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CREDIT- BASED THIRD SEMESTER M.8c¢c. DEGREE EXAMINATION, NOVEMBER 2019
M.Sc. CHEMISTRY .
INORGANIC CHEMISTRY THEORY -ITI
Time: 3 Hrs Max. Marks: 70

PART - A
I Answer any TEN of the following _ (2x10=20)

a) Give symmeitry operation for H;0 molecule.

b) Explain Sn symmetry operation with an example .

¢) List the symmetry elements and identify point group of CHCla,

d) Using MOT, mention the atomic orbitals of the metal ion in octahedral complexes during
the formation of ¢ bonding.

e} Which important property of metal complexes does the valence bond theory fail to cxplam
and why?

f) Caleculate CFSE of Co(Il) complex in terms of 1q and P in an octahedral field.

g) What is the ground term for d 1011

h) Name the calibrant used in Gouy’s method and why is it preferred?

1) What is nephelauxetic effect? Place the following ligands in order of increasing
nephelauxetic effect: HyO, I, en, F, CN", NHa.

j) Differentiate a labile complex from an ‘nert complex.

k) Justify: The transfer of electron from [Cr(H,0)]™ to [Co(NHz)]*" in aqueous medium is
slower than the transfer from [Cr(H,0)]* to [Co(NHz)sOHJ*".

1) What is trans effect? Give an example.

PART B
Answer any Five questions, selecting at least one question from each unit (10=5=30)
UNIT I

2) a) Write anote on 5 symmetry elements and 5 symmetry operations.
b) Using the following Character table, calculate IR active and Raman active modes of
vibrations for trans planar HyOs.

Can | E | Cop | 05y | 1 | Linear fonction rotation | Quadratic functions
A, 111 111 R, xz, yz, z- Xy .
B i1 -14{1[-1 Ry, Ry XZ, YZ_

1A 1] 1 ] -11]-1 . Z -
Byj1(-1]-1]1 LY -

(5+5)



3} a) Using following Character table, find out IR & Raman active vibrations in NH; molecule

Csv { E | 2C3 | 30y | Leniar Function | Quadratic Tunctions

Al |11 H z X‘!, yl, 2
Az Ri .
E [2]1 |0 xyn@®LRy) | 9, xy) (x2,y2)

P

—
]

et

a) Identify the symmetry elements for pyridine and propyne and find out their order. (5+5)
UNIT -1

4y a) Eﬁplain with 1-;hc help of the MOT, why CI” act as a weak ligand where as CO act as a
strong ligand in transition metal complexes?
b) Explain crystal field theory and how does it differ from valence bond theory?

[Co(NHz)e]*" is diamagnetic but [CoFs]™ is paramagnetic though both are octahedral.
Justify it with CFT. (5+5)

5) a} Distinpuish between high-spin and low-spin complexes. Explain the thermodynamic
effect of crystal field splitting on lattice energies of divalent metal ions of 3d-series.
b) Construct the MO energy level diagram for the complex [Co(NHa)e]" and explain its
salient features. {5+5)

UNIT ~ILLI

6) a) Anoctahedral Ni(If) complex shows spin-allowed bands at 10150, 16500 and 27000 cm’?
Interpret the spectrum and calculate the nephelauxetic ratio. Given: B for Ni*' free jon=

1040 cm™
b) How are charge transfer bands different from d-d bands? Discuss their origin, types ard
" Characteristics. . (5+5)

7) a) Setup an Orgel diagram for a complex in which the metal ion has a d” configuration. i
What are the other electronic configurations which this dlagram can represent? Explain
the salient features of the diagram.
b) How are Tanabe- Sugano diagrams different from Orgel diagrams? Draw the diagram for
a d” system and explain. (5+5)

UNIT -1V

8) a) Discuss Sy1CB mechanism of coordination compounds with a suitable example.
b) Explain non-complementary redox reactions with suitable examples, (5+5)

9) &) Explain in what way the acid hydrolysis of Cis[Co(en),CI{OH)]" complex differs from
that of trans [Co(en),CINO,]"
b) Explain switable examples of one electron transfer reaction. {5+5)
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CREDIT- BASED THIRD SEMESTER M.Sc. DEGREE EXAI»MATION NOVEMBER 2014
- M.Sc. CHEMISTRY
TECHNIQUES & APPLICATIONS OF SPECTROSCOPY

Time: 3 Hrg - : Max. Marks: 70

PART A

1 Answer any TEN of the following: ' (2x10=20)
a) Aniline absorbs at 280 nm (Epgx 8600) but in acidic solution it shifts to 203
{(Epex 7500). Give reason.

