GPLUS EDUCATION

Time : CHEMISTRY
Marks :

CHEMICAL KINETICS

Single Correct Answer Type

1. The activation energies of two reactions are E; and E,(E; > E,). If the temperature of the system is
increased from T; to T, the rate constant of the reactions changes from k, to k; in the first reaction and k,
and k, in the second reaction. Predict which of the following expression is correct?

ki _ kg ki ks ki kg ki _ kg

VTR VTR VK VTt
2.  Effective collisions are those in which molecules must:

a) Have energy equal to or greater than the threshold energy

b) Have proper orientation

c) Acquire the energy of activation

d) All of the above
3. Consider the following statements,

The rate law for the acid catalysed hydrolysis of an ester being given as

Rate = k[H*][ester]| = k'[ester].

[f the acid concentration is doubled at constant ester concentration

1. The second order rate constant, k is doubled.

2. The pseudo first order rate constant, k is double.

3. The rate of the reaction is doubled.

Which of the above statements are correct?

a) land 2 b) 2 and 3 c) land 3 d) 1,2and 3

4. Half-life of two samples is 0.1 and 0.8 s. Their respective concentration is 400 and 50 respectively.
The order of reaction is

a)o b) 2 1 d) 4
5. The units of rate of reaction are
a) Lmol™1s71 b) mol L™t s™1 c¢) mols™1 d) None of these
6. Units of rate constant of first and zero order reactions in terms of molarity M unit are respectively
a)s L,Ms™! b)s™1,M c)Mstst dM,s™?!

7.  The half time of a second order reaction is:
a) Inversely proportional to the square of the initial concentration of the reactants
b) Inversely proportional to the initial concentration of the reactants
c) Proportional to the initial concentration of reactants
d) Independent of the initial concentration of reactants

8. #vs times are a straight line. Order of reaction is
a) First b) Second c) Zero d) Third

9. For an endothermic reaction where, AH represents the enthalpy of the reaction in kj/mol, the minimum
value for the energy of activation will be

a) Less than AH b) Zero c) More than AH d) Equal to AH
10. The unit of rate constant for a zero order reaction
a)Ls™?! b) Lmol™1s™! c) mol L"1s7t d) mol s

11. What is the formula to find value of t; /, for a zero order reaction?
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k 2k R 0.693
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For the reaction, A + B — C + D. The variation of the concentration of the products is given by the curve:
Y
I -7
o \“"
g
O
- W
Time_> X
a) X b)Y Q) Z dw
Acid hydrolysis of sucrose is a
a) Pseudo first order reaction b) Zero order reaction
c) Second order reaction d) Unimolecular reaction

For a first order reaction the graph log [A] vs t is given below

}

Slope = x

log [A]

Time —»

x is equal to

0.693 k k
b) —— S d) log [4
A — ) 3303 9 3303 ) log [Alo

The rate constant of a first order reaction is 4 X 10 3sec™1. At a reactant concentration of 0.02 M, the rate
of reaction would be:
a)8x 107> Msec™! b) 4 x 1073 M sec™! c)2x 107 Msec™?! d)4x 1071 Msec™?!
The rate constant for the reaction, 2N,05 — 4NO, + 0, is 3.0 x 10”551, If the rate is
2.4 x 10™>molL~s~! then the concentration of N,0s(in mol L™ %) is
a) 0.04 b) 0.8 c) 0.07 d) 1.4
Activation energy of a reaction is:
a) The energy released during the reaction
b) The energy evolved when activated complex is formed
¢) Minimum amount of energy needed to overcome the potential barrier of reaction
d) The energy needed to form one mole of the product
The activation energy for a reaction is 9.0 Kcal/mol. The increase in the rate constant when its
temperature is increased from 298 K to 308 K is:
a) 10% b) 100% c) 50% d) 63%
The rate of first order reaction, A — Products, is 7.5 X 10~ *mol litre 1sec™!. If the concentration of 4 is
0.5 mol litre™! the rate constant is:
a) 3.75 x 10™*sec™?! b) 2.5 x 107 5sec™? ¢) 1.5 x 107 3sec™?! d) 8.0 x 10~ *sec™?!
2N,05=24N0, + 0,
For the above reaction which of the following is not correct above rates of reaction?
—d[N,0s5] _ _ d[0,] —2d[N,0s] _ d[NO,]

dt dt dt dt
o 4INOs] _ , d105] gy ~2dIN2051 _, dINO,] _ d[05]
dt dt dt dt dt

A substance undergoes first order decomposition. The decomposition follows to parallel first order
reactions as:
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K, =1.26x 10 sec

-1

7B

>C

K, =3.8x 107 sec

-1

The percentage distribution of B and C are:

a) 80% B and 20% C

b) 76.83% B and 23.17% C

c) 90% B and 10% C
d) 60% B and 40% C

In Arrhenius plot intercept is equal to

a) _Ea/R

b)InA c)Ink

Gplus Education

d) logipa

Half-life period of a first order reaction is 1386 seconds. The specific rate constant of the reaction is:

a) 5.0 x 1072571

b) 5.0 x 1073571 €) 0.5x 1072571

On addition of AgNO; to NaCl, white ppt. occurs:

a) Instantaneously

b) With a measurable speed

c) Slowly
d) None of these

Which is correct about zero order reaction?
a) Rate of reaction depends on decay constant.
b) Rate of reaction is independent of concentration.

c) Unit of rate constant is conc™
d) Unit of rate constant is conc ™! time™

1
1

d)0.5x 1073571

The half-life period of a first order reaction is 1 min 40 s. Calculate its rate constant.

a) 6.93 x 107 3min~?

b) 6.93 x 1073571 ) 6.93 x 107 3s

d) 6.93 x 103s

The reaction 24 + B + C — D + Eis found to be first order in A, second in B and zero order in C. What is
the effect on the rate of increasing concentration of A, B and C two times?

a) 72 times

b) 8 times c) 24 times

In a reaction, the threshold energy is equal to:
a) Activation energy + normal energy of reactants

b) Activation energy - normal energy of reactants

c) Activation energy

d) Normal energy of reactants
Which one is not correct?

a) Rate of zero order reaction depends upon initial concentration of reactant

b) Rate of zero order reaction does not depend upon initial concentration of reactant
c) ty/; of first order reaction is independent of initial concentration of reaction

d) 36 times

d) ¢,/ of zero order reaction is dependent of initial concentration of reaction

A reaction proceeds by first order, 75% of this reaction was completed in 32 min. the time required for

50% completion is
a) 8 min
The rate of the reaction

b) 16 min ¢) 20 min

d) 24 min

CClI;CHO + NO — CHCI; + NO + CO is equal to rate k[CCI;CHO][NO]. If concentration is expressed in

mol/L. The unit of k is
a) Lmol™1s™?!

b) mol L™t s™1 c) L2 mol™2s71

Observe the following reaction,

2A+B->C

The rate of formation of Cis 2.2 X 1073mol L~ min~1.

What is the value of — % (mol L"*min™1)?
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a)2.2x1073 b)1.1x 1073 c) 44x 1073 d)5.5x 1073

The unit of rate constant of a third order chemical reaction is

a)mol !Ls™?! b) mol~t s™2

¢) mol L d) s~ mol~2 1.2

CH3;COO0C,H; + H,0 L CH3;COOH + C,H50H is an example of ...... order.

a) Zero b) Second ¢) Third d) Pseudo first order

Collision theory is applicable to

a) First order reactions b) Zero order reactions

c) Bimolecular reactions d) Intra-molecular reactions

The efficiency 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

The reaction
2A+B —>3C+D

Which of the following does not express the reaction rate?

If Ef and E,- are the activation energies of the forward and reverse reactions and the reaction is known to
be exothermic then

a) Er <E;

b) Er > E,

c) Er = E;

d) No relation can be given between Ef and E; as data are not sufficient

Milk turns sour at 40°C three times as faster as at 0°C. The energy of activation for souring of milk is:

a) 4.693 kcal b) 2.6 kcal c) 6.6 kcal d) None of these

Which plots will give the value of activation energy?

1
a)Kvs.T b)1/K vs.T c) InKwvs. T d)InK 175_F

In a second order reaction when the concentration of both reactant are equal, the reaction is completed in
500 s. How long will it take for the reaction to go to 60% completion?

a) 1000s b) 300 s c) 3000s d) 2000 s

The rate constant (K) for the reaction 24 + B — Product was found to be 2.5 X 107" litre mol~sec™!
after 15 sec, 2.60 X 1073 litre mol~2 sec™! after 30 sec and 2.55 X 10~ >litre mol~!sec™! after 50 sec. The

order of reaction is:
a) 2 b) 3 c) Zero d)1
The differential rate expression for the reaction H, + I, — 2Hl is:
3 —dHa] _ —dll;] _ —d[H]
dt dt dt
) el _dllz] _ d[H]
dt dt dt

o LdlHal _ 1dIly] _d[HI]
2 dt 2 dt  dt

dHy]  _d[l;] d[HI]

) -2 TR T

For the elementary step,

(CH3)3 - CBr(aq) — (CH3)3C*(aq) + Br~(aq) the molecularity is:

a) Zero b) 1 c)2 d) Cannot ascertained

A graph plotted between log t5q¢,vs.loga concentration is a straight line. What conclusion can you draw

from the given graph?
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log tsgy, —»

loga—>

1 0.693  d) None of the ab
a)n: 1rt1/2 :m b)n=21t1/2 = 1/a C) n= 1,t1/2 :_K ) one o e above

If a is the initial concentration then time required to decompose half of the substance for nth order is
inversely proportional to:
a) a™ b) ™! c) al™ d) a™ 2

The hydrolysis of ethyl acetate,

+
CH;CO0C,H;5 + H,0 g CH;COOH + C,Hs;OH is:

a) First order b) Second order ) Third order d) Zero order

The rate law for a reaction between the substances 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 will be as

a) ! b) (m +n) c) (n—m) d) 2(n-m)

om+n
For the reaction
H,(g) + Br,(g) — 2HBr(g)
The experimental data suggest
rate = k[H,][Br,]*/?
the molecularity and order of the reaction are respectively

1 33 3
a) 1,5 b)1,1 c) 23 d) 2'5
The rate of reaction increases with temperature due to
a) Decrease in activation energy b) Increase in activation energy
c) Increase in collision frequency d) Increase in concentration

In a first order reaction, the concentration of the reactant is decreased from 1.0 M to 0.25 M in 20 minute.
The rate constant of the reaction would be:

a) 10 min~?! b) 6.931 min~?! c) 0.6931 min~?! d) 0.06931 min~?

The reaction obey I order with respect to H, and ICl both

H;(g) + 2ICl(g) — 2HCI(g) + [(g)

Which of the following mechanism is in consistent with the given fact?

