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PLOT 5C, 2ND FLOOR, GANAPATI COMPLEX, SEC-13, OPP. JAIPURIA
SCHOOL, VASUNDHARA, GHAZIABAD (U.P)
CHEMICAL KINETICS -4

For the reaction Cl, (g) + 2NO(g) — 2NOCI (g) the rate law is expressed as rate = k[Cl,][NO]>.
What is the overall order of this reaction?
Express the rate of the following reaction in terms of disappearance of hydrogen in the reaction:
3 Ha(g) + N2(g) — 2NH5(g).
For the reaction A —B, the rate of reaction becomes twenty seven times when the concentration
of A is increased three times. What is the order of the reaction?
A reaction is 50% complete in 2 hours and 75% complete in 4 hours. What is the order of the
reaction?
The rate of reaction X—Y becomes 8 times when the concentration of the reactant X is doubled.
Write the law of the reaction.
What is meant by elementary step in a reaction?

How does the
A substance gvi i the rate constant ‘k’

lee an example of pseudo flrst g
The rate law for the decomposition of N N ) i icance of ‘k’ in
this equation?

The reaction of 2H, (g) + O, (g) —» 2N
mixture of hydrogen and oxygen kept at ro

For the reaction 3H, (g) + N, (g) —» 2NHs (),
d(NHs)

. How is it that a
to form water?

- % and
interrelated?

Why is it that instantaneous rate of reaction does not change when a part of the reacting solution
is taken out?
For a reaction A + H,0—-B.

rate o< [A]
What is its (i) molecularity (ii) order of reaction?
The rate constant of a reaction is 1.5 x 10’s™ at 50°C and 4.5 x 10’s™ at 100°C. Calculate the
value of activation energy, E, for the reaction. [R = 8.314 JK *mol™].
What are photochemical reactions? Explain the mechanism of the photochemical reaction
occurring between hydrogen and chlorine gas?
What is known as ‘activation energy’? How is the activation energy affected by
a. The use of a catalyst
b. Arrise in temperature?
The reaction SO,Cl,—»S0O, + Cl, is a first order reaction with half- life 3.15 x 10% at 320°C.
What percentage of SO,Cl, would be decomposed on heating at 320°C for 90 minutes?
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What will be the initial rate of reaction if its rate constant is 10°s™ and the concentration of the
reactant is 0.2mol L™'? What fraction of the reactant will be converted into the products in 200
seconds?

The rate constant for a first order reaction becomes six times when the temperature is raised
from 350K to 400K. calculate the activation energy for the reaction. [R = 8.314 JK *mol™].

Why is it that rate of most of the reactions increase, when the temperature is increased? In what
unit is the rate of reaction expressed?

A first order reaction is 20% complete in 20 minutes. Calculate the time it will take the reaction
to complete 80%.

a. Draw a schematic graph showing how the rate of reaction changes with change in
concentration of reactant.

b. Rate of reaction is given by the equation :

Rate = k [A]°[B]".

What are the units of rate and the rate constant for the reaction?

Rate constant k of a reaction varies with temperature according to the equation:

Log k =constant - > 3%312% , Where E, is the energy of activation for the reaction. When a graph

is plotted for log k versus 1/T, a straight line with a slope -6670K is obtained. Calculate energy
of activation for this reaction. State the units,(R = 8.314 JK *mol™).

State the role of activated compjgk in the reaction and state its relation with activation energy.
The following experimenta),d
Cly(g) + 2NO (g) — 2NQ,

lyst which ‘increases the rate or

duce the order of

oncentration of Cl, is doubled and it
ight times when ¢ &z
this reaction.

For the decomposition of N,Os at 298

2.5 moles of N,Os(g) in a five litre cont
after 75 seconds if rate constant for the re
For the reaction at 500 K
NO,(g) + CO(g) - CO,(g) +NO(g),
The proposed mechanism is as follows:

i NO, + NO, = NO + NOgz(slow)

ii. NO; + CO — CO, + NO, (fast)

What is the rate law for the reaction?
Nitric oxide reacts with H, to give N, and water 2NO + 2H, — N,+ 2H,0

The rate law for the above reaction is —2L%9 =k[NOJ?[H,], explain the mechanism of the

dt
reaction.

The rate constant for the first order decomposition of N,Os at 45°C is 3.00 x 102 min™. If the
initial concentration of N,Os is 2.00 x 10”?min™ If the initial concentration of N,Os is
2.00 x 10°molL™, how long will it take for the concentration to drop to 5.00 x 10™ mol L™*?

The catalytic decomposition of H,0, was studied by titrating it at different intervals with
KMnQ, solution. Calculate the rate constant from the following data assuming the reaction to be
of first order.

ting with moles
Os would remain

t(seconds) 0 600 1200

KMnO4(ml) 22.8 13.8 8.2

The decomposition of phosphine
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4PH4(g) = P4 + 6H,0(g) has rate law, rate =k[PHs]. The rate constant is 6.0 x 10 s™ at 300 K
and E, is 3.05 x 10°Jmol™. What is the value of rate constant at 310 K? [R = 8.314 JK *mol™].
The rate constant for the reaction

CH;l + C,HsONa — CH;OC,H: + Nal at 273 K is 560 x 10° and at 300 K is
100 x 10™° Lmol*s™ respectively. Calculate the value of activation energy of the reaction.
Calculate the activation energy of a reaction whose reaction rate at 310 K gets doubled for 10K
rise in temperature.

The decomposition of N,Os in CCl, solution follows the first order rate law. The concentrations
of N,Os measured at different time intervals are given below:

Time in 0 80 160 410 600 1130 | 1740
seconds (1)

[N,Os] mol 5.5 5.0 4.8 4.0 3.4 2.4 1.6
L-l

Calculate its rate constant at t = 410s and t= 1130 s. what do these results show?
For a reaction the energy of activation is zero. What is the value of rate constant at 300 K, if k =
1.6 X 10°s™ at 280 K? [R = 8.314 JK 'mol™].
For a reaction: 2A +B +C —» A, + B +C, the rate law has been determined to be: rate = k[A][B]
if the value of k is 2.0 x 10 mol™?L?s™ for the reaction, determine the initial rate of the reaction
with [A] = 0.2 moIL™, [B] = 0.1ggol L™, [C] = 0.5 mol L™.
What are pseudo unimolecula tions? Give two examples.

7 on the concentration of reactant when there

2

on is oWfir,
ates of reqtion? erte thNelative rate expression]?(Me following

ergy is 70,000Jmol”
uch time will it take to reduce the

50°C to 100°C.
-imol-1].

an equation
ion of result is

A first order reaction takes 69.3
determining the time needed for 80%
not required).
The activation energy of a reaction is 7
rate of reaction grow in the presence of t
8.314 JK'mol™].
During nuclear explosion, one of the products is **Sr with half=1ifé of 28.1 years. If 1 pg of °Sr
was absorbed in the bones of a newly born baby instead of calcium, how much of it will remain
after 10 years and 60 years if it is not lost metabolically?
The rate of a particular reaction doubles when temperature changes from 27°C to 37°C.
Calculate the activation energy of such reaction.
A reaction is first order in A and second order in B.

a. Write differential rate equation.

b. How is the rate affected if the concentration of B is tripled?

c. How is the rate affected when the concentrations of both A and B are doubled?

What is the significance of rate constant in the rate expression?

In general it is observed that the rate of a chemical reaction doubles with every 10° rise in
temperature. If this generalization holds for a reaction in the temperature range 295 K to 305 K,
what would be the value of activation energy for this reaction?

any times will the
oceeds at 25°C? [R =




