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1. Answer any EIVE sub dlvhlo ._’-IART -A
a) Draw the structure and write Iug_jAc‘f the fo:l;v:::rll(qz A (5%2=10)
name 0 n” =Lafls)a
b) How does an electrophile atta \ _
¢) Whatls wilkinson's catalyst? Hoﬁ-:etal carbyne?
it prepared?

d) What is water gas shift react{on?wh ¢ s Its importance?
at Is

e) Whatare the functions of hael’no%
in?
What are the roles of Co )
) e e and Cy Meta| jons In biological system?
I
IS o COmpfementaW and non-complementary reactions.

h) Explain trans effect taking SUltable gy ample
ample.

PART - B
Answer any FIVE of the f°"°Wing choosing at least one full
question from each unit:

(5x12=60)

UNIT -1

What are Schrock carbene complexes? Give examples. Explain the

2.a)
(4)

bonding in them.
b) What is 18-electron rule? Discuss its exceptions. (4)

Explain the structure and bonding in cyclopentadiene based coordination

(4)

<)

complexes.

Describe the structure and bonding In Li and Be alkyls.
Explain the bonding in metal alkene complexes.

Write a brief account of structure and bonding in transition metal
_ligands with special reference to arenes and

3.3)
b)
c)

complexes with =

cyclooctadiene.
UNIT - II

4.a) Discuss the mechanism involved in Monsanto acetic acid prt
b) What are Ziegler-Natta catalyst systems? How do they

stereoregular polymerization of alkenes? Explain.

c) Explain the mechanism of Oxo process of hydroform
Rhodium catalyst?
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5.2) Describe the mechar! of o!e" N isg 9Psch reaction. )
'’

b) Explain the mechanism Metisation. e

c) Discuss the steps involved I" wackar', .
UNrr- : !
6.a) What role is played by globin in haﬂlﬂog!obm? How do myoglobin and
haemoglobin differ from each Other Structurally and functionally
What is sodium pump? HOW does It regulate ionic concentratio (4)
(4)

PH 541.3

5 (4)

ns in the

b)
cell ? )
How are dinitrogen complexes Usefyj ;o v o fixation of nitrogen:
cal functions of
(4)

c)
7.a) What are cytochromes? DISCUSS the g\ tyre and biologi
(4)

cytochrome C.
Describe briefly the structure and bjp|ggjcal role of ferritin.
of active

What are ionophores? Explain the clagsification and mechanism @

b)

c)
(4)

(4)
(4)

transport of metal ions.
UNIT - 1V |
s for the base hydrolysis.

Distinguish between SN?and SN'CB mechanism

8.a)
Discuss the outer sphere mechanism of electron transfer reactions.

b)
Explain pi-bonding theory of trans effect.

Explain the mechanism of substitution reactions in square planar @

9.a)

complexes.
Describe the mechanism of acid hydrolysis when the inert ligand is a pi- @

b)

donor.

Explain the types of intermediates formed during SN' and SN°* reactions )
. i “:. (4
b

of octahedral complexes.

EEER S 2 T2
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ELECTROANALYTICA Smber- oco:igEMICAL AND
1
THERMO-ANALVTIRADT CHNIQUES

.70
Time: 3 Hours . e :
1. Answer any FIVE sub divlshn: T alloW'"Q’ : th
a) Define electrode potential, Why ¢ fiene da referencé e ctrode for
0 we neé
measurement of electrode
POtenuaI? .. what are their

b) Classify the membrane electrodeg With s yitable example

basic properties?
Give reason®

e
Jfarography? Hower

c) A supporting electrolyte is essentia| i, vanammem’

d) What are the different kinds of currenys observed 1" P
they produced?

e) Differentiate between controlled current and controlled

electrolysis.

potential

f) What are the characteristics of « and g rays? .
ial thermal analysis-

g) Give two methods of temperature control in differentia e
h) How are the thermogravimetric techniques classified? What is the basis

the classification? o At (VS
M- 1
L ALORE-575 0
PART-B
Answer any FIVE of the following choosing at least one (5x12=60)
full question from each unit:
¢ UNIT-I
(3

2.a) Discuss the thermodynamics of cell potential.
b) Explain the composition and working of
i) Glass electrode

i) Hydrogen electrode
How are the potentiometric titrations different from dlraet“

potentiometry?