Mechanism A: H,(g) + 21Cl — 2HCI(g) + 1,(g)

Mechanism B: (i) H,(g) + ICl(g) Sligv HCl(g) + HI(g)
(ii) HI(g) + ICl(g) — HCl(g) + 1,
a) A and B both b) Neither A nor B c) A only d) B only
Two reactions A — products and B — products have rate constants K, and Kz at temperature T and
activation energies E, and Ep respectively. If K4 > Kz and E4 < Eg and assuming that A for both the
reactions is same, then:
a) At higher temperatures K, will be greater than Kz
b) At lower temperature K, and Kz will differ more and K4, > K
c) As temperature rises K, and Kz will be close to each other in magnitude
d) All of the above
The half life for a reaction ... of temperature.
a) Independent
b) Increased with increase
c) Decreased with increase
d) Dependent
The following mechanism has been proposed for the reaction of NO with Br;, to form NOBr
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NO(g) + Br,(g) = NOBr,(g)
NOBr,(g) + NO(g) — 2NOBr(g)
If the second step is the rate determining step, the order of the reaction with respect to NO(g) is

a)1l b) 0 c)3 d) 2
The unit and value of rate constant and that of rate of reaction are same for
a) Zero order b) First order c) Second order d) Third order

According to collision theory of reaction rates:

a) Every collision between reactants leads to chemical reaction

b) Rate of reaction is proportional to velocity of molecules

c) All reactions which occur in gaseous phase are zero order reactions
d) Rate of reaction is directly proportional to collision frequency

Half-life of a reaction is found to be inversely proportional to the cube of initial concentration. The order
of reaction is

a) 4 b) 3 )5 d) 2

A reaction involving two different reactants can never be

a) Bimolecular reaction b) Second order reaction

c) First order reaction d) Unimolecular reaction

For the non-equilibrium process, A + B — Products, the rate is first order with respect to 4 and second
order respect to B. If 1.0 mole each of A and B are introduced into a 1 litre vessel and the initial rate was
1.0 X 1072 mol/litre-sec. The rate (in mol litre™* sec™! ) when half of the reactants have been used:
a)1.2x 1073 b) 1.2 x 1072 c) 25x107* d) None of these

The activation energy of a reaction is zero. The rate constant for the reaction
a) Decreases with decrease of temp b) Increases with increase of temp
c) Decreases with increase of temp d) Is nearly independent of temp

The burning of coal represented by the equation; C(s) + 0,(g) — CO,(g). The rate of this reaction is
increased by:
a) Decrease in the concentration of oxygen
b) Powdering the lumps of coal
c) Decreasing the temperature
d) Providing inert atmosphere for burning
At room temperature, the reaction between NO and O, to give NO, is fast, while that between CO and O, is
slow. [t is due to:
a) CO is smaller in size than that of NO
b) CO is poisonous
The activation energy for the reaction,
c) 2NO + O, — 2NO, is less than
2C0 + 0, — 2C0,
d) None of the above

The rate of first order reaction is 1.5 X 10 ?mol L~ min~?

at 0.5 M concentration of the reactant. The
half-life of reaction is

a) 0.383 min b) 23.1 min c) 8.73 min d) 7.53 min

The rate constant of a first order reaction at 27°C is 10~ min~?. The temperature coefficient of this
reaction is 2. What is the rate constant (in min™!) at 17°C for this reaction?

a) 1073 b)5x 107* c)2x1073 d) 1072

The minimum energy required for the reacting molecules to undergo reaction is

a) Potential energy b) Kinetic energy

c) Thermal energy d) Activation energy

The decomposition of N,0soccur as 2N,05 — 4N O, + 0,, and follows Ist order kinetics, hance
a) The reaction is unimolecular b) The reaction is bimolecular

c) ty1/, x a® d) None of the above
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The rate of a chemical reaction doubles for every 10°C rise of temperature. If the temperature is raised by
50°C, the rate of the reaction increases by about
a) 10 times b) 24 times c) 32 times d) 64 times
Which of the following statement is incorrect about the molecularity of a reaction?
a) Molecularity of a reaction is the number of molecules of the reactants presents in the balanced equation
b) Molecularity of a reaction is the number of molecules in the slowest step
c) Molecularity is always a whole number
d) There is no difference between order and molecularity of a reaction
For a reaction A + B — Products, the rate of the reaction was doubled when the concentration of A was
doubled. When the concentration of A and B were doubled, the rate was again doubled, the order of the
reaction with respect to 4 and B are:
a) 1,1 b) 2,0 ) 1,0 d)o,1
An exothermic chemical reaction occurs in two steps as follows
(D A+ B - X (fast)
(ID X — AB (slow)
The progress of the reaction can be best represented by
/ X 1 1 d) All are correct

X X

[A+B AB . A+B AB ‘ A+B AB

- Py =

According to the Arrhenius equation a straight line is to be obtained by plotting the logarithm of the rate

constant of a chemical reaction (log k) against
1 1
a)T b) logT c) = d) log=
) ) log )7 )log:
The rate constant is numerically the same for three reactions of first, second and third order respectively.
Which one is true for rate of three reaction?
A =r,=r1; b)ry > > Onrn<rn<rnr d) All of these

Mathematical expression for t, /4 i.e, when (1/4)th reaction is over following first order kinetics can be
given by

2.303 2.303 2303 4 2303 3
a)ty; = k log 4 b)t;, = 7 log 2 Q) tyz = Tlog§ d)ty, = logZ

The rate of reaction:

2NO + Cl, — 2NOCl is given by the rate, equation rate = k[NO]?[Cl,]. The value of the rate constant can
be increased by:

a) Increasing the temperature

b) Increasing the concentration of NO

c) Increasing the concentration of the Cl,

d) Doing all of these

A reaction was observed for 15 days and the percentage of the reactant remaining after the days indicated
was recorded in the following table.

Time % Reactant
(days) remaining
0 100
2 50
4 39
6 25
8 21
10 18
12 15
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14 12.5

15 10
Which one of following best describes the order and the half-life of the reaction?
Reaction order Half-life (days)
a) First 2 b) First 6
c) Second 2 d) Zero 6
In the reaction
BrO3 (aq) + 5Br~(aq) + 6H* — 3Br,(l) + 3H,0(0)
The rate of appearance of bromine (Br,) is related to rate of disappearance of bromide ions as following:
2) d(Bry) Ed(Br‘) d(Bry) _ _Ed(Br‘) d(Br,) _ _Ed(Br‘) d d(Bry) Ed(Br‘)

at 5 dt T T T 3 dr at 3 dt
Which one of the following is a second order reaction?
a) H, + Br, — 2HBr b) NH,NO; — N, + 3H,0
) H, + Cl, 2 el d) CH;COOCH; + NaOH — CH;COONa + H,0
The temperature coefficient of most of the reactions lies between
a) 1and 3 b) 2 and 3 c) 1and 4 d) 2 and 4
In respect of the equation k = Ae~Fa/RT in chemical kinetics, which one of the statement is correct?
a) R is Rydberg constant b) K is equilibrium constant
c) E, is energy of activation d) A is adsorption factor

The rate of chemical reaction (except zero order):
a) Decreases from moment to moment

b) Remains constant throughout

c) Is independent of the order of reaction

d) None of the above

For a zero order reaction

a) ty2 X Ry b) t1/2 < 1/Ry c) ti/2 < R§ d) t1/, « 1/R§
Effect of temperature on reaction rate is given by

a) Claisen-Clapeyron equation b) Arrhenius equation

c) Gibbs Helmholtz equation d) Kirchoff’s equation

The Arrhenius equation expressing the effect of temperature on the rate constant of reaction is:
a)K = g—; b) K = Ae Ea/RT )K= loge% d) K = e Fa/RT
Find the two third life (¢ /,)of a first order reaction in which k = 5.48 X 10~ *per second

a) 201 x 10135 b) 2.01 x 1013s c) 201 x 10%% d) 0.201 x 101%

A + B —Product

If concentration of A is doubled, rate increases 4 times. If concentration of A and B are doubled, rate
increases 8 times. The differential rate equation of the reaction will be

a)(;—i=kCA><CB b)i—f:kcjxcg c)fl—fzkcjch d)i-f:kcjxcg
For the reaction A — B, the rate expression is r = k[A]™. When the concentration of A is doubled, the rate
of reaction is quadrupled. The value of n is

a)l b) Zero c)3 d) 2

The rate constant for the first order reaction is 60 s~1. How much time will it take to reduce the
concentration of the reaction to 1/16 M value ?

a) 4.6 X 10725 b) 4.6 x 10%*s c) 4.6 X 10%s d) 4.6 x 107*s

In the reaction,

2N,05 = 4N O, + 0, initial pressure is 500 atm and rate constant k is

3.38 x 10™°s~ 1 after 10 min the final pressure of N, 0O is

a) 490 atm b) 250 atm c) 480 atm d) 420 atm

For a chemical reaction, ...... can never to a fraction
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a) Order b) Half life c) Rate constant d) Molecularity
The time taken for the completion of 3/4 of a first order reaction is
a) (2.303/k)log 3/4 b) (2.303/k)log4 0 (2.303/k)log1/4 d) (2.303/0.75) logk

2N;05(g) = 4N03(g) + 02(9)
What is the ratio of the rate of decomposition of N,Os to rate of formation of 0, ?

a) 1:2 b) 2:1 c) 1:4 d) 4:1

A first order reaction is 75% complete after 32 min. when was 50% of the reaction completed?
a) 16 min b) 8 min ¢) 4 min d) 32 min

For areaction, A + 2B — C, rate is given by + % = k[A][B],hence, the order of the reaction is

a)3 b) 2 01 d)o
The accompanying figure depicts the change in concentration of species X and Y for the reaction X — Y,
as a function of time. The point of intersection of the two curves represents:

0.4

Conc.—>
(=3
5]
|

0

Time —
a) t12
b) t3/4
c) ty3
d) Data is insufficient to predict
The rate constant of a reaction at temperature 200 K is 10 times less than the rate constant at 400 K. What
is the activation energy (E,) of the reaction?
a) 18424 R b) 921.2 R c) 460.6 R d) 230.3R
A zero order reaction is one:
a) In which reactants do not react
b) In which one of the reactants is in large excess
c) Whose rate does not change with time
d) Whose rate increases with time
In a first order reaction the a/(a — x) was found to be 8 after 10 minute. The rate constant is:
a) (2.303 x3log2)/10 b) (2.303x 2log3)/10 ) 10x2.303x 2log3  d) 10 x 2.303 x 3log2
If the rate of reaction A— B doubles on increasing the concentration of A by 4 times, the order of the
reaction is

1
a) 2 b) 1 Q= d) 4
2
The rate of chemical reaction
a) Increase as the reaction proceeds b) Decrease the reaction proceeds
c) May increase or decrease during reaction d) Remains constant as the reaction proceeds
For zero order reaction, the integrated rate equation is
A
a) ke = bke=[A-[l, O UMl=—ke+lly Al = ke (4],
0
The half-life period of a first order reaction is 69.3 s. what is the rate constant?
a) 0.01s7t b) 0.1s71 c) 1s7t d) 10s~1

A reaction has a rate constant of 0.5 mol™! dm?3 min~?.

0.2 mol dm~3, half-life of the reaction
a) 1.4 min b) 10 min ¢) 15 min d) 20 min
The bromination of acetone that occurs in acid solution is represented by this equation.

If initial concentration of the reactant is
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CH53COCH5(aq) + Br,(aq) —» CH3;COCH,Br(aq) + H*(aq) + Br~(aq)
These kinetic data were obtained for given reaction concentrations.
Initial concentrations, M
[CH3COCH,] [Brp] [H*] Initial rate,

disappearan

ce

of Bry, M s~1
0.30 0.05 0.05 5.7 x 1073
0.30 0.10 0.05 57x1075
0.30 0.10 0.10 1.2x 1074
0.40 0.05 0.20 3.1x107*

Based on these data, the rate equation is:

a) rate = k[CH3COCH;][Br;]

b) rate = k[CH;COCH;][Br,][H*]?

c) rate = k[CH3COCH;3][Br,][H*]

d) rate = k[CH3COCH3][H*]

The rate constant for a chemical reaction has units L mol~'s™1,order of the reaction will be
a)o b) 1 c) 2 d)3
Activation energy of a chemical reaction can be determined by

a) Evaluating rate constant at standard temperatures

b) Evaluating velocities of reaction at two different temperatures

c) Evaluating rate constants at two different temperatures

d) Changing concentration of reactants

Which statement about molecularity of a reaction is wrong?

a) Itis the number of molecules of the reactants taking part in a single step of reaction
b) Itis calculated from the reaction mechanism

c) It may be either whole number or fractional

d) None of the above

Arrhenius equation may not be represented as

A E, dink E
A_E b __E
a)Inp=or )7 =T

E, E,1 Kk

- e __ d _Za|l_ X

¢) logA =logk +5=a2r )log[ RTI T 2

The reaction 250,(g) + 0,(g) = 2505(g) is carried out in a 1dm3vessel and 2dm3vessel separately. The
ratio of the reaction velocities will be

a) 1:8 b) 1:4 c) 4:1 d) 8:1

The rate for the reaction, RCl + NaOH(aq) —» ROH + NaCl is given by rate =k[RCl],the freezing point of
the reaction is

a) Unaffected by increasing the temperature of the reaction

b) Decreased on increasing the temperature of the reaction

c) Halved on reducing the concentration of RCI to half

d) Doubled on doubling the concentration of NaOh

In the sequence of reaction,

key kea k3

A B C D k3 > k, > k4 then the rate determining step of reaction is
aJA-B b)B - C c)C-D dA-D
A first order reaction is 20% complete in 10 min. What is the rate constant of the reaction?
a) 0.223 b) 0.0223 c) 0.322 d) 0.0322

