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CHOICE BASED CREDIT SYSTEM
M.S¢. CHEMISTRY FIRST SEMESTER DEGREE EXAMINATION MARCH 2022

Inorganic Chemistry Theory -1

Duration:3 Hours Max Marks:70

PART - A
1. Answer any TEN of the following : {10x2= 20 Marks)

a) Explain Pauling’s scale of electronegativity.

b) In a crystalline solid, the anions Y are arranged in CCP lattice. The cations X
occupy 50% of octahedral site and 50% tetrahedral site. Find out the formula of
the compound.

¢} Justify the variation of electron affinity of halogens Cl>F=1.
d) What are acids and bases based on Usanovich concept.
e) Give redox reaction in lig. SO5.

f) What are Lewis acids and bases?
g) What is nucleation?
h) What is precipitation titration? Give example.

1} Write the formula for t- value and mention its significance.

jy Give an example for froth flotation and leaching.

k) Elhngham diagram consists of straight lines: Justify.

I} How do you identify strong/weak oxidising and reducing agents in the Frost

diagram?.

PART - B
Answer any Five questions selecting at least one question from each unit
(5x10= 50 Marks)
UNIT -1

2) a) Explain the vanation of ionic radii of Lanthanides.
b) Jenisation energy of transition metals do not show any appreciable
variation:Justify
c¢) Arrange Li, Be,N,C,F,O according to the decreasing order of their second
tonisation potential (4+3+3)

3) a) Denve limiting radius ratio for tetrahedral site.

b) Show that the velume occupied for a cubic close packed lattice of spheres is
68%.

c) Give the picterial representation of tetrahedral and octahedral site. (4+3+3)



UNIT - 1I

4) a) Explain neutralisation reactions in lig NH3 & anhydrous H3SOy.

b) Discuss solvolysis reactions in lig. SO,. (6+4)

5) a) Explain the terms conjugate acids and conjugate bases with suitable examples.
b) Explain the merits and demerits of Bronsted acid base theory.

¢} Explain Arrhenius concept of acids and bases with examples.  (4+3+3)

UNIT - 111

6) a} In a set of measurements, the following concentrations of Fe (ppm) were
reported: 20.2, 20.4, 20.3, 20.1, 19.9, 20.0, and 19.8. Calculate (1) Average
deviation (i1) Standard deviation (iii} Relative standard deviation (iv) Co-efficient
of variation.

b) What is Error? Explain briefly the types of errors with examples. (5+5)

7) a) Writc a note on the theory of metal ion indicators with cxamples.

b) Write a note on types of EDTA titrations. (5+5)
UNIT - IV

&) a) Construct Latimer diagram of Cu involving the following species
Cu’™, Cu?t  Cuand Cu*
The SRP for stepwise conversion are + 1.8V, +0.159V and +0.520V respectively.
E%c2+icu (skip potential)

b} Explain Pourbaix diagram of Iron. (5+3)

9} a) What are Latimer Diagrams? Construct Latimer Diagram involving the

following species:
Cl, CT, Cl105, C107, C10,,ClO4”
The stepwise SRP values are 1.20, 1.18, 1.65, 1.67, 1.36 respectively

b) Find out whether the following reactions undergo disproportionation reaction
or not? Justify. (6+4)
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PART - A
1. Answer any TEN of the following : (10x2= 20 Marks)

a) n- Butyl alcohol has much higher boiling point than diethyl ether. Give reason.
b) What are the characteristic features of inductive effect?

¢) Phenols are more acidic than alcohols. Why ?

d) Give any two methods of generating carbon free radicals.

¢) Predict the products in the following:

NHp HNO,
CL ==
cooy 1O

CH,
= KnH,
—_—
L
Cl

) Give examples of trapping reagents for carbenes and benzynes.
g) What are atropisomers? Give an example.
- h) Write the structure of cis-decalin in Newmann projection.

1} Assign E, Z configuration to the following:

i) ii)
H \ /ph
e I |C[
Et S0.H " \‘OH

j) Give the structures of 3-D-fructopyranose and a-D-fructofuranose.
k) What are disaccharides? Give an example.

