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PART . o (2x5=10)
1. Answer any FIVE sub-divisions of the folloWin9’
a) Calculate the number of Zn?* anqg o TR ynit cell of ZnS. i

ns ) .
b) Among CaF & Ca0 which is more soluble in water? Ju%t.lf'{ using the concept o
lattice energy. STALUYS1US wg[,l:,l;l.
. & l AL .

¢) Why is magic acid superacid? PG ihlli:._‘j{fi 803

MANGALOR

d) Electron affinity of S is more tha
e) Give the STYX number of BsHs.
f) Why is Borazine called inorganic Benzene: Justify-

g) Interhalogens are more reactive than halogens: Justify.

h) Why XeFs cannot be stored in glass vessels? Justify with equation.

n that of 0: Justify:

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

UNIT-I
2. a) Explain lon dipole & ion induced dipole interactions. Justify the order of
stability of polyhalide ions X5 (4)
b) Using a Born-Haber cycle, calculate the lattice energy for NaBr(s), given
the following data:
Sublimation energy for Na(s)=108k1/mol
Heat of vaporization for Br,=30.91k)/mol
First ionization energy for Na(g)=496kJ/mol

bond energy for Br;(g)=192.8k)/mal
electron affinity for Br(g)=-324k)/mol

enthalpy of formation of NaBr(s)=-360kJ/mol (4)
c) Give reasons:
i) Agl;” complex is stable but AgF; is not.
ii) CHaF & CHFsreact to form CHy & CF, (4)
3. a) Justify the following:
i) lonic radii of coinage metals
ii) Zr & Hf, Y & La has same ionic radjj “
b) The internuclear distance in KCl is 3.44A", calculate the radii of K* & CI
ions. h
c) Draw the MO diagram of CO & F; S
Contd....2
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PH 581.1

UNIT- 11

autol
. a) Glve reactions to rtt:preser‘t °”'36tion reactions of lig NH;& lig SO; &
3 F

two advantage® Of thege solvents

and glve any
es? A

b) What are Lewls acids & bas Mange the following in the order of

decreasing strength

I) NH], PH:I; st]

i) NHs, Ncla N
' F | 3 + 14
¢) What are leveling and differe” 3 i) Fe™*, Ag™, Fe

tiatin
9 Solvents? Explain with examples.

. a) Arrange the following In the order of decreasing acid strength and justify

the order

HNO3, HAsO;, HPO3
H3PO4, H3PO;, H3POs
HBrO4, HBrO;, HBrO3

CHa, HF, H,0, NH; @9 '
b) Complete the following equations & identify the acids & bases

i) S0:+K;0 —_— -
i) MgO+Al0; —— - S
Ili] Ca0+P4040 —_— T s kl”-' 12 u“}

-

P

IV) AI;O;'FNB:O
nt, explain solvent system concept of acids

c) By taking ammonia as solve
and bases and explain any two acid base reactions in liquid ammonia.
UNIT- III

., a) What are silicones? Explain their preparation and applications.

b) Explain bonding in boranes using MOT.

c) Classify the following carboranes and write the formula of their
respective ionic boranes from which they are derived CsBzHs, C1Bsft,
C,BsH7.

structure of BN differ from that of graphite? Explain.

. a) How does the
ith an example

b) Explain the structures of closo and Arachnocarboranes W

for each.
c) Explain the difference between Pyroxenes an
UNIT- IV
ure and preparation of cyclic phosphazine with an

d amphiboles.

, a) Explain the struct

example.
b) Explain the Geometroes of XeFgand XeOs.

c) Name the hydrides of N & P explain the variation 0
respect to i) basic nature ii) reducing character
nature iv) bond angle.

f their properties with
jii) covalent

. a) How does Cl;0 react with NaOH and H,0? Give Equations.
b) Discuss the preparation and structure of SaNs

c) Discuss the structure and preparation of XeOF4
LR T T T L
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Time: 3 Hours 1 Max. Marks: 70

[
1. Answer any FIVE sub diVislo::T - A (5x2=10)

G folloW e orhenal
a) Give reasons: O-nitropheng| |s Mor the han prITOPRENES.
] e
b) Compare the acid strengths of ben, Tmat}d and be
i ol ac
c) What are enamines? Give a SY“thent aethod'
d) Which among cyclopropyi el cm e nzylcation is more stable?
Justify your answer, Son an

e) Write the Fischer Projection represantation of the A e
configuration for the chiral carbong -

nzene-sulphonic acid,

) CH,
(/
oHe” Ly
. Br
if) OH
cl H Brn
\LORE-575 003
CHy H
CH, .

f) Differentiate between stereospecific and stereoselective reactions.
g) Give a synthetic method for the ketal derivative of monosaccharides.

h) Write the’partial structure of chitin and glycogen highlighting the nature of
glycosidic linkage.

PART-B

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

UNIT -1

2.a) Identify aromatic/antiaromatic/nonaromatic compounds among the
following. Justify your answer.

