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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKS)

a)
b)

d)

State four characteristics of catalysed reactions. (4 Marks)
(i) Define the term rate of reaction. (2 Mark

(i) State three classical methods for deterngritre rate law for a chemical reaction.

(3 Marks)
Consider the reaction.
A+2B + C - 3D+ 2E
(i) Write the differential rate equation (2 Marks)
(i) Write the rate expression for this reaction. M@rks)
Discuss , briefly how the following factors affébe rate of reaction;
(i) Concentration of reactacts. (2 Marks)
(i) Reaction medium (3 Marks)
(iif) Complexity of reaction mechanism (2 Marks)
(iv) Isotopic composition of a reactant. (2 Marks)
Consider the reaction;
N, + 3H, — 2NH;
(1) What is the order of the reaction? (2 Marks)
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(i) What is the molecularity of the reactions? (Irifa

(i)  Explain why the reaction above is uncommon. (ZKdp
f) The half-life period of a reaction of the first erds 300s. Calculate its rate constant in
seconds. (3 Marks)

QUESTION TWO (20 MARKS)

a) Describe two methods used for determining the ooflarreaction (4 Marks

b) Show that the following mechanism for 2N Br.— 2NOBr also produces arate law
consistent with experimental law.
Rate K[NOF [Br2]

NO) +NQ

Step | = K-1 N2O2(g) (fast equilibrium)

K
Step Il NO,g+BRy(g) — = 2NOBr (slow)

C) (i) Determine the term half-life period. Earks)
(i) A reaction is second order in one of the taatand the rate constant is 0.5 nat®

mint. What is the half-life period if the initial conatation is;

l. 0.2 mol dn? (2 Marks)
. 0.1 Mol dm?® (2 Marks)
lll.  Ifit was afirst order reaction (2 Marks)

d) With suitable examples distinguish between “prorhatel “inhibitor” as used in
catalysis. (4 Marks)

QUESTION THREE (20 MARKY)

a) Briefly explain the transition state theory. Narks)
b) The rate constant of a zero order reaction is @Rdm~3hr~1. What will be the initial

concentration of the reactant if after half an hissiconcentration is 0.05 mdin 3.
(3 Marks)
C) The rate of a reaction was followed by measurirgabncentration of one of the
reactants at different intervals. Following dataswétained;

Time 0 10 20 40 80 120 160

Meru University of Science & Technology is ISO 9001:2015 Certified
Foundation of Innovations Page 2



Conc.(X07?m) 333 222 167 111 0.667 0.476 0.370

I Find the order of this reaction, graphically. 7 Marks)

ii.  If this is the only reactants;
l. What is the rate law for the reaction? (1 Mark)
Il.  What is the specific reaction rate? (2 Marks)

iii. What will be the rate of this reaction when thecemmtration of the reactants are
1073M? (2 Marks)

QUESTION FOUR (20 MARK S)

a) Distinguish between concurrent and consecutiveticec (2 Marks)
b) State the conditions that must prevail for a reacto take place. (4 Marks)

C) The following mechanism has been proposed for #sepghase reaction of chloroform
CH Ck and chlorine;

fast
Step | Cly(g) 2Clg) (fast)
-1
Step Il Cligy+ CHClz, a3 HCI (g)* CClz, (slow)
Cl(g) * CClaq = CCl, (fast)
Step Il
(i) What is the overall reaction? (2 Marks)
(i) What are the intermediates in the reaction? Mdik)
(iif) What is the molecularity of each of the elemery steps? (2 Marks)
(iv) What is the rate-determining step? (1 Mark)
(v) What is the rate law predicted by the mechanism? (1 Mark)

d) The rate constants of a reaction at@and 37C are1.3 x 10735 tand2.6 x 107351

respectively. Determine;

(i) Its activation energy (3 Marks)
(i) The frequency factor (2 Marks)
(iii) Its rate constant at 4C (2 Marks)
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