The activation energy of exothermic reaction A — B 80 k] mol™2. The heat of reaction is 200 kjmol~!. The
activation energy for the reaction B - A(in k] mol™1) will be
a) 80 b) 120 ¢) 40 d) 280
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An endothermic reaction A — B has an activation energy of 15 kcal/mol and the energy of reaction is 5
kcal/mol. The activation energy for the reaction B — A is
a) 20 kcal/mol b) 15 kcal/mol c) 10 kcal/mol d) Zero
K for a zero order reaction is 2 X 1072 mol L™!sec™. If the concentration of the reactant after 25 sec is
0.5 M, the initial concentration must have been:

a)05 M b) 1.25 M c) 125M d1om
Rate constant for a reaction is 10~3s~L. The to leave 25% reaction is
a) 693s b) 1386s c) 6930s d) 2029 s

By increase in temperature by 10 K, the rate of reaction becomes double. How many times the rate of
reaction will be if the temperature is increased from 303K to 353 K?

a) 4 b) 8 c) 16 d) 32

Temperature coefficient of a reaction is 2. When temperature is increased from 30°C to 100°C, rate of the
reaction increases by

a) 128 times b) 100 times c) 500 times d) 250 times

The activation energy of a reaction is 9 kcal/mol. The increase in the rate constant when its temperature
is raised from 295 to 300 K is approximately

a) 10% b) 50% c) 100% d) 28%

For a reaction %A — 2B, rate of disappearance of ‘A’ is related to the rate of appearance of B by the

expression
a d[A] _ 1d[B] b d[A] _ 1d[B] c d[A] _ d[B] d d[A] _ 4d[B]
dt 2 dt dt 4 dt dt — dt dc = dt

For a first order reaction, (4) — products, the concentration of A changes from 0.1 M to 0.025M in 40
minutes. The rate of reaction when the concentration of A4 is 0.01 M, is:

a) 347 x 107 M/min  b)3.47x107°M/min  ¢) 1.73 X 10"*M/min  d) 1.73 X 10™> M/min

In a 1st order reaction, reactant concentration C varies with time t as

a) 1/Cincreases linearly with t b) Log C decreases linearly with t

c) C decreases with 1/t d) Log C decreases with 1/t

The rate constant of a zero order reaction is 0.2 mol dm™3 h72. If the concentration of the reactant after
30 min is 0.05 mol dm™3. Then its initial concentration would be

a) 0.01 moldm™3 b) 0.15 mol dm™3 c) 0.25 mol dm™3 d) 4.00 mol dm™3

For a chemical reaction 2X + Y — Z, the rate of appearance of Z is 0.05 mol L™1. The rate of disappearance
of X will be

a) 0.05mol L™t h™?! b) 0.05 mol L™ min~? ¢) 0.1 mol L™ min™? d) 0.25 mol L™ min~?

For a 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 reduce to 10% of original concentration?

a) 20 min b) 33 min ¢) 15 min d) 25 min

When is the activation energy for the decomposition of N,Og as,

1
N205 ;\ ZNOZ +EOZ

If the values of rate constant = 3.45 x 1075 at 27°C and rate constant = 6.9 x 1073 at 67°C?

a) 112.5KJ b) 200 k] c) 149.5k] d) 11.25K]
Rate equation for a second order reaction is:
2.303 a 1 a 1 1 a
a) K= t 1Og(a—x) bJK:?IOga(a—x) C)Kz?'a(a—x) d)Kzt_Zl(a—x)

Which of the following statements are correct?
1. Order of a reaction can be known from experimental result and not from the stoichiometry of reaction
2. Overall molecularity of a reaction may be determined in a manner similar to overall order of reaction
3. Overall order of reaction,

A™ + B™ - AB, is (m + n)
4. Molecularity of a reaction refers to
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(i) Molecularity of each of the elementary steps (slow steps) in a multistep reaction
(ii) Molecularity of that particular step in a single step reaction
Select the correct answer by using the codes given below

a) 1,3 and 4 b) 1,2 and 3 c) 2,3and 4 d)1,2and 4
For the order reaction with rate constant ‘K’ and initial concentration ‘@’, the half-life period given by
2) % b) ki 9 3 i d) None of these
a 2k.a
For the reaction, 24 + B — C + D, the order of reaction is
a) One with respect[B] b) Two with respect to [A]
c) Three d) Cannot be predicted
Which expression is wrong for fist order reaction?
2.303 Ay Ay
a) k= log( ) b)k—2303log( )
At d) Rate=Kk[A]
k=3 3031°g( )

For a first order reaction, the half-life period is

a) Dependent on the square of the initial concentration.

b) Dependent on first power of initial concentration.

c) Dependent on the square root of initial concentration.

d) Independent on initial concentration

Give relation between half reaction time (t;/;)and initial concentration of reactant for (n — 1)order
reaction.

a) ty2 < [R]o b) t1/, « [RI§T" c) ti/z o« [RIg* d) t1/; « [R]§™2

For a first order reaction 4 — Product, the initial concentration of A is 0.1 M and after 40 minute it
becomes 0.025 M. Calculate the rate of reaction at reactant concentration of 0.01M:

a) 347 x 107* M min~?!

b) 3.47 x 107> M min~?!

c) 1.735 x 107°® M min™?!

d) 1.735 x 10™* M min™?!

Rate of reaction

a) Decreases with increase in temperature

b) Increases with increase in temperature

c) May increase or decrease with increase in temperature

d) Does not depends on temperature

For the first order reaction with the rate constant k, which expression gives the rate half-life period?

(Initial conc. = a)

) 2 ka? b) - ok R

The rate constant (k") of one of the reaction is found to be double that of the rate constant (k') of another
reaction. Then the relationship between the corresponding activation energies of the two reaction

(E/, and E/') can be represented as

a) E, > E}/ b) E, = 4E" c) E{ =E; d) E, < E}/

For a given reaction of first order, it takes 15 minute for the concentration to drop from 0.8 M litre™? to
0.4 M litre™1. The time required for the concentration to drop from 0.1 M litre™! to 0.025 M litre™! will be:
a) 60 minute b) 15 minute c) 7.5 minute d) 30 minute

The rate constant for a second order reaction is 8 x 10">M~'min~. How long will it take a 1M solution to
be reduced to 0.5M?

a) 8.665 x 103 minute  b) 8 x 10~> minute c) 1.25 x 10* minute d) 4 x 1075 minute

The slope in Arrhenius plot, is equal to
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E, R d) None of the above
2.303 R 2.303 E,
The rate constants k; and k, for two different reactions are 101%e 2009/ gnd 101%e~1000/T respectively.

The temperature at which k; = k, is:

2000 1000
a) 2303 K b) 2000 K ) 2303 K
If the volume of the vessel in which the reaction 2NO + 0, — 2N 0, is occurring is diminished to 1/3rd of
its initial volume. The rate of the reaction will be increased by
a) 3 times b) 9 times c) 27 times d) 36 times
The time for half-life period of a creation reaction A —products is 1 h. when the initial concentration of the

a) —

b) % 0)

d) 1000 K

reactant ‘A’, is 2.0 mol L™, how much time does it take for its concentration to come from 0.50 to

0.25 mol L1, if it is a zero order reaction?

a)4h b) 0.5h c) 0.25h d)1h

For areaction A + B = C + D, if the concentration of A is doubled without altering the concentration of B,
the rate gets doubled. If the concentration of B is increased by nine times without altering the
concentration of A, the rate gets tripled. The order of the reaction is

a)2 b) 1 c) 3/2 d) 4/3
What fraction of a reactant showing first order remains after 40 minute if t; ;, is 20 minute?
a) 1/4 b) 1/2 c)1/8 d)1/6

At 500 k, the half-life period of a gaseous reaction at an initial pressure of 80 kPa is 350 s. when the
pressure is 40 kPa, the half-life period is 175 s. The order of the reaction is

a) Zero b) One c) Two d) Three

Which of the following statements are incorrect?

a) Rate of the reaction involving conversion of ortho hydrogen to para hydrogen = — dEthZ] = k[H,]3/?

b) Rate of the reaction involving the thermal decomposition of acetaldehyde = k[CH;CHO]*/?
c) In the formation of phosgene from CO and Cl,, the rate of the reaction = k[CO][Cl,]'/?

d) In the decomposition of H,0,, the rate of reaction = k[H,0,]

At 373 K, a gaseous reaction A — 2B + C is found to be of first order. Starting with pure 4, the total
pressure at the end of 10 min was 176 mm and after a long time when A was completely dissociated, it
was 270 mm. The pressure of A at the end of 10 min was

a) 94 mm b) 47 mm c) 43 mm d) 90 mm

For a reversible reaction, A = B, which one of the following statements is wrong from the given energy

profile diagram?

A

Reaction coordinate

a) Activation energy of forward reaction is greater than backward reaction

b) The forward reaction is endothermic

c) The threshold energy is less than that of activation energy

d) The energy of activation of forward reaction is equal to the sum of heat of reaction and the energy of
activation of backward reaction

Which one of the following is wrongly matched?

a) Saponification of CH;CO0OC,Hs -second order reaction

b) Hydrolysis of CH;COOCH; -pseudo unimolecular
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c) Decomposition of H,0, -first order reaction
d) Combination of H, and Br,to give HBr -first order reaction
For the reaction,
2N,05(g) = 4N03(g) + 02(9)
If the concentration of NO, increase by 5.2 X 1073M in 100 s then the rate of the reactions
a) 1.3 x107°Ms™ ! b) 0.5 x 10™*Ms~?! c) 7.6 x 107*Ms~t d)2x1073Ms7?1
The rate of the reaction A — product, at the initial concentration of 3.24 X 1072M is nine times its rate at
another initial concentration of 1.2 x 10~3M. The order of the reaction is

1 3 3 2
a) > b) 7 c) 5 d) 3
The half-life period for zero order reaction A — product, is 100 min. How long will it take in 80%
completion?
a) 80 min b) 160 min ¢) 100 min d) 200 min

Consider the reaction 24 + B — product
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) Lmol™1s™1 b) No unit c) mol L™1s™1 d)s™?
The expression for rate constant of a first order chemical reaction is

1 X 2303 a
a)k_?.—a(a—x) b)k = lng(a—x)

X 1 1 1
C]k_? d)k_ﬁ[(a—x)z_ﬁ]

In gaseous reactions important for the understanding of the upper atmosphere H,0 and O react
bimolecularly to form two OH radicals. AH for this reaction is 72k] at 500 K and E, is 77 k] mol~%, then E,
for the bimolecular recombination of two OH radicals to form H,0 and O is:

a) 3kJ mol™?! b) 4 k] mol~* c) 5kJ mol™?! d) 7 k] mol™?

Activation energy of a reaction

a) Is independent of temperature

b) Increases with temperature

c) Gets doubled for every 10 degree rise in temperature

d) Decreases with temperature

For a I order reaction A — B the reaction rate at reactant concentration 0.01M is found to be 2.0 X
1075 Ms~1. The half-life period of the reaction is:

a) 30s b) 300s c) 220s d) 347s
For a zero order reaction, the plot of concentration of reactant vs time is (intercept refers to concentration
axis)

a) Liner with positive slope and zero intercept

b) Linear with negative slope and zero intercept

c) Linear with negative slope and non-zero intercept

d) Linear with positive slope and non-zero intercept

The rate of reaction between two reactants A and B decreases by a factor 4, if the concentration of
reactant B is doubled. The order of this reaction with respect to B is:

a) -1 b) -2 c)2 d)1
The velocity constant of a reaction at 290 K was found to be 3.2 x 10~3at 300 K, it will be
a) 6.4 x 1073 b) 1.28 x 1072 €) 9.6 x1073 d)3.2x10*

—dc . .
The term —; inarate equation refers to

a) The decrease in concentration of the reactant with time
b) The concentration of the reactant

c) The change in concentration of the reactant

d) The velocity constant of the reaction
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In a first order reaction the concentration of reactant decreases from 800 mol/dm® to 50 mol/dm®in
2 x 10*s. The rate constant of reaction in s 1 is
a) 2 x 10* b) 3.45 x 107> c) 1.386 x 1074 d)2x107*
Consider the chemical reaction,

N, (g) + 3H,(g) — 2NH;3(g)
The rate of this reaction can be expressed in terms of time derivative of concentration of N,(g), H,(g) and

NH;(g). Identify the correct relationship amongst the rate expressions:
a) Rate = —d[N,]/dt = —%d[Hz]/dt = %d[NHg]/dt

b) Rate = —d[N,]/dt = —3d[H,]/dt = 2d[NH;]/dt

c) Rate = d[N,]/dt = %d[HZ]/dt = %d[NH3]/dt

d) Rate = —d[N,]/dt = —d[H,]/dt = d[NH;]/dt
Rate of reaction can be expressed by following rate expression, rate=k[A]?[B], if concentration of A is
increased by 3 times and concentration of B is increased by 2 times, how many times rate of reaction

increases?

a) 9 times b) 27 times c) 18 times d) 8 times
As the reaction progresses, the rate of reaction

a) Increases b) Decreases

c) Remains constant d) First increases, then decreases

The data for the reaction, A+B—C
Ex | [4]g [Blg Initial rate
1 |0.012 | 0.035 | 0.10
2 |0.024 | 0.070 | 0.80
3 10.024 |0.035 | 0.10
4 10.012 | 0.070 | 0.80
The rate law corresponds to the above data is
a) rate = k[B]? b) rate = k[B]* c) rate = k[A][B]? d) rate = k [A)?[B]?
In a reaction, when the concentration of reactant is increased two times, the increase in rate of reaction

was four times. Order of reaction is

a) Zero b) 1 c)2 d)3

For the reaction

N, +3H, = 2NH;

The rate of change of concentration for hydrogen is 0.3 X 10™*Ms~1

The rates of change of concentration of ammonia is

a) —0.2x 107 b) 0.2 x 10™* ¢) 0.1x107* d)0.3x 107*
Which of the following statement is in accordance with collision theory?

