
of the chemical reaction will be (log 2 =0.301)
(A) 230.3 minutes (B) 23.03 minutes <'
(C) 46.06 minutes (D) 460.6 minutes
16.Consider a hypothetical reaction 2A + B — products. Given the following informa ing the initial rate of
the reaction with different initial concentrations: What is the r for these data?

[A] (mole/L) [B] (mole/L) Initial Rate
0.020 0.020 420%x10 °
0.040 0.020 1.68x10 *
0.040 0.040 6.72 x 10 2

(A) Rate= k[A]’[B] (B) Rate=k[A][B]
(C) Rate= k[A][B]? (D) Rate=k [A][B]?

17. A change in temperature from 10°C to 20°C isifound to doub ical reaction. How did this
change affect the reacting molecules?

(A) It doubled their average velc

(B) It doubled their average energy

(C) It doubled the number of collisio

(D)1t doubled the proportion of molecules posses eas in. quired for the reaction
18. During the kinetic study of th ion,2A+B > C+D, % esults were obtained:
]

Run B Initial ra
6.0x 10 | ]
7.2x107 1
2.88x 107
2.40,x 10
]
i i t?
C) Rate = k[A]* [B] (D) rate = k[A] [B]
e is generalized life'of a first order chemical reaction it will be equal to
(B) In4/k »  (C)4/k (D) 1/4k
ed hydroly ucrose to form glucose and fructose, which is first order overall, is
nstant for the reaction at this temperature?
68 x 10-5 s (C) 0.217s* (D) 2.61x10-55*

4

e ants (B) lowering the energy of the products
(C) providing a react ith a lower activation energy
(D) increasing the equ constant.

22. The gas phase reaction X + Y — Z has a reaction rate which is experimentally observed to follow the
relationship of rate = k[X]’[Y]. If the concentration of X is tripled and the concentration of Y is doubled, the
reaction rate would be increased by a factor of:

(A) 6 (B)9 (C)12 (D) 18

23. For a reaction the plot of concentration of reactant against time is a straight line with negative slope. The order of

the reaction is

(A) 2 (B) -1 (©€) 1 (D) zero

ion of D [mol L™ min™]
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24. Determine the rate law for the reaction, 2ICI"+ H2 — I, + 2HCI, from the following initial rate data:

[IClJo [Helo Initial Rate(Ms) (A) R = k[ICI)? (B) R =k[H2?

8-288 8-288 i-ggx 18_2 C) R =Kk[ICI|[H2]’ (D) R =k[ICI][H2]
. . .UoX

0.125 0.125 2.55x 10°

0.125 0.250 5.09x 10°

25. For the reaction scheme

kl k3
A+B=—==C; B+C——>D

2
the rate equation for the formation of D is given as

diD] _kkC,Cp ) dID]_kkkC.C,
dt  k,+kC, dt  k,+kC,

(a)
. k
. For the reaction of the type X Y , the co

k;

concentration of X at time t = 0 and t = t, respectively)

= k[ X], = (k +ky)[X] "

= (k +k)[X ], = k[ X]

. Consider an exothermic rea ure increases

(a) ki, kg and ki/k_; i k_, decreases, and k,/k_; increases
(c) kq, k_; increases an crease, and k,/k_; increases
ergy poor A* in the assuming collision is robbed off

’A*%B—FC

()k[A]+k
I, [AT

a catalyst. The equilibrium constant Keq = [P]/[S] is 2x10°%. The
c ' and 4x107° sec" in the presence and in the absence of the

(d) None of these

(c) 0.8x107° sec™ (d) 5x107° sec™

determines the rate of the reaction from the free energy diagram.
v
it
IFE
Al f\/\
Y U U

Reaction Coordinate

(a) (b) Il (c) (d) IV

Free Energy
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31. A certain reaction proceeds in a sequence of three elementary steps with the rate constants k;, k, and ks. If the
observed rate constant (kops) of the reaction is expressed as kgps = k3(k1/k2)1/2, the observed activation energy (Eops)
of the reaction is

1/2
(a) %[%}+E3 (b) E3E;2El (c) E; {%ﬂ (d) E, +%(E1 -FE,)
. Inthe presence of a catalyst E is lowered by 2 kcal at 27°C. Hence, the rate will be increased by:

(a) 7 times (b) 14 times (c) 28 times
. Areaction A + B + C D follows the mechanism

A+B AB
AB+C=—==D

In which first step remains essentially in equilibrium. If AH i
the activation energy for the second reaction, the activati

(a) Eo (b) Eo— AH (

. According to the transition state theory, the plot with slo

If | is the intensity of li te of the overall
A (D) IP[C4H, ]

. In the Michaelis-Menten m inetics, the ression obtained is:

[£],

gonstant, mol L), respectively are
(c) 1.4x10%, 107 (d) 1.4x10%, 107

' vs (initial substrate concentration)™ for an enzyme catalyzed
reaction i en mechanism, the y-intercept is 5000 M™ s. If the initial enzyme
concentratio r number is