3.a) Explain the following.
1) Conductometric titration of @ mixture of strong a_nd

acids with a strong base.

i) Gas sensing probes are different from other m

electrodes.
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¢ meta
pescribe the classification © Ve Ndicator electrodes. What are

b)
in the
the precautions to be take" 58 Of reference electrodes? (6)
UNIT < 1y
4.a) Explain the following.
iy  Interferences in polaroQraphi. . ies and the methods to
minimize them.
i)  Amperometric titrations. (8)
b) Describe the applications of POlarograppic estimations: (4)
5.a) Write short notes on =
i)  Principle and applications of stripping analysis.
iy  Cyclic voltammetry: (8)
b) Derive on expression for Half-Wave potential. HOW do you determine
it from the polarogram? _ (4)
UNIT - 111
6.a) Discuss the effect of counter potential and overvoltage on
' (4)

electrogravimetric estimations.
b) Describe - i) Activation analysis:
i) Radiometric titrations (8)

7.a) Explain the theory and applications of coulometric titration. (6)
b) Write short notes on -

i) Decomposition potential and its sigﬂ_ﬂcance.
.ALOTS[US COLLE (6)
Gg

i)  Chronopotentiometry P
MANGAy ":'Eary
UNIT - IV 375 40y
8.a) Explain the principles and methods of thermogravimetric analysis.
titrations.

b) Describe the theory and applications of thermometric

9.a) Discuss the principle and applications of differential thermal ana

b) Write notes on - i) Dilatometry
ii) Differential scanning calorimetry

ok kR kK KKK KK
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PS 543.3
c) Discuss the application of NMR Spectroscopy in the study of fluxional b
behavior of molecules,
UNIT - 11
4.a) 1) Which has higher A, between 1,3-bytadiene and
1,3,5-hexatriene?
il) The m - n* transitions are stronger than that of 7~ n* transition.
Why? |
b) Compound with a rnoigcular f.ori-nula CsH1002 Shows the following
spectral data.
NMR: & = 1.96 (3H,5) & = 5 (2H.5) & =7.22 (5H,5)
IR: 1745 cm™, 1225 cm*, 749 cm ™", 697 cm™?,
Mass : 2 = 150,135,91,65 (4)
c) What ls meant by proton decoupled 1 spectra? Explain with two /5
examples.
5.a) Discuss the application of UV-ViS Spectroscopy on the simultaneous
determination Cr(Chromium) 3”4 Mn(Manganese) in a sample. 4
b) The mass spectrum of n-butylphenyl ketone (CsHsCOCH,CH:CH3)
shows peaks at m/z; 148, 105, 77. Interpret the spectrum and
identify the fragmented products. S
c) Predict the fragmentation modes of pent-2-ene. (3)
4)

d) Explain the factors affecting chemical shift in **C NMR.
UNIT - 111

Predict the major characteristic IR absorption bands that would be

6.a)
given by each of the following. Sy
i) 0 s "f.*.'.-
g-—-cH, 7 i ;h" |"-L£L‘t

o --_Ji(‘)“' e
‘d .OJ

CH,—CHZ—-".l-—CHz-CHz—'NH:-
b) How are cis and trans-isomers distinguished using IR spectr
Explain with suitable examples.
c) Account on the principle and applications of FIR spectro
NIR spectroscopy.
7.a) Assuming the force constants are same, which will sho
frequency. i
)  C-O stretch or C-Cl stretch.

iy C-H stretch or C-C stretct
b) Explain the factors affecting bal
spectroscopy.
c) With examples, explain the appl
study of alkanes, alkenes and al

1))

xxnxpent R
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St Aloysius College (Autonomous)
Mangaluru

Semester III - p.G. Examination - M.Sc. Analytical Chemistry

November - 2018
ORGANOMETALLIC, BIOINORGANIC
AND COORDINATION CHEMISTRY

Time: 3 Hours Max. Marks: 70
Wy PART - A
. €r any FIVE sub divisions of the following: (5x2=10)
a) What is 18-electron rule? Give an example.

D)

c)
d)

2.a)
b)
c)

3.a)
b)

Give a method for the Preparation of transition metal complexes with
carbenes.