Rate is directly proportional to collision frequency

Rate depend upon orientation of atoms

Temperature determines the rate

a) Only III b) Only I and 11

c) Only Il and 111 d) All of these

N, (g) + 3H,(g) = 2NH3(g) + 22 kcal.

The activation energy for the forward reaction is 50 kcal. What is the activation energy for the backward
reaction?

a) -72 kcal b) -28 kcal c) +28 kcal d) +72 kcal
According to collision theory:

a) Collisions are sufficiently violent

b) All collision are responsible for reaction

c) All collisions are effective

d) Only highly energetic molecules have enough energy to react
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173. The rate constant of a first order reaction whose half-life is 480 s is

a) 1.44s71 b) 1.44 x 1073 s71 c) 2.88 x1073s71 d)0.72 x1073s71
174.2A - B + C; It would be a zero order reaction when:

a) The rate of reaction is proportional to square of conc. of A

b) The rate of reaction remains same at any conc. of A

c¢) The rate remains unchanged at any conc. of B and €

d) The rate of reaction doubles if conc. of B is increased to double
175. For areaction A + 2B — C, rate is given by

r = K[A][B]?
The order of reaction is:
a)3 b) 6 )5 d)7
176. Rate constant for a reaction is A. Average life is represent by
1 1n? A 0.693
a) — b) — c) — d—
)7 )3 ) V2 )7

177. The plot between concentration versus time for a zero order reaction is represented by

a) 1 i b) InTC c) i d) (Tj
t—

t— f— {—

178. For the decomposition of N,05(g), it is given that:
2N;05(g) — 4NO3(g) + 02(g);
Activation energy E,
N,05(g) — 2NO(g) + (1/2)02(8);
Activation energy E,
then;
a)E, = E; b) E, > E, c) E, <E; d) E, = 2E,
179. During the kinetic study of the reaction 24 + B — C + D following results were obtained.
Run [A]inM [B] in Initial rate of

M formation of
Din Ms™?!

I 0.1 0.1 6.0 x 1073

II 0.3 0.2 7.2 %1072

I 0.3 0.4 2.88x 1071

IV 04 0.1 2.40 x 1072
On the basis of above data which one is correct:
a) r = k[A]?[B] b) r = k[A][B] ¢) r = k[A2][B]? d) r = k[A][B]?

180. If the reaction rate at a given temperature becomes slower then
a) The free energy of activation is higher
b) The free energy of activation is lower
c¢) The entropy changes
d) The initial concentration of the reactants remains constant
181. The number of molecules of the reactants taking part in a single step of the reaction tells about:
a) Molecularity of the reaction
b) Mechanism of the reaction
c) Order of reaction
d) All of the above
182. For the reaction system,
2N0(g) + 05(g) = 2N0(g)
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Volume is suddenly reduced to half its value by increasing the pressure on it. If the reaction is of first order
with respect to 0, and second order with respect to NO; the rate of reaction will
a) Diminish to one -fourth of its initial value b) Diminish to one -eighth of its initial value
c) Increase to eight time of its initial value d) Increase to four time of its initial value
The reaction,
CH5;CO0C,Hs + NaOH — CH3COONa + C,H;OH is :
a) Biomolecular reaction
b) Il order reaction
c) Both (a) and (b)
d) None of these

Which is correct relation in between %,% and %, where ¢, n, and P, represent concentration, mole and
pressure terms for gaseous phase reactant A(g) — product?
dc  1ldn d) All of the above

Tqr vde d d dP d RT d dpP
a) dt V dt b)_Cz_nz__ C)_C:__nz__

__1adp dt  dt dt dt V dt dt

RT dt

The rate constant of a reaction is found to be 3 X 10 3mol L~ min~! . The order of reaction is
a) Zero b) 1 c)2 d) 1.5

A reactant (A) forms two products :
k
AS B, Activation energy E;,

k
A5 C, Activation energy E,
IfE,, = 2 E,, than k, and k; are related as

a) kl =2k26Ea2/RT b) kl =kzeEa1/RT C) k2 =kleEa2/RT d) kl =Ak2eEa1/RT
For the reaction 24 + B — A,B, the rate Law given is
a) k[2A][B] b) k[A]*[B] c) k[A][B]® d) k[A]?[B]

For producing the effective collisions the colliding molecules must have:

a) A certain minimum amount of energy

b) Energy lesser than threshold energy

c) Improper orientation

d) Proper orientation and energy equal or greater than threshold energy

The chemical reaction 203 — 30, proceeds as follows

03 = 0, + O (fast)

0+ 03 = 20, (slow)

The rate law expression should be

a) r = k[05]? b) r = k[03]? [0,]7T c) r = k[03][0,] d) Unpredictable

Two substances A and B are present such that [A] = 4[B] and half-life of 4 is 5 minute and of B is 15
minute. If they start decaying at the same time following first order, how much time later will the
concentration of both of them would be same?

a) 15 minute b) 10 minute ¢) 5 minute d) 12 minute

A reaction involving A, B and C as reactants is found to obey the rate law, rate=k[A]*[B]”[C]?. When the
concentration of A, B and C are doubled separately, the rate is also found to increase two, zero and four
times respectively. The overall order of the reaction is

a)1l b) 2 c)3 d) 4

The rate constant of nth order has units:

a) litre’™mol' " sec™ b) mol™ ! litre® tsec™ ) mol’™"litre" !sec™? d) None of these

The reaction; N,0Os in 2NO, + 1/2 0,(g) is of first order for N,05 with rate constant

6.2 X 10~*s~1. What is the value of rate of reaction when [N,05] = 1.25 mole L™1?

a) 5.15x 10~ mole L™1s~?1

b) 6.35 X 1073 mole L™1s™1
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c) 7.75 x 10™* mole L™1s7?1
d) 3.85 X 10™* mole L™1s?!
t1/4 can be taken as the time taken for the concentration of reactant to drop to % of its initial value. If the

rate constant for a first order reaction is k thet, ;, can be written as

a) 0.75 /k b) 0.69 /k c) 0.29 /k d) 0.10 /k

In a chemical reaction two reactants take part. The rate of reaction is directly proportion to the
concentration of one of them and inversely proportional to the concentration of the other. The order of
reaction is

a)o b) 1 c)2 d) 4

Which of the following is not the example of pseudo unimolecular reaction?
+

H
b) C12H22011 + H;0 — CsH1306 + CoH1304

H+
) CH;C00C,Hs + H,0 — CH;COOH + C,HsOH e oo

OH™
¢) CH3COCl + H,0 - CH3COOH + HCI d) CH;C00C,Hs + H,0 —> CH;COOH + C,HsOH
The differential rate law for the reaction,
4NH;3(g) + 50,(g) — 4NO(g) + 6H,0(g)

_d[NH;]  d[0)] _ dINO] _ d[H,0] d[NHs] _d[0,]  1d[NO] _ 1d[H,0]

a = = = b = = — = —

) dt dt dt dt ) dt dt 4 dt 6 dt

9 1d[NH;] 1d[0,] 1d[NO] 1d[H,0] n 1d[NH;]  1d[0,] 1d[NO] 1d[H,0]
4 dt 5 dt 4 dt 6 dt 4 dt = 5 dt 4 dt 6 dt

1gof ;9Aut%® (t1/z =65 h) give stable mercury by - emission. What amount of mercury will left after
260 h?

a) 0.9375¢g b) 0.3758 g c) 0.7586 g d) 0.9000 g

The rate law for the chemical reaction

2N0,CL- 2NO, + CL,is rate =k[N 0,Cl].The rate determining step is

a) 2N0,Cl - 2NO0, + 2Cl b) NO, + Cl, - NO,Cl + Cl

c) NO,Cl+ Cl—> NO, + Cl, d) NO,Cl - NO, + Cl

The rate law for the reaction

RCl 4+ NaOH — ROH + NaCl is given by Rate = k[RCI]. The rate of this reaction

a) Is doubled by doubling the concentration of NaOH

b) Is halved by reducing the concentration of RCI by one half

c) Isincreased by increasing the temperature of the reaction

d) In unaffected by change in temperature

The rate constant of a reaction increases by 5% when its temperature is raised from 27°C to 28°C. The
activation energy of the reaction is

a) 36.6 kJ/mol b) 16.6 kJ/mol c) 46.6 kJ/mol d) 26.6 k] /mol
............ of areaction cannot be determined experimentally.
a) Order b) Rate c) Rate of constant d) Molecularity

A first order reaction is carried out with an initial concentration of 10 mole per litre and 80% of the
reactant changes into the product. Now if the same reaction is carried out with an initial concentration of 5
mol per litre the percentage of the reactant changing to the product is:

a) 40 b) 80 c) 160 d) Cannot be calculated
For a reaction of the type A + B — x products, it is observed that doubling the concentration of A causes
the reaction rate (k) to be four times as great but doubling the amount of B does not affect the rate (k).
The rate equation is

k
a)k=ky+k, b) k = kqk, c)k=k—: d) k2 = ky x k,
Which increases on increase of temperature?
a) Energy of activation (E,) b) Collision frequency (Z)
c) Rate constant (k) d) Both (a) and (¢)
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In the first order reaction, the concentration of the reactants is reduced to 25% in one hour. The half-life
period of the reaction is

a) 2h b) 4h c) 1/2h d) 1/4h
In the given graph the activation energy, E, for the reverse reaction will be
200 kJ
Products
E '
T Ed = 150 KIAH=+100 kJ
Reactants

Reaction coordinate ———»

a) 150 K] b) 50 k] ¢) 200 kJ d) 100 kJ
What is the order of a reaction which has a rate expression rate = k[A]3/?[B]~1?