Cyclobutadiene, [18]-Annulene, cyclooctatetraene, [10]-Annulene. (5)
b) Discuss different types of tautomerism involving migration of
hydrogen in organic compounds. (4
c) Arrange the following in the order of their acid strength. Justify your
answer,
HCO,H, CICH,COOH, CH3COOH, ClsCCO,H ®3)
3.a) With suitable examples, discuss the effect of (nature) hydridisation @
on base strength of organic compounds,
b) Explain cross conjugation and hyperconjugation with sultable )
examples.
contd...2
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c)

4.a)
b)
c)

5.a)

b)
<)

6.a)

b)
c)

the Page No.2

p 5821 ﬁengf l"'Eﬂl
P gl e on acld and base strength of
priefly €XP o unds: u"h’ e %)
o exam? cﬁ]iﬂ 5 Y two Important factors affecting
with sult2 ,,uca‘ ods of g (4)
bility © f‘ t Ueterm
the sta Y ollo owind me 0 Crosg. ning reaction mechanism,
Explaln e elling 2" od stay i pertmants (5)
|) Isotope o on Y eahe o Ity of Yiides. (3)
noté t L
write @ o meth ods fof fation of carbenes. Highlight their
Give any W (4)
ans: ons o
important re:;' S reacﬂ 1 ewf Nitrenes and arynes. (4)
ss th el ca
Discu Ll tereo em! dences are helpful In determination
Illustrate
cha niﬁm UNIT = III £

of reaction Mé |
rela
ical "®'3tonship between following pairs of

m
predict the ste"e" cne ur answer.

compou nds Et

/1l coCH3 a2 / V H
0 CH: i %

L W\ CHs

CH,]'ST W Q'“S {OLLEGE

L ln-un 5
MANGALORE-375 0ud (5)

\\\‘\

hods of resolution of racemic mixtures. (4)

Explain any two met
f optical activity on spiro[3, 3] heptane-2, 6-

Explain the origin 0
dicarboxylic acid. (3)
Write the stable conformers for cis and trans isomers of the (5)
following. Justify your answer.
i) 1, 2 - Dimethylcyclohexane
i) 1, 3 - Dimethylcyclohexane

4

Discuss the optical activity In biphenyls and allenes.
f configuration of

Explain a method for the determination ©
geometrical isomers. ()
UNIT - IV
Give any two methods each for the synthesis of acetal and amino
derivatives on monosaccharides &
Explain the Smiths degradation method. @
Discuss the important structura| features of cellulose. (3
S’j‘g:;’; Car:’::‘fd;ate epimerization with an example. . ¢ @
W0 me radation ©
polysaccharides. thads of structural  ded (4)
Explain the ascending sugar serjes with an example. (4)
xR REEEEEKE
_————A
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PHYSICAL c:bcigﬂw ' Max. Marks: 70
Time: 3 Hours EM
PA
ivisi . ing! (5x2=10)
1.  Answer any FIVE sub-divisiong Ofthe fouo“' ility of a transformation. Justify,
5

a) Entropy is nota convenient criteriop r . e fe?
r

b) The activity of 2.5 moles of a Substap,. Chnnﬁe
e

the changes in its free energy at 2900,

; rom 0.05 to 0.35. What would be

3
ii) = order reaction,
¢) Write the units of the rate constants fop 51) # 9 afves ) :
r

¢

el
T Librad

(i (3 ] []‘

d) Whatare oscillatory reactions?
e) Whatis catalytic poison. Give an eXample.
f) Write the Harkin- Jura equation. Why is it Used?

g) Calculate the specific conductance and molar €
solution,
=0.88 cml

Given :Resistance is 210 ohm at 250 C, cell constant
ctorily obey Walden's rule if they are

onductance of a 0.005M Kcl

h) Give reason: Why smaller ions do not satisfa

solvated?
PART -B
Answer any FIVE of the following choosing at 1€ast one full question from
each unit: (5x12=60)
UNIT -1

2.a) Determine the absolute entropy of a gas at 25°C under atmospheric pressure  (4)

using third law of thermodynamics.

b) By deriving suitable mathematical expression, explain the variation of (4)

chemical potential with temperature.

c) An aqueous solution containing 0.25g of a solute dissolved in 20g of water  (4)
froze at -0.42°C. Calculate the molar mass of the solute. Enthalpy of fusion of

ice at 0°C is 6024.6 | mol-L.