_ b) Explain chromophore and aumxochrome with suitable examples

¢) In UV spectroscopy, methyl chloride shows Amex 8t 169 nm whereas methyl icdide
shows Apax at 258 nm. Justify.

d) Sketch and explain the SIPNMR spectra of HsP3O01q.

e) Write the Karplus relationship between Karplus curve and variation in coupling

e constant.

f) Identify the number of *’C- NMR resonance in 1,3- dichlorobefizene and 1- bromo-4-
chlorobenzene.

g) Vibrational frequency of C=0 (Carbonyi group) in benzaldehyde is seen at 1700 cm’*
and salicylaldehyde at 1660 cm” WhyV

h) In the mass spectrum of n-butane some prominent peaks at m/z values 43 & 15. What
are the most probable species responsiblie for these peaks.

1) The mass spectrum of ethyl bromide exhibits two peaks at m/z = 108 a.nd 110. why?

i) What are the factors that contribute to electric field gradient?

k) Why Mossbauer spectrum for solid samples is recorded at low temperature? Explain.

) Which nuclei possess nuclear quadrapole and why? C

I
PAlJiT B
Answer aﬁy Five questions éeleciing at least Lf;one question from each unit. (10%5=50)

\Q | | UN"}T -k

2) How are Woodward-Fischer rules useful in distinguishing the following compounds; (10)

a) Qi,;] b) H3Cﬁ/©

CH;

CHs
G) ' d) Q/ &)
O
HaC

3) a) What is the basic principle of UV spectroscopy and does the substitations and the
solvent plays major role in calenlating Ane 1n UV spectroscopy?
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b) Justify that in UV spectrometer quartz cuvettes are used and not glass cuvettes. (743},
UNIT -1I

4} a) What is Chefnical shift and discuss the various factors affecting the chemical shift.
b) Discuss the 'H NMR splitting pattern in propyl chloride. ' (6+4)

5) ay The proton dccoupled and off-resonance CBNMR spectra provide the following -
data for 3 isomeric alcohels with formula C4H;O.

Ar 831 (quartet), 69.5 (singlet)

B: & 1! (quartet), 22 (quartet), 31 (triplet), 69.5 (dounblet}

C: 819 (quartet), 31(doublet), 69.8 {triplet)
Identify the alcohols responsible for each spectrum and assign each peak te an
appropriate carbon atom or atoms.

b) An organic compound has the molecular formula CaHgO, shows the following spectral
data:
'"H-NMR — & 1.30 (1, 3H), 4.25 (g, 2H) & 8.05 (3, 1H)
IR — 2900 (m), 1727 (s), 1180(s), 1000 (m)
BCNMR (porton decoupled) - 5-14, 60 & 161 ppm .
Identify the structure of the compound (6+4)

T UNIT ~IIX 3 ca

6) 2) Derive an expression to show that mass spectrometer would be unable to distinguish
between a M and 2M " from one another.
b) Write note on
1) McLafferty rearrangement ‘
if) Ring rule - (5¥3)

7) a) With proper justification assign the C=0 (carbonyl) stretchmg wave numbers givett to
the compounds shown below 1675, 1715 1745 & 1690 cm™

5 & oM ij

b) Explain the factors affecting fragmentation pattern. i (6+4)
UNIT -V
8) ) Discuss the principle of ESR spectroscopy. Explain zero field splitting & Kramer’s
degeneracy.
- b) Write a note on application of NQR spectroscopy. (6+4)
9) a) What are the factors on which isomer shift values depend in Mossbauer spectroscopy?
Discuss. .
b) Explain why the Mossbauer spectrum of [Fe(C\DS] shows a single absorption

while that of [Fe(CN)J(NHg)] shows a pair of resopance. (6+4)
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CREDIT BASED THIRD SEMESTER M.Sc. DEGREE EXAMINATION NOVEMBER 2019 -
M.Sc. Chemistry
Organic Chemistry Theory — III

Duration: 3 Hrs, Max. Marks: 70

_ PART - A
1. Answer any TEN of the following: (2>10=20)
a) Predict the product and write the reaction mechanism.

' O HCN, HC
/ 7
Zl‘rCi2

L2

- b) How would you make enantiomerically enriched samples of the following?

¢) Identify the product and outline the reactlon mcchamsm
CHj

0 |
/\)& 3+ NaOEt 5
! ————

pr X H O CO,Et  EtOH

d) The intensity of n — 7 * bond is less than that of T — 7 = bond. Account for it.
) Predict the product in the following:

hv

Lo

' f) When butadiene is mixed with benzopheneone it undergoes dimerization. Give
reasons.
g} What is con-rotation? Explain with an example.
h) How cycloaddition reactions are classified?
1) "What is aza-cope rearrangement? Outline its mechanism.

j) Predict the suitable products for following chemical conversions.