3 b) Zero 1 d) None of these
a) 3 ) 3

For a fist order reaction, the concentration changes from 0.8 to 0.4 in 15 min. The time taken for the
concentration to change from 0.1 M to 0.025 M is

a) 30 Min b) 15 Min ¢) 7.5 min d) 60 min
Give the hypothetical reaction mechanism
I 1 1l v
A B C D E and the date as
Species

formed Rate of its Formation
0.002 mol/h, per mole of

B A
0.030 mol/h, per mole of
C B
0.011 mol/h, per mole of
D C
0.420 mol/h, per mole of
E D
The rate determining step is
a) Step 1 b) Step 11 c) Step 11 d) Step IV

For A+ B — C + D,AH = —20 k] mol™? the activation energy of the forward reaction is 85k] mol~!. The
activation energy for backward reaction is ...k] mol 1.

a) 65 b) 105 c) 85 d) 40

For the reaction N, + 3H, — 2NHj;, the rate % =2 % 107*M s~ 1. Therefore, the rate —d[dI\ItZ] is given
as:

a)107*M st b) 10*M s~ c) 1072M s d)10™*s M1

The reaction L — M is started with 10.0 g of L. After 30 and 90 min, 5.0 g and 1.25 g of L respectively are
left. The order of the reaction is
a)o b) 1 c)2 d)3
The rate of a reaction is expressed in different ways as follows
1d[c]  1d[p]  1d[A]  d[B]

2dt - 5 a3 a . dr
The reaction is
a)4A+B - 2C+3D b)B+ 5D - 34+ 2C
1
c) 44+ 2B - 2C +3D d)B+§D—>4A+2C
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The rate of elementary reaction, A — B, increases by 100 times when the concentration of A4 is increased
ten folds. The order of the reaction with respect to A4 is:
a)l b) 2 c) 10 d) 100
The differential rate law for the reaction 4NH;(g) + 50,(g) —» 4NO(g) + 6H,0(g) is
d[NH;] _ d[0,] _ d[NO] _ d[H,0] d[NH;] d[0,] _ 1d[NO] _ 1d[H,0]

= = b = — = —
dt dt dt dt ) dt dt 4 dt 6 dt

1d[NHz] _ 1d[0,] _1d[NO] _1d[H,0] 1d[NHs] ~ 1d[0,] _1d[NO] _1d[H,0]

c) — = = = d) —————=—— = =
]4— dt 5 dt 4 dt 6 dt )4-dt 5 dt 4 dt 6 dt

For the reaction A —» B, when concentration of 4 is made 1.5 times, the rate of reaction becomes 1.837

a) —

times. The order of reaction is

a)l b) 1.5 c) 2 d) 2.5

For the reaction,Cl, + 21~ — I, + 2C[™the initial concentration of I~ was 0.20 mol L™! and the

concentration after 20 min was 0.20 mol L™ .Then the rate of formation of I, in mol L™! would be

a)1x10™* b)5x 10~* c) 1x1073 d)5x1073

The energies of activation for forward and reverse reactions for A, + B, = 2AB are 180 k] mol~! and 200

k] mol~* respectively. The presence of a catalyst lowers the activation energy of both (forward and

reverse) reactions by 100 k] mol~2. The enthalpy change of the reaction (4, + B, — 2AB) in the presence

of catalyst will be (in k] mol™1)

a) 300 b) 120 c) 280 d) 20

Which statement is correct?

a) Reactions with low activation energy are usually exothermic

b) The rate law sometimes enable to deduce the mechanism of a reaction

c) The rate law for reaction is an algebraic expression relating the forward reaction rate to product
concentration

d) Increase in the total pressure of a gas phase reaction increase the fraction of collisions effective in
producing reactions

The temperature coefficient of a reaction is:

a) The rate constant at a fixed temperature

b) The ratio of rate constant at two temperature

c) The ratio of rate constant differing by 10° preferably 25° and 35°C

d) None of the above

The term (—dc/dt) in rate equation refers to:

a) The concentration of a reactant

b) The decrease in concentration of the reactant with time

c) The velocity constant of reaction

d) None of the above

For a first order reaction, the initial concentration of a reactant is 0.05 M. After 45 min it is decreased by

0.015 M. calculation half reaction time (t1/z)

a) 87.42 min b) 25.90 min c) 78.72 min d) 77.20 min

The order of a gaseous phase reaction for which rate becomes half if volume of container having same

amount of reactant is doubled is:

a1l b) 1/2 c) 2 d)1/3
For the reaction, N;05 — 2NO; +0,
Given, — N9l _ g 1N, 0]
d[NO,]

i K3[N305]

d[0,]

and dt = K3 [N205]
The relation in between K;, K, and K3 is:
a) 2K1 = K2 = 4‘K3 b) K1 = KZ = K3 C) 2K1 = 4K2 = K3 d) None Ofthese
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Temperature dependent equation can be written as
a)Ink = InA — eFa/RT b) Ink = In A + eFa/RT
c)Ink =InA— eRT/ka d) None of these
A first order reaction is 50% complete in 30 min at 27°C and in 10 min at 47°C. The energy of activation of
the reaction is
a) 52.8kJ b) 23.6 k] c) 29.5k] d) 43.8K]
Increase in the concentration of the reactants leads to the change in
a) Activation energy b) Heat of reaction
c) Collision frequency d) Threshold energy
When a graph is plotted between Ink and 1/T for a first order reaction, a straight line is obtained. The

slope of the line is equal to
E E 2.303 E
a) ——2 b) — a c) — d)-=2
2.303 2.303R E4R R
For the two gaseous reactions, following data are given
A - B; k1 — 10106_20’000/T
C > D;k, = 1012 =24606/T
The temperature at which k; becomes equal to k, is
a) 400K b) 1000 K c) 800K d) 1500 K

Hydrogenation of vegetable ghee at 25°C reduces pressure of H, from 2 atm to 1.2 atm in 50 minute. The

rate of reaction in terms of molarity per second is:
a) 1.09 x 107° b) 1.09 x 10~° ¢) 1.09x 1077 d) 1.09 x 1078
In the reaction A + B — products, if B is taken in excess, then it is an example of

a) Second order reaction b) Zero order reaction

c¢) Pseudounimolecular reaction d) First order reaction

The rate of a chemical reaction depends upon:

a) Time b) Pressure c) Concentration d) All of these

The rate constant for the reaction,

2N,05 — 4NO, + 0, is 3.0 x 107> s, If the rate is 2.40 x 107> then the concentration of N,0s (in mol/L)
is

a) 1.4 b) 1.2 c) 0.04 d) 0.8

The following data are for the decomposition of ammonium nitrite in aqueous solution.

Vol.of N, in cc Time (min)

6.25 10
9.00 15
11.40 20
13.65 25
33.05 Infinity
The order of reaction is
a) Zero b) One c) Two d) Three

For a reaction A — Product, rate law is —% = K[A],- The concentration of A left after time t when t = %

is:

[Alo [A]o 1
a) — b) [A]g X e c) — d) ——
)= ) [l )5 VT,
For a first order reaction A = P, the temperature (T) dependent rate constant (k) was found to follow the
equation.

logk = —(2000)/T + 6.0

The pre-exponential factor A and the activation energy E,, respectively, are

a) 1.0 x 10°s~*and 9.2 k] mol~?! b) 6.0 s~tand 16.6 k] mol 1

c) 1.0 X 10%s~tand 16.6 k] mol~* d) 1.0 x 10%s~*and 38.3 k] mol~!
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In Arrhenius equation K = Ae ~Fa/RT

, the quantity —E, /RT is referred as:

a) Boltzmann factor b) Frequency factor c) Activation factor d) None of these

Among the following reaction, the fastest one is:

a) Burning of coal

b) Rusting of iron in moist air

c) Conversion of monoclinic sulphur to rhombic sulphur

d) Precipitation of silver chloride by mixing silver nitrate and sodium chloride solutions

The following homogeneous gaseous reactions were experimentally found to be second order overall.
1.2NO - N, + 0, 2.30, - 204

3.N,0; > NO+NO, 4. H, +1, » 2HI

Which of these are most likely to be elementary reaction that occur in one step?

a) 3 only b) 1 and 3 c) 1and 4 d) 3 and 4

Consider a reaction; aG + bH — Products

When concentration of both the reactants G and H is doubled, the rate increases by eight times. However,
when concentration of G is doubled keeping the concentration of H fixed, the rate is doubled. The overall of
the reaction,

a)o b) 1 c) 2 d) 3
The rate constant for a zero order reaction is
Co— Ct Co— Ct Co Co
k=1 k= k=— k=—
a) k=In—op b) t k=g, Dk=2
The ratio of the times for 99.9% of the reaction to complete and half of the reaction to complete is
a) 2 b) 4 c)8 d) 10

The activation energy for a simple chemical reaction A — B is E, in forward direction. The activation
energy for the reverse reaction
a) Is negative of £, b) Is always less than E,
c) Can be less than or more than E, d) Is always double of E,,
After how many second will the concentration of the reactant in a first order reaction be halved if the rate
constant is 1.155 X 1073571 ?
a) 600 b) 100 c) 60 d) 10
For the reaction 4 + 2B — C, the rate of reaction at a given instant can be given by
d[A] 1d[B] d[C] d[A] 1d[B] d[C]

aldl _  1diBl_ dlc] b e
D+ =t a dt ) 2 dt dt
d[A]  1d[B]  d[C] d[A]  1d[B]  d[C]
i N B 2 | g aal_ 1alBl o dlc]
dat = 2 at  Ta T A

Which of the following theory is not related to chemical kinetics?

a) Collision theory

b) Activated complex theory

c) Absolute reaction rate theory

d) VSPER theory

For the chemical change A — B it is found that the rate of reaction doubles when the concentration is
increased by 4 times. The order of the reaction is

a) One b) Two c) Half d) None of these

If a certain reaction is first order with respect to 4, second order with respect to B and zero order with
respect to C then what is the order of reaction?

a) First b) Second ) Third d) Zero
If a plot of log,( C versus t give a straight line for a given reaction, then the reaction is
a) Zero order b) First order ¢) Second order d) Third order

The given reaction

2FeCl; + SnCl, — 2FeCl, + SnCl, is an example of

a) Third order reaction b) Second order reaction
c) First order reaction d) None of these
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hv
The order for the reaction, H, + Cl, — 2HCI over water is:

a)o b) 1 c) 2 d) 3

The inversion of cane sugar into glucose and fructose is:

a) l order b) Il order c) Il order d) Zero order
d[NH3

For the reaction, N, + 3H, — 2NHj, if =2 x 10~* mol L', the value of 2] — M2l would be:

a)1x10"*molL™1s™1 b)3x107* mol L1s71 ) 4x10*molLts™? d)6x10"*mol L™1s71
2NO,+ 30,

@ (g)'
formation of NO, and O, will be respectively.

a) 6.25 x 1073mol L™'s™ ! and 6.25 X 10~3mol L™1s~!

b) 1.25 X 1072mol L™*s ! and 3.125 x 10™3mol L1571

) 6.25x 10 3mol L™*s 1 and 3.125 x 10~3mol L1571

d) 1.25 x 1072mol L™s 1 and 6.25 x 10~3mol L™1s™1

If the concentration units are reduced by n times, then the value of rate constant of first order will:
a) Increase by n times

b) Decrease by factor of n

c) Not change

d) None of these

Unit of frequency factor (4) is

a) mol/L b) mol/Lx s

c) Depends upon order of reaction d) It does not have any unit

The ionic reactions are usually very fast because:

a) It does not involve bond breaking

b) The energy of activation between charged ions is greater than that between neutral molecules

For the reaction l\zfq())s—> the rate of disappearance of N,Os is 6.25 X 10~3mol L™*s™1. The rate of

c) Collision frequency is very low

d) The reactions are highly exothermic

In the first order reaction, 75% of the reactant gets disappeared in 1.386h. The rate constant of the
reaction is

a)3.0x 1073571 b) 2.8 x 107*s~1 c) 17.2x 1073571 d) 1.8 x 1073571
Number of mole of a substance present in 1 litre volume is known as:
a) Activity b) Molar concentration  c) Active mass d) None of these

The rate of a reaction is doubled when temperature increases by 10°C. If temperature is increased by
100°C, then rate of reaction will become

a) 64 times b) 256 times c) 512 times d) 1024 times

For a hypothetical reaction

A+2B-3C+D

d[C]/dt is equal to
NI 24151 _dig) gl
dt 2 dt dt dt

The half-life of two samples is 0.1 and 0.4 s. Their reactive concentration is 200 and 50 respectively. What
is the order of reaction?

a)o b) 2 ! d) 4
Consider following two reaction,

d[A]
A - product — - = k,[A]°

d[B]

B - product — e k,[B]°

k,and k, are expressed in term of molarity (mol L™1) and time (s™1) as

a)s L,Ms Lt b) Ms™, M s1 c)s LM 1s71 d)Ms™ 1, Ls™?t
The reaction, NO + (1/2)0, — NO, exhibits:
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a) Small negative temperature coefficient
b) Decrease in value of K with temperature
c) Decrease in value of rate with temperature
d) All of the above
Consider the reaction,
Cly(aq) + H,S(aq) » S(s) + 2H" (aq) + 2C1™ (aq) the rate equation for this reaction is , rate =
k[Cl,]1[H,S]
Which of these mechanisms is/are consistent with this rate equation?
I. Cl,+H,S(aq) » HCl™ + Cl* + HS (slow)

Cl* + HS™ » H*Cl™ + S(fast)
II. H,S o HY + HS™ (fast equilibrium)