What is the role of iodide in Monsanto acetic acid process?
Write the products in the following.

i) 0
7 PdCl
——  » 5 STALOYSIUS COLLEGE
CO;H CuCly, H,0 PG Lisrary

MANGAILORE-575 903

CH, CuCl, PdCl,
i) CHy= CH CH,—C—CHO H,0, DMF, 0,
Hs
What are the roles of Zinc and Manganese in biological system?
What are ferritins? Mention their importance in biological system.
Give an account each for the substitution reaction of square planar and

? -

octahedral complexes.
Differentiate between complimentary and non-complimentary electron
transfer reactions.

PART - B
Answer any FIVE of the following choosing at least one  (5x12=60)
full question from each unit:

UNIT - I

Illustrate the exceptions of 18-electron rule.

What are Fischer and Shrock carbenes? Give an account of

synthesis and reactivity.

Explain structure and bonding in Mg and Al alkyls. ;
Discuss synthesis, structure and bopdlng in * transition metal
complexes of following n-ligands, with suitable examples. '
i) Alkenes
ii) Arenes
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UNIT = II ey
n i e
4.a) What Is Wilkinson’s catalyst? Illustrate its applicatio o
hydrogenation of olefins. a
b) Explain the mechanism of Oxo process. -
c) Write a note on Fischer-Tropsch reaction.

(4)

5.a) Explain the mechanism of Wacker's reaction. |
b) What is Monsanto acetic acld process? Write the catalytic cycle

involved in the process. b
c) Explain the mechanism of polymerization of propene using Ziegler-
Natta catalyst, The catalyst generally gives stereo regular polymer- @
Why?
UNIT - III
6.a) Explain the roles of calcium and magnesium in biological system, (a)
b) Discuss the structure and functions of haemoglobin. (@)
¢) What is an lonophore? Explain the mechanism of active transport of
/¥ cations through ionophores, (4)
7.a) Explain the mechanism of biological nitrogen fixation, (4)
b) Write 3 note on iron-sulphur Proteins, (4
c) Write a note on hemerythrin. )
(4)
o~ UNIT - 1v
a Different:ate betwee i i
=T N association and dissociation Mechanisms
€ntion the factors that favoyrs these Mechanismg
b) Explain the significance of trans effect in sub . §
Square planar Complexes, i R 4
¢) Discuss the inner g .
Phere mechanism of electron i
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Semester I1I- P.G. Examination - M.Sc.

S

St Aloysius College (Autonomous)

Mangaluru
- Analytical Chemistry

November - 2018

ELECTROANALYTICAL, RADIOCHEMICAL AND THERMO-

Time:

b)
c)

d)

e)

9)
h)

b)

b)

AHAll.YTchL EﬁHF.:IIEGUES
. i' ;' ;t;l"l‘m‘\ i Max., Marks: 70
3 Hours MANGAIOKI.57 001
PART - A 1"
Answer any EIVE sub-divisions of the following: (5x2=10)

Justify that glass electrode requires frequent standardization.
How does a salt bridge eliminate liquid junction potential?

What is the concentration of cadmium in a solution if the diffusion
coefficient 'D'=0.72x10"cm?sec”, ‘m’ the mass of mercury flowing per
second in milligrams is 2, 't the drop time in seconds is 4.4 and the
average diffusion current, iy = 10p4 ?

Distinguish between DTA and DSC.

What is *decomposition potential’ and what is its significance?
Give two reasons for using a supporting electrolyte in Voltammetry.
Explain how an acid-base titration can be done using Coulometry?

What are thermometric titrations? What is the principle underlying the
titrations?

PART - B

Answer any FIVE of the following choosing at least one full question
from each unit: (5x12=60)
UNIT -1

What are the advantages of secondary reference electrode over

primary? Describe the construction and working of calomel electrode.

Mention its limitation. (6)

Give reasons for the following:

i) Electrode potential of copper is positive, while that of zinc is
negative.

ii) Glass electrode cannot be used accurately for measurement of
pH<2 or pH>10.

iii) Justify: Gas sensing electrodes are a special type of selective |
electrodes. R