3.a) How is partial molar volume determined by intercept method? Explain. (4)
b) Derive and explain the significance of Duhem-Margules equation. (4)
¢) Formulate any two Maxwell's relations. Explain its significance. “4)

UNIT - 11

4.a) Derive the expression for the rate constant based on Transition State theory. (4)

b) Explain the effect of ionic strength on the reaction rates in solution. )
c) Discuss the relaxation method for the study of fast reactions. )
5.a) Outline the kinetics of the reaction between Hydrogen -Bromine. “
b) Discuss the kinetics of parallel reactions. Give an example. *
c) Explain Hammett's relationship. What are jts limitations? %
Contd...2

|
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83.1 ]
PHS5 NIT. 11

Jecular
] []Imo the:]
: gmuir’s u ry of adsorption and
line Lang e dsofpfion isﬁthe,-m p and deduce the (4)

ression of La“gmmr panism of
Iytic mec acid-base catalysis. (4)

b) on, Y
jon, T of
0 At 18 ens .Y an aqueous solution of butyric acid is (4)
tion T =k~
represented Y the ed”’ 073N 29.8l0g(19.64C2+1) where T, the
58 M1 and C, is the bulk concentration of the

e tension of water
¢XCess i
fac® of butyric acid at C2=0.01 moldm3 using

6.a) Out
exp
Discuss the prot0
°c, the surface ¢

surfac

e. Calculate the sur

solut
herm-

Gibb's adsorption isot

7.a) Derive Michaelis-Menten equation for enzyme catalysed reactions. @
b) Explain the activation energies for catalysed reactions forming Arrhenius  (4)
and Van't Hoff intermediates-
¢) Givean account of semiconductor catalysis. )
UNIT - IV
(4)

ar equation. How is if validated?

Derfive'Deﬁﬁéq-qfuckel -0Onsag
s in which  (4)

8.a)

b) Draw phase diagrams and phac® rule for two component system

the two components form

i)  aeutecticmixture
nd with congruent melting point.

4)

ii) a stable compou

¢) Calculate the mean activity coefficient v *of

i) 0.01M Nacl ii) 0,001M NazSos at 25°C.

How are three components systems studied with the help of phase rule? (4)

Discuss briefly the system CHsCOzH-CHC]a-HzO-
4)

b) Discuss Bjerrum theory of ion association.
c) Explain Debye-Huckel theory of strong electrolytes: (€3]

i

9.a)
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PRINCIPLES OF ANALYTICAL CHEMISTRY

AND SEPARATION

Time: 3 Hours Max. Marks: 79
PART . A
1. Answer any SEVEN SUb'diViSions ¢ the fo||owiﬂ9= (7x2=14)
: sl 0 =
a) Mention the significance for 'F’ tegyy; . 1./! 311;‘5 C”“EGE
SR1.AL Lilrary

rir

b) Explain accuracy and precision, MANGA ORE-373 002
c) What is peptisation in gravimetric tt;ratit;ﬂ?
d) What is poly protic acids? Give two examP!€**
e) Explain briefly the action of redox ingicato™

f) What are chelating ligands? Give examp'e:

g) Define R value. Explain the factor affectin9 Re
h) What are cation & Anion exchange resins? G1& examples.

i) What is eddy diffusion?

value.

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

question from each unit:
UNIT - I

2.a) Howare't'&F test used for comparison of analytical data. (@)

(5)

b) Discuss the types of impurities in gravimetry.
ts as precipitating (5)

What are the advantages of using organic reagen

agents in gravimetric analysis? Explain with two examples.

3.a) Inore analysis, the percentage of an element were found to be 65.55, (4)
65.90, 67.85, 66.85, 69.90 and 65.00. The value 69.90 appears to be
suspect. Ascertain whether this should be retained or rejected. The Q

observation at 90% confidence level is 0.56.

c)

critical for
b) What is fractional precipitation? Briefly explain its significance in (4)
gravimetric methods of estimination.
c) Explain i) Determinate & Indeterminate errors.
ii) Condition for precipitation (3+3)
UNIT - II
(4)

lications of acid base titration.

4, a) Explain the important app
¢ in determination of (3

b) Mention the application of Karl-Fisher reagen

water.
contd...2
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PS 584.1 ¢ Hio
¢) Discuss the effect ©
titration.
d) A 0.5g bronze sam

an aliquot of 20mM
n pron?€ Samme.

n
C
nnu[tlg

Page No, 2
EDTA (3)

Nal Stabllity constant in
nj
| nee m'l""ll S dissolved n 100m! of acig ¢ (4)

of 0 0
i 11 M EDTA' ca[culat
percentage of Zn | e the

u
(AL Wt of Zn= 65.383M")

cid basg
5.a) Discuss the theories of 2 In Icator witp, example

b) Give an account for potent]()metri
equivalence point.

¢) How do you determine 2™ threg
complexometric titration usng masking and de

1
d) Explain the factor affecting the Shape of EDTA titration curve, (3)
LULLEUG

(4)
C titration g, determination of (3)

on in a mixture by (4)
masking agent,

i i LahDcar UNI 4
MANGALORE-57S 003 ,T III
6.2) Distinguish between batch & COntinues solvent extraction process,

(5)

b) Explain briefly the insttUMentation of HpLC with  schematic (5)
representation.

€) Explain the working of electron capture & flame ionisation detector (4)

used in GC.

7.a) Discuss the factors effecting and applications of solvent extraction (5)
process.

b) Write a note on GC/MS technique., (4)

c) Explain the application of Ion exchange chromatography in (5)
preparative, purification and recovery.