Cl,+ HS™ - 2Cl~ + H*S(slow)
a) (B) only b) Both (A) and (B) c) Neither (A) nor (B) d) (A)Only
In a reaction 24 — Products; the concentration of A decreases from 0.5 mol litre™? to 0.4 mol litre™1 in 10
minute. The rate of reaction during this interval is:

a) 0.05 M min~?! b) 0.005 M min~? c) 0.5 M min~! d) 5 M min?!
What is the two third life of a first order reaction having k = 5.48 x 1071* 5717
a) 201 x 1035 b) 2.01 x 10%2 s c) 4.02x10%3s d) 4.02 x 102%¢ s

In a Ist order reaction the concentration of reactant decreases from 800 mol/dm?3 to 50 mol/dm3 in 2 X
10*s. The rate constant of reaction in S™1 is

a) 2 x 10* b) 3.45 x 10~° c) 1.386 x 1074 d)2x107*

The rate constant of a first order reaction is 6.9 x 10~3s~1. How much time will it take to reduce the initial
concentration to its 1/8t% value ?

a) 100s b) 200s c) 300s d) 400s
In a reaction, the rate expression is, rate = K[A][B]?/3[C]°, the order of reaction is:
a)l b) 2 c)5/3 d) Zero

In the Synthesis of ammonia by Haber process, if 60 moles of ammonia is obtained in one hour, then the
rate of disappearance of nitrogen is

a) 30 mol/min b) 6 mol/min ¢) 0.5 mol/min d) 60 mol/min
Half-life period of second order reaction is

a) Proportional to initial concentration of reactants

b) Independent of initial concentration of reactants

c) Inversely proportional to initial concentration of reactants

d) None of the above

A reactant with initial concentration 1.386 mol litre™!

showing first order change takes 40 minute to
become half. If it shows zero order change taking 20 minute to becomes half under the similar conditions,

. Kk . N .
the ratio, K—l for first order and zero order kinetics will be:
0

a) 0.5 mol™! litre b) 1.0 mol/litre c) 1.5 mol/litre d) 2.0 mol~! litrte
The reason for almost doubling the rate of reaction on increasing the temperature of the reaction system
by 10°C is

a) The value of threshold energy increases

b) Collision frequency increases

c) The fraction of the molecules having energy equal to threshold energy increases

d) Activation energy decreases

Plot of log(a — x) versus time t is straight line. This indicates that the reaction is of:

a) Second order b) First order ) Zero order d) Third order

The t,/, of the first order reaction is

a) Dependent of initial concentration b) Directly proportional to initial concentration
c) indirectly proportional to initial concentration = d) Independent of initial concentration
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In a zero-order reaction for every 10° rise of temperature, the rate is doubled. If the temperature is
increased from 10°C to 100°C, the rate of the reaction will become:

a) 64 times b) 128 times c) 256 times d) 512 times
The time required for 100% completion of a zero order reaction is
a a 2k
a) ak b) o7 ) % d) -
The reaction,2N,05 = 2N,0, + 0, is
a) Bimolecular and second order b) Unimolecular and first order
c) Bimolecular and first order d) Bimolecular and zero order

The thermal decomposition of a compound is of first order. If a sample of the compound decompose 50%
in 120 min. What time will it take to undergo 90% decomposition?

a) Nearly 400 min b) Nearly 45 min ¢) Nearly 480 min d) Nearly 240 min

Which one of the following statements for the order of a reaction is incorrect?

a) Order of reaction is always a whole number

b) Order can be determined only experimentally

c) Order is not influenced by stoichiometric coefficient of the reactants

d) Order of reaction is sum of power to the concentration terms of reactants to express the rate of reaction
The rate of chemical reaction depends on the nature of chemical reactions, because:

a) The threshold energy level differs from one reaction to another

b) Some of the reactants are solid at room temperature

c) Some of the reactants are coloured

d) All of the above

If the rate of reaction between A and B is given by, rate = K[A][B]™, then the reaction is:

a) Firstorder in A

b) nth order in B

c) Overall orderis (1 + n)

d) All are correct

In a reaction, A + B — Product, rate is doubled when the concentration of B is doubled, and rate increases
by a factor of 8 when the concentrations of both the reactants (A and B) are doubled, rate law for the
reaction can be written as:

a) Rate = k[A][B] b) Rate = k[A]?[B] c) Rate = k[A][B]? d) Rate = k[A]?*[B]?
Combustion of carbon is exothermic, but coal stored in coal depots does not burn automatically because
of:

a) High threshold energy barrier

b) Kinetic stability of coal

c) Higher energy of activation needed for burning

d) All of the above

A drop of a solution (volume = 0.05 mL) contains 6 X 10~7 mol of H*. If the rate of disappearance of H*
is 6.0 x 10° mol/L x s, how long will it take for H* to disappear from the drop

a)8.0x1078s b) 2.0 x 10785 €) 6.0x107%s d)2.0x1072s

The inversion of cane sugar into glucose and fructose according to the equation

C42H5,044 + H,0 = C4H 1,04 + CgH;,04 is an example of

a) First order reaction b) Third order reaction

c) Second order reaction d) Zero order reaction

In the reversible reaction

ky
2N02 = N204
ky
The rate of disappearance of NO, is equal to
2k
a)

k_[N02]2 b) 2k1[N02]2 - Zkz [N204]
2

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |25




290.

291.

292.

293.

294.

295.

296.

297.

298.

299.

300.

301.

Gplus Education
c) 2k;[NO,]? — k;[N;04] d) (2ky — k2)[NOZ]
For the reaction, N, + 3H, = 2NH; the rate of change of concentration for hydrogen is —0.3 x 10~* Ms™1.
The rate of change of concentration of ammonia is
a) —0.2x 107 b) 0.2 x 10™* c) 0.1x107* d)0.3x107*
In the reaction; A + 2B — 3C + D which of the following expressions does not describe changes in the
concentration of various species as a function of time?
a m _ —3d[A] b) 3d[D] _ m 9 3d[B] _ —2d[C] d) 2d[B] _ M
dt dt dt dt dt dt dt dt
The order of reaction, with respect to one of the reacting component Y, is zero. In implies that

a) The reaction is going on at a constant rate.

b) The rate of reaction does not very with temperature.

c) The reaction rate is independent of the concentration of Y.

d) The rate of formation of the activated complex is zero.

The rate of disappearance of SO, in the reaction; 250, + 0, — 2505 is 1.28 x 10~3g/sec. Then the rate of
formation of SOj is:

a) 0.64 x 1073g/sec b) 0.80 x 10~3g/sec c) 1.28 x 10~ 1g/sec d) 1.60 x 1073g/sec

For the first order reaction half-life is 14 s, the time required for the initial concentration to reduce to 1/8
of its value is

a) (14)3s b) 28 s c)42s d) (14)2s

Given that K is the rate constant for some order of any reaction at temp. T then the value of

limy_4 log K = (where 4 is the Arrhenius constsnt):

a) A/2.303 b) A c) 23034 d) logA

The rate constant of a first order reaction is 3 X 107 per second and initial concentration is 0.10 M. Then
the initial rate of reaction is

a)3x 10 °ms™? b) 3 x 107 8ms™1 c) 3x107"ms™1 d)3x 107 9ms!

With respect to the figure given below which of the following statements is correct?

Reaction path——

a) E, for the forward reaction is C — B

b) E, for the forward reactionis B — A

C] Ea(forward) < Ea(backward)

d) E, (for reverse reaction) = C — A

For a first order reaction, A — products, the rate of reaction at [A] = 0.2 M is 1.0 X 1072 mol L™ 'min~.

The half-life period for the reaction is

a) 476s b) 496 s c) 832s d) 242 s
From the following data, the activation energy for the reaction (cal/mol):
H, + [, — 2HI

T,K 1T, K1 log,o K

769 1.3x107% 29

667 1.5x1073 1.1

a) 4 x 10* b) 2 x 10* c) 8 x 10* d)3 x 10*

An elementary reaction is given as 2P + @ — products. If concentration of Q is kept constant and
concentration of P is doubled then rate of reaction is:

a) Doubled b) Halved ¢) Quadrupled d) Remains same

The hydrolysis of ethyl acetate was carried out separately with 0.05 M HCl and 0.05 M H,SO,. The rate
constants were found to be k; and k, respectively then

a) ky <k, b) ks >k, c) kg =k, d) k, = 2k,
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Which one of the following statement for order of reaction is not correct ?
a) Order can be determined experimentally
b) Order of reaction is equal to sum of the power of concentration terms in differential rate law
c) Itis not affected with stoichiometric coefficients of the reactants
d) Order cannot be fractional
For a single step, reaction, A + 2B — Products, the molecularity is
a)o b) 1 c) 2 d) 3
Which of the following statement is correct for a reaction X + 2Y — Products?
a) The rate of disappearance of X = twice the rate of disappearance of Y
b) The rate of disappearance of X = 1/2 rate of appearance of products
c) The rate of appearance of products = 1/2 the rate of disappearance of Y
d) The rate of appearance of products = 1/2 the rate of disappearance of X
For the reaction A — B, the rate law is; rate = K[A]. Which of the following statements is incorrect?
a) The reaction follows first order kinetics
b) The t;, of reaction depends upon initial concentration of reactant
c) K is constant for the reaction at a constant temperature
d) The rate law provides a simple way of predicting the concentration of reactants and products at any
times after the start of the reaction
For a first order reaction k = 100 s™1. The time for completion of 50% reaction is
a) 1 milli-second b) 4 milli-second ¢) 7 mili-second d) 10 milli-second
Pieces of wood burn faster than a log of wood of the same mass because
a) Surface area of log of wood is larger and needs more time to burn
b) Pieces of wood have large surface area
c) All pieces of wood catch fire at the same time
d) Block of wood has higher density than pieces of the same wood
Which statement is not correct?
a) For endothermic reactions, heat of reaction is lesser than energy of activation
b) For exothermic reactions, heat of reaction is more than energy of activation
c) For exothermic reactions energy of activation is less in forward reaction than in backward reaction
d) For endothermic reactions energy of activation is more in forward reaction than in backward reaction
Which statement is true?
a) Endothermic reactions have higher activation energies than exothermic reactions
b) The specific rate constant for a reaction is independent of the concentration of the reacting species
c) There is a single rate determining step in any reaction mechanism
d) None of the above
If k; = rate contant at temperature T; and k, =rate constant at temperature T, for a first order reaction,
then which of the following relations is correct?
(E, : activation energy)

Y logk—l _2303E, (T2 - T1> b logk—z _ E (Tz - T1>
5 R T, K, 2303R\TiT,
0) logk—z ~_ta (ﬂ) d) log k—l __ta ( LTz )
K, 2303R\T,+T, k, 2303R\T,—T,
What is the half-life of Na-24 if 2 x 10~* g sample of it disintegrate at the rate of 7.0 x 10'? atoms per s?
a) 497 x 10° s b) 4.97 x 10* s c) 497 x 10° s d) 4.97 x 10% s

The concentration of a reactant X decreases from 01 M to 0.005 m in 40 min. If the reaction follows first
order Kkinetics, the rate of the reaction when the concentration of X is 0.01 M will be

a) 1.73 X 10™*Mmin?! b) 3.47 X 10~*Mmin~!

c) 347 x 10°>M min~?! d) 7.5 x 107*M min~?!

For zero order reaction the integrated rate equation is
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a) kt = % b) kt = [A] - [Alo c) [A] = —kt + [4]o d) [A] = kt —[Alo
314. The rate equation for the reaction 24 + B — C is found to be

Rate=Kk[A][B]

The correct statement in relation to this reaction that the

a) Unit of k must be s™1

b) t1/2 is constant

c) Rate of formation of C is twice the rate of disappearance of A

d) Value of k is independent of the initial concentration of A and B
315. The unit of rate constant of second order reaction

a) time™! b) conc™time™! c) conc time~
316. The rate constant for the first order reaction is 6s71.