Sketch and explain the conductometric titration curves for the
following titrations: v
i) Mixture of strong and weak acids with a strong base. ,
ii) Precipitation reaction.
Give reasons for the following:
i) In conductometric titration strength of the burette solution
be at least 10 times higher than the solution to be tit; :
i) Direct current cannot be used in the conductivity measure
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ation carried
potentiometric titrations? Explain the complexometric titr

out by potentiometric method with a suitable example. k' ]
UNIT - II |
4.a) Justify that Cyclic Voltammetry is a potentiodynamic e'e“mC“;Tl'cz '
measurement technique. With relevant plot explain the princip (4)
involved in cyclic Voltammetry measurements. ]
titative and qualitative
b) Draw and explain a polarogram. How are quan (@)
Information obtained from It,
c) Derive an expression for half-wave potential. List any two application
of polarography In inorganic analysis. (4)
5.3) Mention any two advantages of using a dropping mercury electrode?
With a suitable example explain how amperometric titrations are
carried out, @)
b) Write short notes on
) Bioamperometry ii) Overvoltage and factors affecting. (4)
€) Discuss the factors influencing the diffusion current. (4)
UNIT - III
6.2) How does the constant current electrolysis differ from that of a
controlled potential electrolysis in coulometry? (3)
b) Discuss the Radiometric titration. Give its applications, (5)
€) Write short notes on chronopotentiometry. (4)
7.3) What is activation analysis? List any 4 of its applications, (4)
b) What is isotopic dilution method? How is it different from neutron
activation analysis? (5)
€) Write a note on the characteristics of alpha, beta and gamma rays. (3)
UNIT - IV
8.a) Explain the instrumentation and working of Thermo gravimetric
analysis,
b) What are the criteria for a good the
decomposition
loose sample,

€) Discuss the applications of DscC.

9.3) Explain the Instrumentatlon
analysis apparatus,

b) Give reason: Physical chan
’ 9€s can be studieq p DTA but net
Write short note on Dilatometry, Y DTA but not

ltlta***
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St Aloysius College (Autonomous)

Mangaluru
Semester III - P.G. Examination - M.Sc. Analytical Chemistry

November - 2018

MOLECULAR SPECTROSCOPY
Time: 3 hrs, o Max Marks: 70
il PART - A
W w513 003
1 Answeér any SEVEN sub divisions of the following. (7x2=14)

a) Differentiate between spin lattice and spin-spin interaction.
b) Define coupling constant.

¢) Calculate the chemical shift of benzene when proton chemical shift of
TMS and benzene is 505 Hz at magnetic field of 1.5 T.

d) Explain solvent effects on absorption band in UV spectroscopy.
e) How mass spectrometry helps in knowing isotopic abundances?

f) For some organic compounds, either the M* ion peak is absent or
weak. Explain.
g) What are overtones and hot bands?

h) How could you determine by IR spectroscopy that following reaction
had occurred?

O=C—H NH,-NH, CH;
CH; CH,
i) Assign the C=C stretching wave numbers given to the compounds
shown below.

1651 cm™, 1690 cm™®, 1750 cm™, 1657 cm™ :

[ =cH: l>=CHz {H="CHz D=CH2

PART B
Answer any FOUR of the following choosing at least one full (4x14=56)
question from each unit.

UNIT I

2.a) Explain the working of FT-NMR spectrometer and list its advanﬁg#
b) Discuss the nature of reference (TMS) compounds used in NMR.
c) Explain factors affecting chemical shift in NMR spectroscopy.
d) Briefly discuss the following coupling patterns "1

i)AX ii)AX;  Ilii)AXs and iv) draw Pascal triangle
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3.a) Predict and explain the splitting pattern and position of pga s (6)

following compounds

D= dibromoethane 1,2 - dibromoethane

b) Write a note on (6)
|JNMR shift reagent ii) Double resonance technigque
c) Discuss Karplus relationships in NMR spectroscopy. (2)
UNIT- II
4.a) Predict 'H decuupiled and off resonance decoupled 13c NMR spectra of  (3)

1,2,2 - trichloropropane.
b) Using Woodward Fischer rules, calculate Amax
compounds:

0 " O

for the following (6)
0

c.i) Describe with an example, the simultaneous determination of metal (5)
ions by spectrophotometric method.
i) Explain spectrophotometric titration of metal ions.
5.a) Discuss the factors influencing fragmentation in mass spectrometry (3)
b) Write briefly about the following: (4) F
i) Meta stable ions i) McLafferty rearrangement )
c) Write notes on (3)
i) mitrogen rule ii)retro Diels-Alder fragmentation
d) Describe the working of mass spectrometer. (4)
UNIT- III

6.a) Predict the major characteristics IR absorption bands that would be (6)
given by each of the following compounds

i) ﬁ)

: ,C—0—CH;—CH;,
o)

—NH,
&Y

(0]
: I
iil) CH-CHz C—CHz—CHrNHz

b) Discuss any two factors influencing vibrationa

¢) Describe the application of IR spectros
alkenes and alkynes aromatic hydrocarbo
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7.a) What is meant by fingerprint region? Discuss its importance in the (3)
interpretation of IR spectra with example. |

l?) Discuss the application of IR spectroscopy in the identification and (6)
study of amines, amides, Ketones and aldehydes with suitable example.