(a) 2.5x10° (c) 2.5x10" (d) 2.0x10°
. Sucrose is convert ture of glucose and fructose in a pseudo first order process under alkaline
condition. The react as a life time 28.4 minute. The time required for the reduction of 8.0 mM
sample of sucrose to 1.0 mM is
(A) 56.8 min (B) 170.4 min (C) 85.2 min (D) 227.2 min
. The reaction 2NO (g) + O, (8) ——»2NO, proceeds via the following steps:
NO+NO —» N,0, (ka)
N,O, — NO+NO (k-a)
N,O,+0, — » 2NO;, (ky); the rate of this reaction is equal to:
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(A)  2kp[NO][ O]
(B)  2kako[NOJ’[ 02]/ ka +ky [ O2]
(C)  2ky[NOJ’[ O]
(D) ka[NOJ’[ O]
40. For the reaction P+Q+R — S experimental data for the measured initial rates is given below in the
table. The order of the reaction withrespect to P,Q and R respectively is

S.No. | [P]M | [Q]M [RIM
0.2 0.5 0.4

0.4 0.5 0.4
0.4 2.0 0.4 1.28x10-3

01 | 025 | 16 0x10-5
(A) 221
(B) 212
(© 211 '}

(D) 1,1,2
41. The reaction between chloroform CHCI; (g) and chlorine Cl( d to occur by this series of
steps:
Step 1: Clh(g) —»  Cl( g) + Cl(g)
Step 2: CHCl; (g) + Cl(g) Cl(g)
Step 3: CCls(g) + Cl(g) ——» CCI4 (g)
If this reaction is first order in CHCl; and half ord h statement elative rates of step 1, 2 and
3is correct?
(a) Step 1 is the slowe
(b) Step 1 and 2 must bo
(c) Step 2 must be 1

(d)

an the collision frequency. One or more of the

of effective collisions
(c)B,Cand D (d)A,Cand D

rate of reaction whe
(A) 1.73 x 10 M/min (B) 3.47 x 107" M/min (C) 3.47 x 10 M/min (D) 1.73 x 107" M/min.

45, The activation energy of a reaction at a given temperature is found to be 2.303 RT J mol™. The ratio of rate constant
to the Arrhenius factor is
(A)o.1 (B)0.01 (C) 0.001 (D) 0.02

46. The time taken for 10% completion of a first order reaction is 20 min. Then, for 19% completion, the reaction
will take
(A) 40 mins (B) 60 mins (C) 30 mins (D) 50 mins
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47. For a chemical reaction A - B, the rate of the reaction is 2 x 10 mol dm~s~* when the initial concentration is 0.05
mol dm™. The rate of the same reaction is 1.6 x 10> mol dm~s* when the initial concentration is 0.1 mol dm™.
The order of the reaction is
(A)O (B)3 (€)1 (D) 2
48. Consider the reaction: N, (g) + 3H, (g) - 2NH; (g)
dNH3 ] ]
The equality relationship between it dt s

dlMH5 ]
(A)+ dr 3 dt (B)+ dt
diuH, ] dHL] dMHL]
(C)+ 4t (D)+ dt
. Rate of a reaction can be expressed by Arrhenius equation as:
(A) The energy below which colliding molecules will not r
(B) The total energy of the reacting molecules at a temp
(C) The fraction of molecules with energy greater than t
(D) The energy above which all the colliding molecules wi

. The following mechanism has been proposed for. the reaction
NO (g) + Br, (§) = NOBr, (g)
NOBr, (g) + NO (g) - 2NOBr (g) «
If the second step is rate determining step, th reaction witk
(A) O (B)3 )1
Which of these does not influence the rate of reac
(A) Nature of the react tration of the reactants
(C) Temperature o i ity of the reaction
Which of the followingst

’Vinitial concentration of the reactant is a mol dm™, the

(C) 2a/K (D) a/2K
reactions are 10T and 10" ™7 respectively. The

(C) 2.303 (D) 1000 K

10040
K

If 60% of a firs
approximately
(A) 45 minutes i (D) 50 minutes
. For the reaction: X+Y the reaction rate is found to depend only upon the concentration of X. A plot of 1/X
verses time gives a straight line. What is the rate law for this reaction? 3
(A) rate =k [X]
(B) rate = k [X]? 1
(C) rate = k [X][Y] X4
(D) rate =k [X][Y] 2

0
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. The reaction 2NO,(g) — 2NO(g) + O,(g) is suspected to be second-order in NO,.
Which of the following kinetic plots would be the best to do to prove the reaction to be second order?
(A) a plot of [NO,] *vs. t (B) a plot of log [NO,] vs. t
(C) a plot of [NO,] vs. t (D) a plot of [NO,]* vs. t
58. Consider the reaction, 2A + B - Products When concentration of B alone was doubled, the half-life did not change.
When the concentration of A alone was doubled, the rate increased by two times. The unit of rate constant for
this reaction is:
(A) No unit (B) mol L* s (€)s* )Lmol™s™
. For the chemical reaction A — C, a plot of 1/[A] versus time was foun a straight line with a positive
slope. What is the order of reaction?
(A) zero (B) first (C) second (D) such a plotca e order of reaction
. If E, for a certain biological reaction is 50 kJ/mol, by what factor (how many ti rate of this reaction
increase when body temperature increases from 37°C (hormal
(A) 1.15 times (B) 1.20times
61. The isomerization of cyclopropane follows first order kineti
the half-life at 760 K is 29.0 min. Calculate the activatio
(A) 5.07 kJ/mol
(B) (B) 27.0 kJ/mol
(C) (C) 160 kJ/mol
(D) (D) 270 kJ/mol {‘

. For the chemical reaction system described by below which
(A) The forward reaction is endothermic.