FoAkoRR kR
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Reg. No:

St Aloysius College (Autonomous)

Mangaluru
Semester I- p.G Examination - M. Sc. Chemistry

November - 2018
INORGANIC CHEMISTRY

Time: 3 Hours
Max. Marks: 70
PART - A
1. Answer any FIVE sub-divisions of the following: (2x5=10)
a) Explain Bent’s rule,
b) Withillustrative examples explain intra molecular and inter molecular
hydrogen bond.
¢) With suitable examples, explain conjugate acid base concept.
d) Justify that though B and S belong to different groups, they resemble in their
properties.
e) Borazine is also known as inorganic benzene. Give reason.
- LT (a <
) Explain the significance of styx number. g4 A
g) Justify that liquid sulphur exhibits anamolous properties. 1 CALURE-575 002
h) What are super acids? Why are they called so? Give examples.
PART - B
Answer any FIVE of the following choosing at least one full
question from each unit: (5x12=60)
UNIT-1I
2. a) Construct molecular orbital diagram for O, molecule and predict its X
bond order and magnetic property. Also comment on bond order of (4)
Oz+, Oz- and 022‘.
b) Explain the postulates of Fajans rule and explain how these rules will
help in predicting covalent character in ionic bond. (4)
¢) Write notes on: i) Slaters rule
ii) Inter molecular forces. (4)
3. a) With illustrative examples, explain the significance of radius ratio
rules. Show that the radius ratio for octahedral site is 0.414. (4)
b) Construct the Born-Haber cycle for the preparation of 1 .m_ole NE.C,I B
from sodium and chlorine. AT DY o
¢) Predict the structures of molecules using VSEPR theory. I; : (@)
UNIT-II
4. a) Discuss the Arrhenius concept of acids and bases. Write its @
applications and limitations.
Contd...2
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Pt}
)
ith illustrative examples, explain the Usanovich and solvent SYstem
b) With illus 3
)
i bases.
concept of acids and o
i cation of solventg
¢) By giving suitable examples, explain the classifi (4
5. a) Explain acid base reactions, precipitation reactions in liquid ammonj,
. & (4) I
and glacial acetic acid. x
b) What is HSAB rule? With example discuss the applications of HSAB .
concept. | |
¢) Write notes on : i) Symbiosis ii) Drago-Wayland equation (@)
UNIT- III
6. a) With illustrative examples, explain levelling and differentiating . |
solvents, 1
b) Discuss the preparation and applications of linear polyphosphazines, (4 |

¢) Explain how wades rules can pe used as thumb rule in the 5

(4
1y Classification of boranes )

‘Give the Preparation of (NPCL,); and discyss its structure,

(4)
b) Explain the Structure of H,S0, and justi

fy that it has high viscosity. 4 |

¢) Write notes on: 1) Silicones ii) Boron nitride

(4)
UNIT- 1v
8. a) Explain the structure and bondings in BoH,4 and BsH,, (4)
b) What are carboranes? Discyss its Classifications (4)
¢) Explain the structure, geometry and hybridization involyeq in XeF
4
and XeO,, (4)
9. @) Explain a method of preparation for HiPO, ang €Xplain jtg Structyr, (4)
e
b) What are inter halogen Compounds. With Suitable eXamp|eg discy
) S
the preparation and Structure of AB, angq AB; type COmpouns, (4)
¢) Write notes o - 1) Polyhalide ions
ii) Sulphur-nitrogcn compounds, (4)
tttttt*tsttmtlu:
ST.ALOYSIUS COLLEGE
G Llln'ury

MANGALORE-S?S 003
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pH 48 St Aloys paryoL! g o
YR ‘::illege (}E:BLBE“JM,LT L
P.G. E angalury
) ;:ml"a““" - M.Sc. Chemistry
ORGA Vember- 2018
NIC CHEMISTRY

o3 Hours -
wer any FIVE sub di PART - A Max. Marks:
ns E SUD divisions of the following: (5x2=10)

{, wir
ange the following in in
3 Arrand ek g . Creasing order of dipole moment
CHs, ()14 0 Chs H, |

5emester I~

fim

0; OH
which amo.ng C'H3C00H and CF;CO0H is stronger acid? Justify your answer.
why tropylium ion is more stable than trilyl cation.

What are singlet and triplet carbenes? Write the structure of some typical

carbenes.
Designate the configuration of the double bonds in the following Diene and

write the structure of Diene with opposite configuration.