¢) Write note on NIR and FIR spectroscopy =)

FErzesenn
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N CHEM
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PART - a .I W 1 --’-ECE Max. Marks: 70
, Answer any EIVE sub dlvlslonsﬁf*‘{a@faﬁ‘ 9o
) mention the industrial impo owing: 01, (5x2=10)

rtance of Oxo-process,
Ferrocene Is more aromatic than benzene Ju

: stify th
2 what is Wilkinson's catalyst? fy the answer.,

How s it prepared?
9 what is water gas shift reaction? What is its importance?

) what are the functions of myoaglobin?
0 what are the roles of copper ang Mmagnesium in biological system?

g) How does the crystal field activation energy affect the liability of a complex?
n) What are noncomplimentary two electron transfer reactions? Give
examples.

PART - B
Answer any EIVE of the following choosing at least one  (5x12=60)
full question from each unit:
| UNIT - I
2a) The coordinated cyclobutadiene is aromatic in nature. Justify by

explaining its bonding.

b) What is 18-electron rule? Discuss its exceptions.

¢) Discuss the bonding in dibenzene chromium arene.

3a) What are Fischer’s carbene complexes? Give examples and e

their characteristic features.
b) Explain the structure and bonding of ferrocene. L
t) Explain the bonding in metal-alkene complexes. Justify the

bonded to metal is susceptible for nucleophilic effect.
UNIT - II
42) Tllustrate the following with examples.
i) Oxidative addition reaction

il) Reductive elimination F
b) Explain the mechanism of the 0X0 Process

e the @
olefin using rhodium catalyst. What are
catalyst over cobalt catalyst?
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aerial oxidation of propene in tha

c) Explain the mechanism for the
ilLHCL.
presence of PdCl; and CuClz In d
5.a) What Is alkene isomerisation reactlon? How is It brought about by n
metal hydride species?

b) Write the catalytic cycl )
Monsanto process. Why [RhI;(CO)2J and CHsl are

(a)

e for the manufacture of acetic acid by
he most suitable

species for this reaction? (4)
c) What is Zeigler Natta catalyst? Explain the mechanism of Zeigler
Natta catalysis. (4)
UNIT - III
6.a) Explain the function of Na*-K* pump. (4)
b) Explain the mechanism of biological nitrogen fixation. (a)
) What is co-operative effect in haemoglobin? How is it explained? (4)
7.a) Explain the structural features of hemerythrin. (4)
b) What is an ionophore? Explain the mechanism of active transport of
cations through ionophores? (@)
c) Write a note on iron-sulphur proteins. (4)
UNIT - IV
8.a) Explain SN; (CB) mechanism of base hydrolysis. (4)
b) Explain the mechanism of acid hydrolysis when the inert ligand is a Pi
donor. (4)
c) Discuss the inner sphere mechanism of electron-transfer reaction
with suitable examples. (4)

9.a) Explain the mechanism of substitution reactions in square planar
complexes.
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3 Hours Max. Marks: 70
answer any FIVE sub divisions of the followina:

ng (5x2=10)
pefine specific conductance and €quivalent conductance.
what Is liquid junction potential? How can it be minimized?
It is desirable to remove oxygen from the test solution prior to
po;;rographic analysis. Justify,

stripping methods are more sensitive over other voltammetric procedures.

Give reason.

, what are radioactive tracers? Mention one of their advantages.

what is radio immune assay?
pifferentiate between isothermal and dynamic thermogravimetric analysis.

) Drzw the thermogram for CuS04.5H20 decomposition. Give reactions.

PART - B

answer any FIVE of the following choosing at least one  (5x12=60)

full guestion from each unit:
UMIT-1I

What are conductometric titrations? Discuss the applications of

conductometric titrations of i) strong acid with weak base
i) weak acid with weak base

Discuss the mechanism of operation of gas sensing probes.

