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1.     Answer anygive of the following

(a)     The acid hydrolysis ofmethyl acetate is a pseudo-first order reaction. EXplain.

(b)     Some reactions, in spite of having low activation energy, proceeds at very slow rate.

(c)     Differentiate between order and molecularity ofa reaction giving examples.

(d)     Why a first order reaction never completes?

(e)     Describe  the  conditions  for  the  applicability  of Lanbert-Beer  law  for  a  coloured
solution.

®      Why  is  the  fluorescence  spectrum  always  observed  at  a  lower  wavelength  (higher
energy) than phosphorescence?

2.      (a)     Describe various factors affecting the rate ofa chemical reaction.

(b)     Using integrated rate expressions, derive equations for half-life of first and second orqer
reactions.
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(a) the activation energy
(b) the rate constant at 700 K
(c) the frequency factor, A.

(i)     For the first order opposed by first order ieaction
kl

A-`8
k-1

with  the  initial  concentration  of A  and  a  as  [A]o  and  zero  respectively,  show that
integrated rate expression is given by

tn#-(k1+k-1,t
where#is,theconcentrationofBattimefandxeqistheconcentrationatequilibriuin.
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(b)    Describe van't Hoff differential method for detemining the order of a reaction
and derive expression.

(c)     The  decomposition of N205 is an inportant process in tropospheric  chemistry.
The half-life for the fast order decomposition of this compound is 2.05 x 104 s.
HowlongwillittakeforasampleofN205todecayto60%ofitsinitialvalue?

4.     (a)     Derive integrat?d rate expression for second order reaction assuming reactants to
be different.

(b)    What is activation energy of a chemical reaction? Show on the energy profile
diagramofareaction.UsingtheArrheniusequationderiveintegratedexpression
for activation energy.

(C)     A first order reaction has rate constant 2.2 x  10-5 min-I al 85 °C and 3.07 x  10-5
min-I at 137 °C. Calculate the activation energy for the reaction.

5.     (a)     Draw  labelled  Jablonski  diagram  for  photochemical  absorption  of light  and
explain  the  fluorescence  and  phosphorescence  processes  using  the  di.fferent
States.

(b)    State and explain the laws  of photochemistry.  Also,  give reasons for low and
high quantum yield in photochemical reactions.

(c)    In a particular reaction the time required to complete half of the reaction was
found to  increase  16  times when the  initial concentration  of the reactant was
reduced to one fourth. Determine the order of the reaction and also give unit of
rate constant.

6.     (a)     Hcl can be synthesized by inadiating a mixture of H2 and .C12.  Show that the
reaction mechanism

C12+Av42CI

Cl+H242H+HCI

H+C124Hcl+CI

Cl(atthewalls)4±C12

Confirms the following rate law

£[Hcl]=#/8bs[H2]       `

@)    A light-of wavelength 250 nm was passed through a cell containing  10 mL of
solutioncontaining0.05molaroxalicacidand0.01molaruranylsulphate.After
absorption of 120 Joules  of radiation energy, the concentration of oxalic  acid
was reduced to 0.03 molar. Calculate the quantum yield for the pbotocbemical
decompositionofoxalicacidatthegivenwavelength.

(c)     Lambert-Beer's law, derive expression for absorbance, write its limitations ,and        5
physical significance of absorption coefficient.
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