(B) The activation energy for the forward reaction is Resalion Progress

than the activation energﬂ verse reaction.

(C) At equilibrium, the acti ky for the forward ual to the activation energy for the reverse
reaction.

(D) The activation energy ion is greater th ivation energy for the forward reaction.

4
63. For the chemical reaction sy jagram belo e E, for the forward reaction is 25 kJ/mol, and
the enthalpy of reaction is he reversereaction?

S ~

Reaction Progress

4. Solids cannot rez SeS.
(A)1land 2 (C) 1and 4 (D)2 and 3

1. Energy of activation never negative

2. The negative energy of activation means rate of reaction increases with temperature

3. Zero activation energy means that the rate of reaction is independent of temperature
Which of the statements given above is/ are correct

(A) 2only (B) 3 only (C)2and3 (D)1 and 3
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. Afirst order decomposition reaction completes its 50% in 20 minutes. In what time it does complete its 93.75%
(A) 45 min. (B) 50 min. (C) 60 min. (D) 80 min.

. If initial concentration is reduced to its 1/4 th in a zero order reaction, the time taken for half of the reaction
completion
(A) Remains same (B) becomes 4 times (C) becomes 1/4th (D) becomes double

. Consider an endothermic reaction, X > Y with activation energies E, and E;respectively for the backward and
forward reactions, respectively. In general,
(A) Ep < E¢ (B) Ep, > E¢
(C) Ep = E¢ (D) There is no definite relation between E, and E;
. tys can be taken as the time taken for the concentration of a reactant to of its initial value. If rate
constant for a first order reaction is k, then t;/, can be written as
(A) 0.01/k (B) 0.29/k (C) 0.69/k
. In a first order reaction, the concentration of the reactant dec . . inutes. The time
taken for the concentration to change from 0.1 M to 0.02
(A) 7.5 min (B) 15 min (
. The rate equation for the reaction: 2A + B - Cis found to lation to
this reaction is that the
(A) Units of k must be s™
(C) Rate of formation of C is twice the rate o
(D) Value of k is independent of the initial,
. The velocity constant of a reaction at 290° K rature is raised to 310°
K, it will be about
(A) 9.6 x107°
(C)6.4x107°
. The rate law for a reaction bé Rate = k [A]" [B]™
On doubling the conce N the ratio of the new rate to the earlier rate

of reaction will be
1
(D) Sr+n

»
d k, are the rate constants of forward and backward reaction
at (T+10°)C then which of the following is correct

(C) ki'/ ki > k[ ky (D) None of the Above

. InaZero Order Re en Value of x will be,
(A)2 ' (C)2/3 (D) 10

(B) Atom + Linear Molecule==Linear TS==Product
(C) Atom + Linear Molecule==Non-Linear TS==Product
(D) Linear molecule + Linear Molecule==Linear TS==Product
. For the chemical Reaction CO, + H,===Non-Linear TS===CO + H,0, The dependency of Collision Factor on

temperature is,
(A)T (B) 1/T (c) 1/1 (D) /T2
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. The rate constant of a chemical reaction depends on temperature according to the relation k=ATexp[-E./RT]. The
activation energy of the reaction is equal to,
(A) E,+ RT (B) Eo+ 1/RT (C) Eo+ 2RT (D) E,

. Entropy of activation (AS*) for a bimolecular reaction can be determined by,

(A) Slope of “Ink vs T” Plot (B) Slope of In (;j vs.T

k
(C) Intercept of “Ink vs T” Plot (D) intercept of ln(?jvs.—

. Two first order reactions have half lives in the ratio 3:2. The value of the rat rval t: t, will be (where t;
is the time period for 25% completion of the first reaction and t, for 75% comp
(A) 0.311:1 (B) 0.420:1 (C) 0.273:1
. Concentration of reactant molecule in first order reaction reduc
(A) One average Life
(C) Three average Life
. For the reaction A + 2B —— Product, (started with t
experimentally established rate law is, - d[A]/dt = k[A]l/Z[B
(A) 0.693/k (B) 0.693/v2.k
. The reaction A—>» Product, is zero order.
reactions are numerically same, then for w.
(A)2 (B)In2
. The concentration of R in the reaction R —» P, wing data are obtained:
[R]in Molar 1.0 0.75 | 0.40 |o0.10
' (D)3
* % % ok % % %

53.
54.

Time (minutes) | 0.0 0.0“12 0.18
The order of the reaction wi

55.
56.
57.

-

58.
59.
60.

| S| ©| |

61.
62.
63.

64.

65.
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