CH; Cl
S -
o - T.ALQES![:LS‘-CULLLU;‘
) MANGALORE-575 003
H Cl

Reactions and Stereo Selective Reactions?

f) What are Stereospecific
dextro to levo during

g) Account for the change in optical rotation from

hydrolysis of sucrose.

uctures of Reactant and Products in the following Reactions

h) Give str
Hydrolysis
Lactose —-——-"" A+B
PART - B
Answer any FIVE of the following choosing at least one  (5x12=60)

full question from each unit:
UNIT - I

¢l bond length and dipole moments in the

23) Account for variations in the C-

following compounds.
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pH 582.1 \‘
c.ci(’) Dipole moment
0
H A 1.77 2.1
CH—¢—¢—C
noH
H2c =¢c—Cl 1.69 1.44
J
" ST.ALOYSIU
1.69 173 £ o e COLLEGE
@CI MANGALORE.57¢ N3
lacetone interms U
b) Differentiate between Ethylacetoacetate and acety of
their and strength with proper justification. “
c) What is cross conjugation? Explain with example. 4

3.a) Assign pka values of 2.3,2.9,42&4.6to0 following acids with expfanaunn.

@HLOH DJ\QH @iﬁ\ OH
HO OH

b) Explain the following with suitable example.

i) Homo aromaticity
ii) Bis Homoaromaticity

(4)

c) Explain different’ ‘types of tautomerisation present in organic (4)
molecules.
UNIT - II
4.a) Explain generation, stability and reactivity of carbocations. (4)

b) Give any two methods for tie generation of nitrenes. Comment on

general reaction of nitrenes. (4)
c) Discuss the application of kinetic isotopic effect in determining the
reaction mechanism for elimination reaction of isopropyl bromide
using sodium ethoxide. l 4
5.2) Explain the following aspects of Fries rearrangement with suitable
examples.
1) Kinetic and thermodynamic control
! 2) Cross over product formation 4
ey % s ot e s
¢) Discuss structure and stability of free radicals. ::)) ’-

6.a) Designate the following pairs as E
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pH 582.1

i] COOH Page No.3
H
HyC
CHs OH
OOH
if) HsC Cl Cl o
65
B
H:C Br
H,C Br (3)

b) Give the structures of stereq
following reaction. Predict the m
answer.

isomeric products formed in the
ajor stereo isomer and justify your

CH;, HCN
HsC M A ik ' 1030403 20121044
H 00 2829000
c) Designate the stereo isomers I, II and III as R/S, use suitable .
reagents to account for their formation. Account for changes in

configuration.
COCH COOH COOH
|
HO =G =HE= e HIE= C = —hH—(IZ— OH (5)
CH,COOH CH,COOH CH,COOH
7.a) Write the Fisher projection for the meso-2.3-dibromo butane and
convert it to newman and sawhorse structure. (3)
b) Draw all the conformational structures of 1,2, 1,3 and 1,4 cyclohexane
diols, provide suitable explanation for the most stable conformation
in each case. (4)
c) Explain the different methods of resolution with example. (5)
UNIT -1V
8.2) Give the products of HNO; oxidation of the following aldohexoses,
comment on their optical activity/inactivity. _
CHO ST.ALOYSIUS CULLEuL
i PG Library
H —1— OH MANGALORE-575 003
HO —— H HNO;
HO | H A
H_ |  OH
CH,0H
CHO
H —— OH
HOl——I=——H HNO; =
e (2],
H N ESSR O H
4
CH,0H () |
contd‘li4 'I
J-"IJ
JE—|
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PH 582.1 Page No
b) Give structures of A, B, C in the following sequence. Account for
their formation. (4)
-
Sucrose +(CH;),50,(excess) e omﬂ A H’u: B+C
c) Discuss epimerization with suitable examples. 4)
9.a) Explain the use of Smith degradation in stru idati
Sclsatcharides. in structural elucidation of :
. . . 4
b) Outline the steps involved in the conversion of D(+) glucose to D(+) )
mannose.
(4)

c) Discuss ascending sugar series with suitable examples

(4)

X 3K 3 K ok o ok ok koK

ST.ALOYSIUS COLLEGL

PG Library
MANGALORE-575 003

| ldd i) CUMYOIA. T
l :u.uhl W
k “ AT RO A N s
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PG Ifary -
MANGALU:(I&-S;S 003 (-1
Reg. No. L l
St Al
oysius College (Autonomous)

Semester I - p g Mangaluru
3 EXamination - M.sc. Chemistry

November - 2018
PHYSICAL cHEMISTRY

. 3 Hours
rime: 3 Max. Marks: 70

PART - A il
j. Answer any FIVE sub-divisions of the following: """ (5x2=10)
a) Entropy is @ measure of Unavailable energy. Justify

b) For a chemical reaction, AH = 16.8 kJmoI" and AS =560 ]k'l. At what
temperature the reaction exists at equilibrium?

¢) Write any two differences between order and molecularity of a reaction.
d) What are fasf reactions? Why conventional methods cannot be employed to
study these reactions?

e) Give an example each for Homogeneous and Heterogeneous catalysis.

f) Whatis the effect of temperature on enzyme catalyzed reactions?

g) Explain why KCI-NaCl-H,0 system is a three component system where as

KCI-NaBr-H,0 system is regarded as a four component system.
h) Calculate the ionic strength of

i) 0.25 M K;SO,4 solution and i) 0.25 M Al,(SO4); solution.