1 1

d) conc™%time~

How much time will it take to reduce the
. 1

concentration of the reactant to = th value?

a)4.6x107%s b) 4.6 x 10*s ) 4.6 X 10% s d)4.6 x107*s
317. Rate constant of a chemical reaction can be kept constant by:

a) Stirring the compounds

b) Keeping the temperature constant

c) Both (a) and (b)

d) None of the above
318. The rate of a chemical reaction doubled for every 10°C rise in temperature. If the temperature is increased

by 60°C the rate of reaction increase by

a) 20 times b) 32 times c) 64 times d) 128 times
319.If 'a’ is the initial concentration of the reactant, the half-life period of the reaction of nth order is

proportional to

a) a1 b) a™ C) al™"m d) qntl
320. Rate of reaction depends upon
a) temperature b) catalyst c) concentration d) All of these

321. For a reaction, the rate of reaction was found to increase about 1.8 times when the temperature was
increased by 10°C. The increase in rate is due to:
a) Increase in number of active molecules
b) Increase in activation energy of reactants
c) Decrease in activation energy of reactants
d) Increase in the number of collisions between reacting molecules
322. A hypothetical reaction 4, + 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

a)2 b) 1 9 1% d)o
323. A chemical reaction proceeds following formula
k = PZe Ea/RT
Which of the following process will increase the rate of reaction?
a) Lowering of E, b) Lowering of P
c) Lowering of Z d) Independent of all the above factors
324. In the respect of the equation k = Ae~Fa/RTin chemical kinetics, which one of the following statements is
correct?
a) K is equilibrium constant b) A is adsorption factor
c) E, is energy of activation d) R is Rydberg constant

325. For the reaction 2NO, + F, — 2NO,F, following mechanism has been provided,
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Slow
N02 + FZ I NOZF + F

NO, +F e NO,F

Thus, rate expression of the above reaction can be written as:

a) r = K[NO,]2[F,] b7 = K[NO,][F,] &) r = K[NO, d) r = K[F,]

For the reaction:

[Cu(NH3),]?* + H,0 = [Cu(NH3)3H,0]?* + NHj, the net rate of reaction at any time is given by, net rate
= 2.0 X 10~*[Cu(NH;),]>*[H,0] — 3.0 X 105[Cu(NH;)3H,0]2* - [NH;]

Then correct statement is/are:

a) Rate constant for forward reaction = 2 x 10™*

b) Rate constant for backward reaction = 3 x 10>

c) Equilibrium constant for the reaction = 6.6 x 10710

d) All of the above

For a reaction between gaseous compounds,

2A+B->C+D

The reaction rate=k[A][B]. If the volume of the container is made i of the initial, then what will be the rate

of reaction as compared to the initial rate?

a) 16 times b) 4 times c) 1/8 times d) 1/16 times
The rate constant for a first order reaction whose half-life, is 480 s is
a) 2.88x1073s7! b) 2.72 x 1073571 c) 1.44 x 1073571 d) 1.44s1

If X is the total number of collisions which a gas molecule register with others per unit time under
particular conditions, then the collision frequency of the gas containing N molecules per unit volume is

a) X/N b) NX c) 2NX d)NX/2
For a reaction, the rate constant is 2.34s 1. The half-life period for reaction is
a) 0.30s b) 0.60 s c)33s d) Data is insufficient

If“a” and “t, /," are initial concentration of reactant and half-life of a zero order reaction respectively,
which of the following is correct ?

1 1
a) t1/2 OCE b] tl/ZO(a C) tl/Zocﬁ d) t1/20<a2

The temperature dependence of rate constant (k) of a chemical reaction is written in terms of Arrhenius
equation, k = Ae E*RT, Activation energy (E*) of the reaction can be calculated by plotting

A)kvsT d) k vs

1
— 1
a) logk ST b) logk vSlogT

The rate constant of a reaction is given by k = 2.1 x 10° exp(—2700 RT).
It means that

log T

2700
a) logk vs 1/T will be a curved line with slope = — 5303

b) logk vs 1/T will be a straight line with intercept on log k axis = log 2.1 x 10°
c) The number of effective collisions are 2.1 X 101° cm™3 s~1

d) Half-life of the reaction increases with increase of temperature

The unit of the rate of a second order reaction

a) time™! b) mol L™ 'time™? ¢) L mol~*time™?! d) L? mol~? time™?!

Rate of a reaction can be expressed of by following rate expression

Rate=Kk[A]?[B], if concentration of A is reduced by half by what times concentration of B is to be increased

S

to have same rate of reaction?

a) 4 times b) 2 times c) Y times d) 8 times
Select the intermediate in the following reaction mechanism:

03(g8) = 02(8) + 0(g)

0(g) +03(8) — 202(8)
a) 03(g) b) 0(g) c) 0,(g) d) None of these
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2—V2  1/2

For a certain reaction of order 'n’ the time for half change t, , is given by; t;,, = — XCo' where K is

rate constant ¢, is initial concentration. The value of n is:

a)l b) 2 o d) 0.5

For a reaction between A and B, the initial rate of reaction is measured for various initial concentrations A
and B. the data provided are

Initial

[A] [B] reaction rate
1/020M |030M |5x107°
2/020M | 010M | 5x 107>

3/040M [0.05M |1x107°
The overall order of the reaction is

a) One b) Two ¢) Two and half d) Three
Which order of reaction obeys the relation ¢, ,, = 1/Ka?

a) First b) Second ¢) Third d) Zero

How much faster would a reaction proceed at 25°C than at 0°C if the activation energy is 65 kJ?
a) 2 times b) 16 times c) 11 times d) 6 times

The activation energy of a reaction at a given temperature is found to be 2.303RT ] mol~! . The ratio of rate
constant to the Arrhenius factor is

a) 0.01 b) 0.1 c) 0.02 d) 0.001

Consider an endothermic reaction X — Y with the activation energies Ej, and Ef for the backward and
forward reactions respectively. In general

a) There is no definite relation between Ej, and Ef  b) Ej, = Ef

c) Ep > Ef d) Ep < Ef

For the reaction A — nB, at the point of intersection of two curves show, the [B] is can be given by:

Ak
1
8
Time >
né, Ag né, n—1
a) — b c d[ ]A
) 2 )n—l )n+1 )n+1 0

The elementary step of the reaction, 2Na + Cl, = 2NaCl is found to follow III order kinetics, its
molecularity is:

a)l b) 2 c)3 d) 4
Following mechanism has been proposed for a reaction,

2A+B—D+E

A+B—C+D ...(Slow)

A+C—E ...(fast)

The rate law expression for the reaction is:

a) r = K[A]?[B] b) r = K[A][B] c) r = K[A]? d) r = K[A][C]

Two first order reaction have half-lives in the ratio 8 : 1. Calculate the ratio of time intervals t; : t,. The
time t; and t, are the time period for (1/4)th and (3/4)th completion

a) 1:0.602 b) 2 :301 c) 0.256 : 0.603 d) 0.2: 0.301
Order of a reaction can be
a) Fractional b) Zero c) Integer d) All of these

The half-life period for a zero order reaction is equal to
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2k A 0.693 0.693
a) —— b) Q ) d)
[A]o 2k k k[Alo
In areaction A + B — C, the rate expression is R = k[A][B]?. If the concentration of both the reaction is

doubled at constant volume then the rate of the reaction will be

a) Eight time b) Double ¢) Quadruple d) Triple

For a gaseous reaction, the units of rate of rate of reaction are

a) Latms™! b) atms™?! c) atm mol™1s™! d) mol s~

The rate constant is given by the equation K = Ae£a/RT which factor should register a decrease for the

reaction to proceed more rapidly?

a)T b) Z c)A d) E,

The activation energy for most of the reactions is approximately 50 k] mol~1. The value of temperature
coefficient for such reactions is

a) > 2 b) >3 c) <1 d) >4
The half-life period for a first order reaction is 693 s. The rate constant of this reaction would be
a) 0.1s71 b) 0.01s™t c) 0.001s™1 d) 0.0001s?!

For the reaction N,(g) + 3H,(g) — 2NH;3(g) under certain condition of temperature and partial pressure
of the reactants, the rate of formation of NH3 is 1073kg hr™1. The rate of conversion of H, under same
condition is:
a) 1.5 x 1073kg hr~1 b) 1.76 x 10~ *kghr~!  ¢) 2 x 1073kghr~?! d)3 x 107 3kg hr?
In a first order reaction A — B, if K is the rate constant initial concentration of the reactant is 0.5 M, then
half-life is:
202 b ) B2 e

K K~v0.5 K 05K
A reaction A — B follows a second order kinetics. Doubling the concentration of A will increase the rate of
formation of B by a factor of
a) Ya b) 4 c) % d) 2
With increase in temperature, rate of reaction

a) increases b) decreases

c) Remains same d) May increase or decrease

Which of the following statement is not correct?

a) In zero order reaction the rate of the reaction remains constant throughout.

b) A second order reaction would become a pseudo first order reaction when one of the reactant is taken
in large excess.

c) The value of first order rate constant expends on the units of the concentration term used.

d) In a first order reaction the plot of log (a-x) vs time gives a straight line.

A drop of solution (volume 0.05 mL) contains 3.0 x 10~ mole of H*. If the rate constant of disappearance

of Ht is 1.0 X 10~"mol litre *sec™1. How long would it take for H* in drop to disappear?

a) 6 x 107 8sec b) 6 x 1077 sec c) 6 X 107 %sec d) 6 x 1071%ec

For the reaction, 24 + B — products, the active mass of B is kept constant, and that of A is doubled. The

rate of reaction will be then

a) Decrease 4 times b) Decrease 2 times c) Increase 4 times d) Increase 2 times

Which of the following expression is correct for second order reaction. (C, refers to initial concentration of

reactant)?

a) t12 < Co b) t1/, & C§ c) typ ¢ Gyt d) ty; x C5°
A first order reaction is 10% complete in 20 min. The time taken for 19% completion is
a) 30 min b) 40 Min c) 50 min d) 38 min

A graph plotted between logk versus %for calculating activation energy is shown by
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logh —»
10gk—>
loghk —»

b) d)

logh — »

. 1T —> UT —> 1T —>

In the following reaction A — B + C, rate constant is 0.001 Ms~1. Half-life and completion time of the
given reaction are

a) 5005s,1000s b) 500s,750s c) 250s,500s d) 3005s,600s

A reaction was found to order with respect to the concentration of carbon monoxide. If the concentration
of carbon monoxide is doubled, with everything else kept the same, the rate of reaction will

a) Remain unchanged b) Triple

c) Increases by factor of four d) Double

The following data were obtained the first order decomposition of 2 A(g) = B(g) + C(S) at a constant
volume and at a particular temperature

Total
S pressure in
N | Time Pascal
1 | Atthe end of 10 min 300
2 | After completion 200
The rate constant in min~1 is
a) 0.0693 b) 69.3 c) 6.93 d) 6.93 x 107
According to Arrhenius equation, the rate constant (k) is related to temperature (T) as
a)InE:E[l—l b)InE=—& l_l]
ki, RIT}; T, ki RIT, T,
gz tat 1 pmlz a1
ki, RIT; T, ki, RIT; T,
Inversion of cane-sugar in dilute acid is a
a) Bimolecular reaction b) Pseudo-unimolecular reaction
¢) Unimolecular reaction d) Trimolecular reaction

Consider the reaction

N2 (g) + 3H,(g) — 2NH;3(g)

The equality relationship between
d[NHz]  3d[H;]

d[NHs] _d[Hy] .
dt and dt

a) + dt ~ 2 dt
b) d[NH;] _ _d[H,]
dt dt
0 d[NH;] _ 1d[H,]
dt 3 dt
a) + d[NH;] _ _ 2d[H;]
dt 3 dt

For a reaction ad — bB when [A] = 2.2mM, the rate was found to be 2.4 mMs™!. On reducing
concentration of [A] to half, the rate changes to 0.6 mMs 1. The order of reaction with respect to A is:

a) 1.5 b) 2.0 c) 2.5 d) 3.0
The units of the rate constant of a second order reaction are
a) mol~tL71s71 b) mol~1Ls™?! c) mol~'Ls d) mol L™1s71

A follows first order reaction , A— product Concentration of A, change from 0.1 M to 0.025 M in 40 min.
find the rate of reaction of A when concentration of A is 0.01 M.

a) 3.47x 10™*M min™~?!

b) 3.47% 10™°M min~!

c) 1.73x 107*M min~?!
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d) 1.73x 10™>M min~?!
In the reaction 24 + B — A, B, if the concentration of A is doubled and of B is halved, then the rate of the
reaction will

a) Increase by two times b) Decrease by two times

c) Increase by four times d) Remain the same

Energy of activation of an exothermic reaction is

a) Negative b) Positive c) Zero d) Can’t be predict
For a reaction, the rate constant is 2.34s ™. The half-life period for the reaction is

a) 0.30s b) 0.60 s c) 33s d) Data is insufficient

The rate of a reaction get doubles when the temperature changes from 7°C to 17°C. By what factor will it
change for the temperature change from 17°C to 27°C?

a) 1.81 b) 1.71 c) 1.91 d) 1.76
Arrhenius equation is
a) AH = AE + Ang RT ~ b)AG = AH —T.AS c) k = Ae Ea/RT d) None of these

Which rate expression suggests an over all order of 0.5 for the reaction involving substances X,Y, Z?

a) Rate = K[X][Y][Z]

b) Rate = K[X]O'S[Y]O'S[Z]O'S

c) Rate = K[X]*®[Y]![Z]°

d) Rate = K[X][Y]°/[Z]?