1) What are deoxy sugars? give examples.

PART - B
Answer any Five questions selecting at least one question from each unit
(5x10= 50 Marks)
UNIT -1

2. a) Give the hyperconjugative forms of the following.
i) 1-Pentene ii) 2-butene iii) toluene iv) thutyl cation
b) Differentiate between hyperconjugation and resonance with suitable example.
¢) Write a note on charge transfer complexes.
(4+3+3)



. a) Write a note on the following
i} Non bezenoid compounds
i1} C-10 and C-14 annulenes
b) Write a note on aromaticity of cyclopentadienyl anion and tropylium cation.
(6+4)
UNIT -11

. a) Explain the kinetic evidences and kinetic isotopic effects for determining
reaction mechanism.
b) Discuss the structure, generation and any two reactions of carbenes.

(5+5)

. a) What are kinetic and non-kinetic methods of determining reaction mechanism?
Explain briefly.

b) Give any three reactions of nitrenes.

¢) Briefly explam how to determine the reaction mechanism by the study of
products and byproducts. (4+3+3)

UNIT - 10

. a) Explain optical activity in allenes and spirans.
b) Discuss any two methods of resolution of racemic mixture.
(6td)

. a) Wnite the Newman projections for different distinct conformations of 3-methyl
hexane with respect to Cy-C3 bond. Arrange them in increasing order of stability.

b} Convert the following structures into Fischer projections {6+4)
i) ii)
COCH Ph
Me( H Br H
H DAc H Br
Me COCH N
UNIT - IV

. a) What is Smith degradation? Explain why the polysaccharides with 1,3-linkage
does not undergo Smith degradation.
b) Write a note on alkaline degradation techniques.
¢) Elucidate the structure of cellulose.
(4+3+3)

. a) Write a note on reactions of hydroxy! and carbonyl group for the molecule of
glucose.

b) Name and complete the following reaction. (5+5)
o Bromine Calecium 5
lucose —-waw A —'—""'wbonm
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PART - A
1. Answer any TEN of the following : (10x2= 20 Marks)

a) Differentiate between Bosons and Fermions with suitable examples.

b) Give the equation which represents the effect of of variation of chemical potential
of one component to that of the other component.

¢) Write the Fermi-Dirac distribution law. Explain the terms involved in it.
d) Define partition function. What is its significance?

e) Write the expression for internal energy in terms of partition function and explain
the terms.

) Give any two criteria for the non-equilibrium state.

g) The activation energy of a gas reaction is 30 Kcal/mole in the temperature range
0°C to 60°C. Calculate the approximate temperature co-efficient of the reaction.

h) Draw the concentration-time profile for the reaction, A —B— C, with proper
labeling.

1) The rate constant for a first-order reaction is 1.54x1073 571, Calculate its half-life.
1) State any two postulates of quantum mechanics. '

k} Give the expression for the n-bond energies of allylcarbonium ion and allyl
radical.

1) What is the significance of Schrodinger wave equation?

PART -B
Answer any Five questions selecting at least one question from each unit
(5%10= 50 Marks)
UNIT -1

2) a) Explain the conditions which would favour the formation of NO, in the
following reaction according to Le Chatelier’s principle.

NEDJ!@ = INO,, (AH=+590%k

b} State Nernst heat theorem and give its mathematical equation.
¢) Explain any two factors influencing state of equilibrium. (4+3+3)

3) a) Derive integrated form of Van’t hoff cquation and give an application
b) Deduce any one Maxwell’s relations.
c) What is heat capacity.? Show that Cp - Cy = R {4+3+3)



UNIT - 11

4) a) Deduce the heat capacity equation of Debye model.
b) How the Gibbs free energy and Helmholtz free energy are studied using

partition functions. (6+4)

5) a) Discuss Onsager’s theory of phenomenological relations and coefficients.