ST.ALOYSIUS COLLEGY

PG Laibrary
PART - B MANGALORE-575 n0?

Answer any FIVE of the following choosing at least one full question

from each unit: (5x12=60)
UNIT -1
2.a) Show that the entropy of mixing of gases is always positive. (4)
b) Derive the two thermodynamic equations of state. What is the
thermodynamic condition for ideal gas behaviour? 4)
c) State Nernst heat theorem. What are its implications and
applications? (4)
3.a) Deduce any two Maxwell’s relations. Explain their significance. (4)

b) At 37°C, the osmotic pressure of blood is 7.65 atm. How much
glucose (Mol.wt=180gImol) should be used per litre for an intravenous
injection that is to have the same osmotic pressure as blood. (Given

R=0.0821 dm? atm Kmol™). S

¢) Obtain Gibbs-Duhem equation. Explain its significance. (4)
UNIT - II

4.2) Discuss the collision theory of bimolecular gaseous reactions. (4)

b) Explain the influence of ionic strength on the rates of lonic reactions.  (4)

Contd...2
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‘be in detail the influence of pH O g
o f bimolecular surface reactions. (4,

b) Givea detailed account 0 it [‘)

zed rea
¢) Write a note on equilibrium treatment of cataly
E.T. adsorption isotherm? Explain the

f B.
7.a) What are the postulates 0
rface area. ()
application of this isotherm in determination of su s o
b) Discuss the activation energles for catalyzed re
Arrhenius and Van't Hoff intermediates. “
UNIT - IV
8.a) Explain the variation of molar conductance of strong and weak
electrolytes with dilution. )
b) Discuss the phase diagram of three component liquid-liquid-liquid
<11 system by taking a suitable example. (4)
-+ .6), Explain Debye-Huckel-Onsager equation. How is it validated? (4)
9.a) Gi |
) Give an account of the effect of viscosity of the liquid on molar ionic 'r'
conductance, ) |
4
b) Calculate the mean ioni
C activity coefficient of (91) of 0:001M Na SO
solution in water at 25°C. Given the consta o
s Nt A for water at 25 s
€) Outline the applicatio @
n of
phase rule to EUtectic systems. 4
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* EXamination - M.Sc. Chemistry
Novemper - 2018

gS OF AN
,gnﬂc“’" ALYTICAL CHEMISTRY AND SEPARATION

4

semester I -

TECHNIQUES
fime’ ot Max. Marks: 70
PART - A
Aﬂs‘l”;: :T\:asfyjﬂ sub-divisions of the following: (7x2=14)
a) :ch;ply accu‘:acy"::::::yrtles accuracy, but a high degree of precision do€s
b) write significance of Q-test. ST Al
¢) Write Importance of nucleation step in precipitation. - ?;Y‘S:'EJ’S)'T PVLLEM
d) write indicator action of Phenolphthalein. MANGALORE-575 003
e) Justify that Eriochrome Black T’ cannot be used as an acid-base indicator:
f) Mention the factors which Influence the shape of redox titration curves:
g) Distinguish between partition co-efficient and distribution ratio.
h) Write the role of modifiers In solvent extraction process.
) List various types of detector systems used in "HPLC".
PART - B
answer any FOUR of the following choosing at least one full
question from each unit: (4x14=56)
UNIT-I
7.a) Discuss methods of elimination of systematic errors. (4)
b) Analyst of a sample of iron ore gave the following percenta_ge.\.garues
or the iron content: 7.08, 7.21, 7.12, 7.09, 7.16, 7.147.07, 7.14,
7.18, 7.11. Calculate the mean, standard deviation and co-efficient of
variation for the values. (%)
¢) Discuss advantages of organic precipitants in inorganic ions analysis.  (5)
3.2) Write the significance of students t-test and F-test. (4)
b) Write a note on gas sampling. (3)
¢) Explain the concept of *precipitation from homogeneous solution” with
an example. (4)
d) Write a note on random errors: (3)
UNIT - 1I
4.a) Discuss the titration curves for the neutralization of a strong acid with
a weak base. (4)
b) Explain working of diphenylamine indicator In redox titration. (3)
Contd...2
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c) Explain the role of buffer solution in complexometric titration.

d)

5. a)
b)
c)

Discuss Industrial applications of complexometric titrations.

Explain titration curves obtained when H;PO, titrated by KOH.
Discuss theory and principle of lodometric estimation.
Explain the importance of masking technigue in compiexomemc

titration.

UNIT - IIT
Explain the following statement in the process of extraction: The
xtracting solvent should be used in parts instead of using the wholea
liquid in one Jot,
Write a short note on column packing in HPLC.
Discqss .the applications of gas chromatography in quantitatjye

Explain the Plate theory of chrnmatography.