0

MeMgBr, THF ‘NaNH,, THF

? - —_— e 7
' Ph
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k) Identify the product and propose the reaction mechanism for the following reaction.
O

J%Cl aq. NaOH '
Ph
A

I) Write any two applications of pinacol-pinacolone rearrangement.

PARY -B

Answer any FIVE questions selecting atleast one question from each unit. (10x5=50)

UNIT -1
a} ldentify the products explain the mechanism for the following.
0
. cooc,H, KOCCH ?
CHO COOC,Hs  {CH,)LCOH

b) What is Hoffmann-Loeffler-Freytag reaction? Discuss its reaction mechanism taking

suitable example. , (5+5)
a} Discuss the mechanism and synthetic afility of Cannizaro reaction and Benzoin
condensation.
b) Write the possible reagents for the following conversion: (6 +4)
0 | N N 0
é - @ ? 6/0% ? &CHS
—_— i ———

UNIT -1

a) Discuss the Norish type I and type Il reactions with suitable examples.
b) Write a note on photo oxidation and reduction reactions. (5+5)

a) What is Paterno-Buchi reaction? Explain its mechamism.
b) Discuss the following reactions.
1) Photo Fries rearrangement 11} Di-m methane rearrangement (4+6)
UNIT - III

a) 'With the help of correlation diagram, predict whether the suprafacial cycloaddition of
butadiene to ethylene is thermal or photochemical.
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b)

b)

b)

b)

How do you analyse a sigmatropic rearrangement? Explain by taking 1, 5 -
sigmatropic shift. | ' (5+5)

With the help of correlation diagram, show that the con-rotatory interconversion of
hexatriene to cyclohexadiene is photochemical.

Discuss the mechanisms of Claisen and Cope realrangements with suitable examples.
(6 +4)

UNIT - IV

Predict the product and write suitable mechanism.

Cl
Vs 1. OM
L e
2. HCH
A
N\, .,
Identify the starting materials and propose the reaction mechanism for the following
CONVErsions. _ - 4+06)
CONH, -
MNaH Agl
A ———= e B
NH, NH,

Predict the rearranged product and explain the plauSIble reasctlon mechanism for the
following reaction. '

O 40%aq. H,S0,
- 7

5 THF, 50 °C

What is Baker Venkatraman Rearrangement? Discuss ifs reaction mechanism with
suitable example.
Discuss the synthetic applications of Beckmaun rearrangement. . (3+4+3)

Fkdk Rt kbt tbd sk
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CREDIT BASED THIRD SEMESTER M.Sc. DEGREE EXAMINATION NOVEMBER 201 9

M.Sc. Chemistry
Environmental Chemistry

Duration: 3 Hrs. : Max. Marks: 70
PART -A - )

1.  Answer any SEVEN of the foliowing: (2x7=14)

a) Name the trace constituent of the atmosphere with thelr approximate percentage by

b)
c)
d)
e)
f)
2)
h)
i)

volume.

Name the important green house gases.

What is PAN? How is it formed?

Hustrate the term ‘eutrophication’.

Explain the types of hardness of water.

Explain the role of oxidation pond in waste water treatment process.
Give the names of micronutrient elements present in soil.

Give the classification of soil pollutants.

Explain the harmful effects of fungicides as scil pollutants.

"PART-B

Answer any FOUR questions selecting atleast one question from each unit. (14x4=56)

2. @

b)
c)

3. a)

UNIT -1
Give the source and effects of the following air pollutams
1)SOpand 1) CO
What is Green house effect? Explain its efféets on atmosphere.
Discuss the characteristics of the major regions of the aimosphere. B+5+4)

Describe the various mechanisms involved in the formation and depletion of ozone in

the atmosphere. What are the consequences of ozone hole formation.
Describe the effects of noise pollution and how it can be controlled? .
Write a note on environmental segments, E+5+4)

UNIT -1I
Discuss the harmful effects of chemical pollutants and organic wastes as major water
pollutants. How they can be prevented?
Write a note on criteria and standards of water quality.
Write a brief account of sources and chemistry of sea water. (5+5+4)

Explain fhc importance of sedimentation and chlorination in domestic water treatment.
Write a note ont waste water treatment by secondary treatment.
Explain the following terms:

1) Hard water i) Soft water iif) Water alkalinity - (3t5+4)

UNET - IIT
Explain the sources and prevention of soil pollution

Give a short account of insecticides as major soil poltutants with respect to their
harmful effects and prevention.

Describe sampling and monitoring techniques of soil pollution. - - (5+5+4)

Write a brief account of composition of seil, inorganic and organic campanents n soil.
Describe miirogen and sulphur pathways, '

Discuss briefly the strategies adopted to control environmental poiluﬂon 3+5+4)
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