Rate of a reaction can be expressed by Arrhenius equation as

k = Ae—E/RT

In this equation, E represents

a) The energy above which all the colliding molecules will react

b) The energy below which colliding molecules will not react

c) The total energy of the reacting molecules at a temperature, T

d) The fraction of molecules with energy greater than the activation energy of the reaction

The minimum energy required for a molecule to take part in a reaction is called

a) Threshold energy b) Nuclear energy c) Potential energy d) Kinetic energy

The rate of reaction becomes 2 times for every 10°C rise in temperature. How the rate of reaction will
increase when temperature is increased from 30°C to 80°C?

a) 16 b) 32 c) 64 d) 128

In a gaseous phase reaction:

A,(g) — B(g) + (1/2)C(g), the increase in pressure from 100 mm to 120 mm is noticed in 5 minute. The

rate of disappearance of A, in mm min~? is:

a) 4 b) 8 c) 16 d) 2
The unit of rate constant of second order reaction is
a) Mol/Ls b) L / Mol s c) L?/ mol? d) Per second

The given reaction,

2FeCl; + SnCl, — SnCl, + 2FeCl, is an example of:

a) First order reaction

b) Third order reaction

c) Second order reaction

d) None of these

For the reaction A + B — C, it is found that doubling the concentration of A increases the rate by four
times and doubling the concentration of B doubles the reaction rate. What is the overall order of the
reaction?

a) 4 b) 3/2 c)3 d)1

The rate constant K; of a reaction is found to be double that of rate constant K, of another reaction. The
relationship between corresponding activation energies of the two reactions at same temperature (E; and
E,) can be represented as:
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a)E; > E, b) E; <E, c)E,=E, d) None of these
For the reaction, H, + I, — 2H], the differential rate law is

o dIH] _dll] _1d[H] by dlH] _dlla) _ 1d[HI]
dt dt 2 dt dt dt 2 dt

o _dlHa) __dlls) _ ] o _dla] __dll] _diHi)
dt dt dt dt dt dt

The time for half-life of a first order reaction is 1 hr. What is the time taken for 87.5% completion of the
reaction?

a) 1 hour b) 2 hour ) 3 hour d) 4 hour

DDT on exposure to water decomposes. Half-life is 10 yr. How much time it will take for its
decomposition to 99%?

a) 50 yr b) 70 yr c) 500 yr d) 700 yr
In Arrhenius equation, k = Ae~Fa/RT; A may be called the rate constant at
a) Very low temperature b) Zero activation energy
c) The boiling temperature of reaction mixture d) All of the above
The phenomenon of emission of visible light as a result of chemical change is known as
a) Chemiluminescence b) Fluorescence
c) Phosphorescence d) Photosensitization
Chemical reactions with very high E, values are generally
a) Very fast b) Very slow c) Moderately fast d) Spontaneous
In the reaction 34 — 2B, rate of reaction + %‘:) is equal to
_ldiAl by _2414] ) 2404 PELIL)
3 dt 3 dt dt 2 dt

If the half-time for a particular reaction is found to be constant and independent of the initial
concentration of the reactants, then the ratio is of

a) First order b) Zero order c) Second order d) None of these

Under the same reaction condition, initial concentration of 1.386 mol dm™3 of a substance become half in

40 s and 20 s through first order and zero order Kinetics respectively. Ratio (%) of the rate constants for
0

first order (k;) and zero order (k) of the reaction is

a) 0.5 mol~tdm™3 b) 1.0 mol~tdm™3 c) 1.5mol tdm™3 d) 2mol™tdm™3
The order of a reaction with rate equal to ij/Z C;l/z is
1 3
a)l b) —= Q-2 d) 2
2 2
For reaction A — B, the rate constant k; = A;e 5%/RT and for the reaction X — Y, the rate constant

k, = Aje Fa/RT  1f A, =108,4, = 10'° and Ea, = 600 cal/mol, Ea, = 1800 cal/mol, then  the
temperature at which k; = k, is (R = 2 cal/k mol)

200 b 300 400 d 200
3506 © )2303 ¢ ) 5506 © )5208 ¥
Which of these does not influence the rate of reaction?

a) Nature of the reactants b) Concentration of the reactants
c) Temperature of the reaction d) Molecularity of the reaction

The concentration of R in the reaction R—P was measured as a function of time and the following data is
obtained

[R](molar) 1.00 0.75 0.40 0.10

t (min) 0.00 0.05 0.12 0.18
The order of the reaction is
a) Zero b) First c) Second d) Third

A graph plotted between concentration of reactant consumed at any time (x) and time ¢ is found to be a
straight line passing through the origin. Thus, reaction is of:
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a) First order b) Zero order c) Third order d) Second order
Rate constant of a reaction depends upon

a) Speed of reaction b) Concentration of the reactants

c) Pressure of the surrounding d) Temperature

An endothermic reaction A — B has an activation energy as x kg mol~! of A. If energy change of the
reaction is y K], the activation energy of the reverse reactions is
a) —x b)y—x c)x+y d)x—y
Consider the following statement in respect of zero order reaction.
III. The rate of the reaction is independent of reactant concentration.
IV. The rate of the reaction is independent of temperature.
V. The rate constant of the reaction is independent of temperature.
VI. The rate constant of reaction is independent of reactant cogeneration.
Choose the correct statements/s

a) lonly b) I'and Il only c) lll and IV only d) I and IV only
If concentration of reactants is increased by 'X’, the rate constant K becomes:
a) ek/X b) K/X K d) X/K
The correct expression for the rate of reaction of elementary reaction, A + B — C is:
d[C] d[C] —d[A] —d[A]
a) —=KJ[A b) — =K[B c = K[A][B d =K[A
)~ = K] )~ = KIB] ) =KMAB) D= =K

The threshold energy of a chemical reaction depends upon:

a) Nature of reacting species

b) Temperature

c) Concentration of species

d) Number of collisions per unit time or collision frequency

A first order reaction has a half-life period of 69.3 sec. At 0.10 mol litre™! reactant concentration, rate will
be:

a) 107* M sec™! b) 1073 M sec™? c) 1071 M sec™? d) 6.93 x 107! M sec™?!
The rate constant for the reaction

2N,05 - 4NO, + 0, is 3.0 X 107> s~ 1, If the rate is 2.40 x 107> mol L™* s~%, then the concentration of
N,Og ismol L1 is

a) 0.4 b) 0.8 c) 1.2 d) 3.2
The enzyme catalysed reaction is faster than metal catalysed reaction because its activation energy is:
a) Greater b) Lower c) Same d) None of these

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

a)k c)k

_>

For the following homogeneous reaction, the unit of rate constant is4 + B L) C

a) mol 'Ls™?! b)s~! c)S d) s™'mol L1

If ‘a’ is the initial concentration of a substance which reacts according to zero order kinetics and K is rate
constant, the time for the reaction to go to completion is:

a) a/K b) 2/Ka c)K/a d) 2K /a
What is the two third life of a first order reaction having = 5.48 x 10~ 4571 ?
a) 2.01 x 10115 b) 2.01 x 10135 ¢) 8.08 x 10135 d) 16.04 x 1015

The velocity constant of a reaction at 290 K was found to be 3.2 x 10™3s~1. When the temperature is
raised to 310 K, it will be about
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a) 6.4 x 1073 b)3.2x 107* c) 9.6 x1073 d) 1.28 x 1072
For fourth order reaction, what is the unit of K?
mol\~> mol\*? mol\ ™3 moly\ ™3
R T
(BF) s ) (BF) s (25 s ) (5
The branch of chemistry which deals with the reaction rates and reaction mechanism is called:
a) Thermochemistry b) Photochemistry ) Analytical chemistry  d) Chemical kinetics

For the reaction; 2N,05 — 4NO, + 0,, rate and rate constant are 1.02 X 10™*M sec™!and 3.4 x
1075 sec™! M respectively, then concentration of N,Os, at that time will be:

a) 1.732 M b)3 M c) 1.02x 10™*M d) 3.5 x 10°M

In the following first order competing reactions:

A + Reagent — Product

B + Reagent — Product

Find the ratio of K; /K, if only 50% of B will have been reacted when 94% of A has been reacted in same
time is:

a) 4.06 b) 0.246 c) 2.06 d) 0.06
For which order half-life period is independent of initial concentration?
a) Zero b) First c) Second d) Third

For a given reaction, pressure of catalyst reduces the energy of activation by 2 kcal at 27°C. The rate of
reaction will be increased by:

a) 20 times b) 14 times c) 28 times d) 2 times
) ) K,
For a reversible reaction A—B ,
K,

Ist order in both the directions, the rate of reaction is given by:

a) K;[4]

b) —K;[B]

c) K:1[A] + K, [B]

d) K, [A] — K,[B]

A first order reaction is 20% complete in 10 min. Calculate the time for 75% completion of the reaction

a) 0.233 min b) 62.18 min c) 112.12 min d) 36.18 min
Order of radioactive disintegration reaction is
a) Zero b) First c) Second d) Third

Ethylene is produced by cyclobutane as:

A
C,Hg = 2C,H,

The rate constant is 2.48 X 10~*sec™1. In what time will the molar ratio of the ethylene to cyclobutane in
reaction mixture attain the value 1?

a) 27.25 minute b) 28.25 minute €) 25 minute d) 20 minute
For a reaction for which the activation energies of forward and reverse reactions are equal?
a)AH =0 b)AS =0 ¢) The order is zero d) There is no catalyst

The half-life period of a first order chemical reaction is 6.93 min. the time required for the completion of
99% of the chemical reaction will be (log 2=0.302)

a) 230.3 min b) 23.03 min ) 46.06 min d) 460.6 min

The rate of the elementary reaction, 2NO + 0, — 2NO,, when the volume of the reaction vessel is
doubled:

a) Will grow eight times of its initial rate

b) Reduce to one-eight of its initial rate

c) Will grow four times of its initial rate

d) Reduce to one-fourth of its initial rate

For the reaction system
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2NO(g) + 0,(g) = 2NO0,(g) if the volume of the reaction vessel is reduced to one-third of its original
volume, what will be the order of the reaction?

a) Diminished to one fourth of its initial value b) Diminished to one twenty seven of its initial value
c) Increase to twenty seven times of its initial value d) Increase to four times of its initial value
The rate constant of a second order reaction is 1072M s~'. The rate constant expressed in

cc.molecule™'min™1 is:

a) 9.96 x 10722 b) 9.96 x 10723 ) 9.96 x 10721 d) 1.004 x 10~2*
Radioactive decay is a

a) First order reaction b) Zero order reaction

c) Second order reaction d) Third order reaction

For the decomposition of N, 05 at a particular temperature, according to the equations

2N,05 = 4NO, + 0,

N,05 — 2NO, +5 0,

The activation energies are E; and E, respectively then

a)E; > E, b) E; <E, c) E, = 2E, d)E, = E,

The rate of a gaseous reaction is equal to k[A][B]. The volume of the reaction vessel containing these
gases is reduced by one-fourth of the initial volume. The rate of the reaction would be

1 16 1 8
a) — b) — c) — d) -
) 16 ) 1 ) 8 ) 1
The rate law of the reaction,
A + 2B — Product.

Product is given by % = K[A]? - [B]. If A is taken in large excess, the order of the reaction will be:

a) Zero b) 1 c) 2 d) 3

A first order reaction has a rate constant 1.15 X 10~3s~1. How long will 5g of this reactant take to reduce
to 3 g?

a) 444 s b) 402 s c) 442 s d) None of these

[co—c]
c

For a certain reaction a plot of against time ¢, yields a straight line. ¢, and ¢ are concentrations of

reactantatt = 0 and t = t respectively. The rate of reaction is:

a)3 b) 0 01l d) 2

The rate constant is doubled when temperature increases from 27°C to 37°C. Activation energy in K] is
a) 34 b) 54 c) 100 d) 53

If the concentration of reactants is increased by 'x’ then rate constant k becomes

a) lnk b]E ) k+x d) k
x x
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