Discuss the application of ion
exchange chromatogra hy i
of hard water. g SO&Ening

Pasa No

ii;
4
(1]&

{3)
(S)

|

(4) i

@3)
(3)

(9)

(9)

(3)
(4)

(3)

(4)
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St Aloysius College (Autonomous)
Mangaluru
Semester I - PG, Examination - M.Sc,
November- 3p;7
INORGANIC CHEMISTRY

pH

Chemistry

ime: 3 Hours

Max. M :
PART - A ax, Marks: 70

{. Answer any FIVE sub divisions of
a) Arrange the group 16 & 17 elements

affinities and justify your answer.

the following: (5x2=10)
in the order of Increasing of electron

b) Give the geometry of CIF; molecule using VSEPR theory and justify the
geometry.

¢) Among the trihalides of boron, which is more acidic and why?

d) Using the concept of HSAB theory, predict which way, LEFT or RIGHT, that
the following reactions will tend to proceed:

a. All;+AgF=AlF;+3Ag]
b. HQO+H;S=HgS+H,0
e) Classify the following boranes and carboranes according to Wade's rule:
C2BgHy2 ,BioH1s™, ByyHi3? & ByHy
f) Borazine is called inorganic benzene. Justify. - _
g) Give any evidences for the electropositive nature of i;.Mf’\N(‘;,:\L.;,m__ '
h) Why XeFs cannot be stored in glass vessels? Justify with equation. 2

PART - B

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

UNIT -1
2.3) Explain the structure of NaCl & calculate the number of Na* & CI" in a
unit cell of it. (4)
b) What are the factors affecting ionic radi. (4)
¢) Construct molecular orbital diagram for CO and calculate its bond
order. (4)

3.a) Identify the intermolecular forces that will occur between the solute
and solvent compounds when dissolved.
1) KBr dissolved in water £
i) HBr dissolved in propanol
iii) Butanol dissolved in water ()
iv) Benzene dissolved in acetic acid

b) Derive Born Lande’s Equation. (5)

Contd...2
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4.a)

b)

S5.a)

b)

6.a)
b)

7.3)
b)

8.3)

b)
<)
9.a)
b)

PH 581.1 Page No,,
For gaseous reaction K+F—K'F,AH= 19kealmol ™2, under
conditions where cation Is prevented by electrostatic separation from
combining with each other. The LE. of K = 4.3 eV, Calculate the
electron affinity of Flourine in kcalmol™ (1 eV=23.06 kcalmol™) (3)
UNIT - II
Give reactlons to represent autoionisation reactions of lig NH3 & Liq
S0,;. Give any two advantages of these solvents, (4)
What are Lewis acids & bases? Arrange the following In the order of
decreasing basic strength.
1) NH3, PHy, SbH;  iI) NH3, NCl3, NF3 (4)
What are levelling and differentiating solvents?  Explain with
examples. (4)
Arrange perchloric acid, chloric acid, Chlorous acid & hypochlorous
acid in the order of increasing acidic strength and justify. 4)
Arrange the following in the order of decreasing acid strength and
justify the order. ) e U ('l.]LLE\-;t-
HNO3, HASOs, HPO, ST-ALUSILS ()
HsPOs, HyPO,, HsPO; MANGA LORE-5175 003 &
Explain the terms i) Super acid ii) Symbiosys (4)
UNIT - III
Explain the preparation of different types of silicones. (4)
Explain the concept of 3 centre 2 electron bond in boranes using
molecular orbital theory. (4)
Give structure of boranes having STYX number 4120 & 4220. (4)
Give the structure of boron nitride. How does it differ from graphite?  (4)
What are closo, nido, arachno and klado boranes? Give one example
for each. (4)
What are pyroxenes and amphiboles? Give their structure. (4)
UNIT - IV
Explain the structure and preparation of cyclic phosphazine with an
example. (4)
Explain the geometries of XeFs and XeOs. 4)
Explain the preparation and structure of S4N. (4)
How does Cl,0 react with N,Os and F,? Give Equations. (4)
In what order oxidizing power of oxoacids of chlorine increase and
why? ' (4)
Discuss the geometry of ICly" and I3 (4)

3K ok o o ok ok ok ok ok ok ok
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a)

b)
¢)

e)

2, a)

b)

. Answer any FIVE sub-divisions of the following:

Write down the most stable an

()

Semester I- Mangalury
I-P.G Xamination - M, Sc. Chemistry

November - 2017

3 Hours ORGANIC CHEMISTRY

Max, Marks: 70
PART - A

C r\] h X l i i (2xs=10)
yelohexylamine is a stronger hase than aniline

while p-nitroaniline is a
weaker base than aniline, Justify

What are alt
ernant and non-alternant hydrocarbons? Give examples.

Give a chemi ion i . ! '
cal reaction mvolvmg carbene as a reaction intermediate.

S dl - i : g,
and justify your chojce cast stable free radicals from the following

Me, Me,C, PhiCH,, MeCH,, Ph,C

Convert the following Fischer Projection formula into Newmann and

Sawhorse projection formulae, MAN
NGALOk .
COOH N ANl J l‘-l“:.