Explain briefly - 3
i) acid errors of glass electrodes .
ii) hygroscopy of glass membranes

Give the principle involved in the functioning of the ion selet
electrode. - |

Explain the principle of potentiometric titrations and method

detecting end points. .
Write the differences between Indicator electrode of first

second kind with one example each.
UNIT - II

Discuss the principle of cyclic voltammetry with an €

Explain the principle of stripping analysis. .
What is over voltage? Explain the various llm"l-
transport from electrolyte to electrode.
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St Aloysius College (Autonomous)
Mangalury

Analyti

3 November- 2017 i i
OLECULAR SPECTROSCOPY

3 Hours

PART - A Max. Marks: 70

Answer any SEVEN sub division
pefine the term chemical shift s of the following:

calculate the chemical shift fo
down field from TMS on a spe

(7x2=14)
and coupling constant with examples,

I @ proton which has a resonance at 140 Hz
ctrometer that operates at 60 MHz,

Why Is, It more difficult to record ¢ NMp spectra than 'H NMR spectra?
Gtate Beer-Lambert's |aw.

'Why trans-stilbene shows higher 2 max compared to cis-stilbene?

Why Parention or molecular ion peak is not seen in mass spectrum of
tertiary - butanol?

How do you predict a compound as aromatic based on its IR spectrum?
Explain with example,

List the factors influencing vibrational stretching frequencies of carbonyl
compounds.

What Is the frequency range of fingerprint region? Mention its significance.

PART - B
Answer any FOUR of the following choosing at least one  (4x14=56)

full question from each unit:
UNIT-1I

Predict and explain the splitting pattern and position of peaks for the

following.
i) 1, 1 - dibromoethane and i) 1, 2 - dibromoethane

Discuss the chemical shift assignment and solving of the ABC p

of NMR spectrum.
Explain the appilcatioo of NMR in medical diagnostics.

An organic compound with molecular formula CgHgOz exhibit

following spectral data: o
IR (cm™): 1710, 3540; Mass: m/z 136 (M+), 91, 65

'HNMR (8, ppm): 7.2 (5H, s), 3.5 (2H,s), 10.2 (1H, bs).
Deduce the structure of the compound A.

functioning. y
Describe the application of double r&conance-'MI?!l,

of complex spectra Into simple spectra.
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¢) Explain how hybridization and H-bonding affect the chemical shift |,

NMR spectra. (4)
d) Write short notes on:
1) NMR shift Reagents and
UNIT - 11 !
In mass spect
4.a) What are molecular lon peak and base peak In s rLTm s
how these are recognized in mass spectrum, Explain with example, &)
b) Explain the varlous fragmentation patterns Gl e ubh (5)
¢) Predict the Amax for the following compounds using Woodward anq

II) Karplus curves (a)

-

Fischer rule:
i) and i)
o]
CH,
(4)
CH,

d) What is meant by proton decoupled °C spectra? Explain ‘?"th an

example. T (4)

5.a) ' ’ m _ Br? '

Deduce the expression m/e=H’r’/2v or — === and explain the

terms. @3)
b) Briefly discuss the criteria required for the spectrophotometric

determination of Fe(Il). (3)
c) What is McLafferty arrangement? Explain with example. )
d) Briefly describe the application of UV-Vis spectroscopy. 4)

UNIT - III J
6.a) The force constant 'k’ for HF is 9.7x10° dyne cm™. Calculate the
frequency of vibration of H-F bond.
(Given atomic mass H=1.008 and F=19) (3)
b) Explain NIR (Near) spectroscopy and FIR (Far IR) in the
characterization of organic compounds.
c) How will you differentiate the following c
spectroscopy? ' < _'

) CH,
and

il) CeHsCH,NH, and
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d) assuming the force constants are same, which will accurate a higher
frequency.
j) C-O stretch or C-Cl stretch
ii) C-0 stretch or C-C stretch? Explain, ®
72) with the help of suitable examples, explain the application of IR
|  spectrdscopy in differentiating the intra and intermolecular hydrogen
| bondlné. (3)
p) Discuss the affect of the following on band-position and intensity in
IR spectroscopy.
1) Vibrational coupling
2) Field effect @)
¢) How can you distinguish between n-hexane, 1-hexene, 1-hexyne
using IR spectroscopy. 4
d) Write short notes on: i) Fermi resonance and i) solvent effect on
(4)

vibrational frequencies.