b) Write a note on forces and fluxes. (6+4)
UNIT - 111

6) a) Describe the flash photolysis method for the study of fast reactions.
b) Explain theory of Unimolecular reactions using Lindemann Mechanism. (5+5)

7) a) Derive integrated form of Arrhenius Equation.
b) The rate constant for the first order decomposition of ethylene oxide into CH4

and CO follows the equation : log k ( in s™1) = 14.34 — (1.25 x 10* K)/T. Calculate
1) the activation energy of the reaction 1i) the rate constant at 700 K
ii1) the frequency factor A, (5+5)

UNIT -1V

8} a) Show that Sin2x is not an Eigen function of the operator d/dx but of d2/dx?.
What 1s the Eigen value?

b) Solve Schrodinger’s wave equation for a particle in 1-D box and obtain the
expression for energy and wave function, : (5+5)

9) a) What are operators? Explain any 3 operators and describe the rules for writing
operators corresponding to any property.

b) Derive the expression for the total energy operator from the coordinates of
position aind momentuin. {(6+4)

LR 2 L2 £




19MCHES104 Reg No

-------------------------

CHOICE BASED CREDIT SYSTEM
M.Sc. CHEMISTRY FIRST SEMESTER DEGREE EXAMINATION MARCH 2022

Analytical Chemistry & Molecular Spectroscopy
Duration: 3 Hours | Max Marks: 70

. PART - A
1. Answer any TEN of the following : (10x<2= 20 Marks)

a) State the criteria for the choice of a good adsorbent in Column Chromatography.
b) Compare isocratic and gradient eluﬁon techniques.

¢) Mention the vartous detectors used in GC.

d) Differentiate between single-beam and double beam spectrophotometer.

e) Justify: Separate lamps are required for determination of each element in AAS.
f) - Write the advantages of Atomic emission spectroscopy over Flame photometry.
g) Mention the factors affecting DSC.

h) What are the information we get from SEM?

1) How does maxima and minima occur in DTA?

7) What is the disadvantage of using mercury lamp as a source in Raman
spectroscopy.

k) Explain the conditions for a molecule to be Microwave active.

I} Distinguish between Elastic scattering and In-elastic scattering.

PART -B
Answer any Five questions selecting at least one question from each unit
(5x10= 50 Marks)
UNIT -1

2) a) Explain batch extraction of mixtures with Active Solvents in detail.
b) The distribution coefficient of an alkaloid between chloroform and water is 20,
the alkaloid being more soluble in chloroform. Compare the weights of the
alkaloid remaining in aqueous solution after 100mi containing 1.0g has been
shaken 1) with 100mi chloroform ii) with two successive quantities of 50ml of
chloroform each. (5+5)

3) a) Write in brief on principle, methodology and application of TLC
b) Describe preparative TLC in detail. (5+5)



UNIT - 11

4) a) Draw the schematic diagram for a turbidimeter and explain its various parts,
b) Differentiate between nephelometry and turbidimetry. (5+5)

5) a) Describe the interferences which could be present in flame photometry
b) Explain the procedure used for the preparation of sample used for ICP-
technique. (5+5)

UNIT - 111

6) a) Describe the operating principle and instrumentation of TEM.
b) Describe the types of electron beam interactions which occur in microscopic

techniques? (6+4)

7} a) Explain the effect of following factors on TGA curve:
1) Heating rate  ii) Furnace environment iii) sample characteristics
b) Write a note on different types of thermobalances used in thermogravimetry.
_ (6+4)
UNIT -1V

8) a) Write a note on the normal modes of molecular vibrations
b) CO shows intense bond at 2142 cm! and a weak bond at 4260 cm™!, Calculate
the fundamental frequencies, force constant and anharmonicity constant X, for
CO molecule. (5+5)

9} a) Explain the vibrational motion of a diatomic molecule considering it as a
simple harmonic oscillator and derive an expression for fundamental frequency.
b} Calculate the wave number of a stretching vibration of a carbon-carbon double
bond, force constant, f= 10 X 103 gs'2 (5+5)
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