kXX EXXEKEXK
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Fmester III - P.G. Examination - M.Sc. Analytical Chemistry
November- 2017

MOLECULAR SPECTROSCOPY :
i SHOUT Max. Marks: 70
PART - A
;. Answer any SEVEN sub divisions of the following: (7x2=14)
2) pefine the term chemical shift and coupling constant with examples.

calculate the chemical shift for a proton which has a resonance at 140 Hz
down field from TMS on a spectrometer that operates at 60 MHz.

¢) Why is it more difficult to record **C NMR spectra than 'H NMR spectra?
d) State Beer-Lambert's law.

b)

e) _Wh" rr:ans-stilbene shows higher 1 max compared to cis-stilbene?
[ Why Parention or molecular ion peak is not seen in mass spectrum of

tertiary - butanol? .

How do you predict a compound as aromatic based on its IR spectrum?

Explain with example. 5
h) List the factors influencing vibrational stretching frequencies of carbony! {

compounds.
i) Whatis the frequency range of fingerprint region? Mention its significance.

PART - B .
Answer any FOUR of the following choosing at least one (4x14=56) ". .
full question from each unit:

UNIT-1I

1 2.2) Predict and explain the splitting pattern and position of peaks for the

following.
| 1)1, 1 - dibromoethane and ii) 1, 2 - dibromoethane

'b) Discuss the chemical shift assignment and solving of the ABC pattern
.| of NMR spectrum.

c¢) Explain the applicat[c;—n of NMR in medical diagnostics.
4 d) An organic compound with molecular formula CgHgOz ex!

following spectral data:

IR (cm™): 1710, 3540; Mass: m/z 136 (M+), 9
'HNMR (8, ppm): 7.2 (5H, s), 3.5 (2H,s), 10.2 (1H, bs).
Deduce the structure of the compound A.

i

3.a) Sketch a neat schematics of NMR s;:let:lzm|"c'iealal!|'?-‘K

functioning.
b) Descrlll::e the application of double resonance technl

) of currlplex spectra into simple spectra. '

| |
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c) Explain how hybridization and H-bonding affect the chemical shift jn
NMR spectra. | (a)
d) Write short notes on: ,I
1) NMR shift Reagents and i) Karplus curves | )

UNIT - IT *
peak and base peak In mass spectrum and

4.a) What a lecular lon
) R aln with example.  (3)

how these are recognized In mass spectrum. Expl
b) Explain the various fragmentation patterns of 2 Pe"ta"""e'd ; (3)
c) Predict the Amax for the following compounds using Woodward and

Fischer rule: -

)) and i)
0
s ah
CH, |

d) What is meant by proton decoupled °C spectra? Explain with an

example. (4)
5.2) ' : m _ B%r? d lain th
) Deduce the expression m/e=H’r’/2v or — == and explain the
terms. (3)
b) Briefly discuss the criteria required for the spectrophotometric
determination of Fe(II). (3)
¢) What is McLafferty arrangement? Explain with example. (4)
d) Briefly describe the application of UV-Vis spectroscopy. (4)

UNIT - III i
6.2) The force constant *k’ for HF is 9.7x10° dyne cm™, C
frequency of vibration of H-F bond.

(Given atomic mass H=1,008 and F=19) :

b) Explain NIR (Near) spectroscopy and FIR
characterization of organic compounds.

c) How will you differentiate the following compou

spectroscopy? ‘

i) CH,
and

il) CeHsCHzNH; and
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Assuming the force constants are same, which will accurate a higher
frequency.

i) C-O stretch or C-Cl stretch

ii) C-O stretch or C-C stretch? Explain.

with the help of suitable examples, explain the application of IR
spectrcliscopy in differentiating the intra and intermolecular hydrogen
bondln:g.

Discuss the affect of the following on band-position and intensity in
IR spectroscopy.

1) Vibrational coupling

2) Field effect

How can you distinguish between n-hexane, 1-hexene, 1-hexyne
'using IR spectroscopy.

Write short notes on: i) Fermi resonance and i) solvent effect on

vibrational frequencies.

¥k kR kR Kk k
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