H Cl

Me H
CH,OH
Assign R/S configuration to the following:

i) HO i) e
H OH Ph COOH

CHj Cl

Write down the chemical structure of heparin.

Illustrate the terms: anomers and epimers with suitable examples.

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

What is hyperconjugation effect? Explain how is it useful in

explaining the stability of carbocations. (4) 3

Describe the concept of resonance. State the rules of resonance taking (4)
suitable examples.

Describe briefly the relative strengths of acids based on inductiveand  (4)
mesomeric effects.

Contd...2
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3, a) Discuss about the types and applications of hydrogen bonds in organic  (4)

molecules.
b) Write a note on intermolecular forces. ST.ALDY O]
o
¢) Comment on the aromaticity of annulenes. MANGALG . (
4)
UNIT=-II
4. a) What are nitrenes? How are they generated? Describe any two
important reactions of nitrenes. (4)
b) Compare the relative stabilities of carbanions and free radicals. (3)
c) How are the following non-kinetic methods useful in determining
reaction mechanisms? (5
i) Detection of intermediates i) Stereochemical evidences )
5. a) Give a brief account of structure and stability of carbocations. (4)

b) Explain the important methods of generation and structure of arynes. (4)

¢) Describe the use of isotopic labelling studies in the determination of

reaction mechanisms. (4)
UNIT- IIX
6. a) What is meant by resolution of a racemic mixture? Describe any two
important methods of resolution. (4)
b) Explain Cram’s and Prelog’s rules with suitable examples. (4)
c¢) Write a note on optical isomerism exhibited by lactic acid and tartaric  (4)
acid.
7. a) Discuss the optical activity in the absence of chiral carbon taking
biphenyls as examples. (4)
b) Write a brief account of conformational analysis of cyclohexane. (4)
¢) Describe any two methods cmployed for the determination of
configuration of geometrical isomers. (4)
UNIT- IV
8. a) How is the chemical structure of fructose arrived at? (4)
b) Write a short note on the chemistry of ether and ketal derivatives of
monosaccharides. (4)
¢) Discuss the use of Smith degradation and alkaline degradation
techniques in the structural degradation of polysaccharides. %
9, a) Write a note on the chemistry of deoxysugars. (4)
b) Elucidate the chemical structure of cellobiose. (4)

¢) Complete the following reactions.

Bry/H,0  MeSO/OH  dil HCI

i) Maltose > 7 =7 —*
MeOH/HClI PhCHO/ZnCl, TsCl/Py
ii) a-D-Glucose ) > 7 > ?
NaOMe NH; (4)
> 9 9
MeOH
AREEER TR EEAR
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St Aloysius College (Autonomous)

Mangaluru
Semester I - P.G. Examination ~ M.Sc. Chemistry

November- 2017

PHYSICAL CHEMISTRY
Tllma: 3 Hours Max. Marks: 70
PART - A
j. Answer any EIVE sub divisions of the following: (5x2=10)

a) The activity of 2.5 moles of a substance changes from 0.05 to 0.35. What
would be the change In Its free energy at 27°C?
p) State Nernst heat theorem, Give its significance.
¢) Write Taft equation. Why (s it used?
d) The rate constant of a second-order reaction Is 5.70x10"° dm® mol”'5™ at
.25°C and 1.64x10™ dm’mol’S™ at 40°C. Calculate the activation energy.
e) What s the effect of pH on enzyme catalyzed reactions?
f) How does chemisorption differ from physisorption? ST AL(v6(1/4 COLLEGL
.g) Explain Eutectic polnt. P ;,‘:','}'Qﬁ-_‘f;‘; -
|h) Walden’s rule is more applicable to larger lons than the smaller one.

! Justify.

PART - B

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

UNIT - I
2.a) Explain how the absolute entropy of a substance is determined with
the help of third law of thermodynamics. (4)
b) Derive any two Maxwell relations. Explain their significance. (4)
c) Define partial molar volume. How Is it determined by intercept
method? ' (4)

3a) Dervie Raoult’s law for vapor pressure lowering. How is It used for

. determining the molar mass of a nonvolatile compound? (4)
b) Discuss the effect of temperature and pressure on equilibrium
constant by deriving related equation. (4)
c) Derive Duhem-Margules equation. Mention its physical significance.  (4)
UNIT-II :
4.a) Explain lower and upper explosion limits by deducing the general
rate expression of branched chain reaction. (4)
b) Hammelt's relations called the linear free energy relations. Explain. (4)

€) Discuss in detall the kinetics of consecutive first order reaction,
A= B (, (4)
Contd...2
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5.a)

b)

c)

6.a)
b)

7.2)
b)

8.a)
b)

9.a)
b)

Pageﬂ
PH 583.1 0.2

Comment on the effect of solvent on the rate of chemical reaction by (4

deducing the related expression for an lonic reaction. ‘
Discuss the stopped flow technique for the study of kinetics of fast

(4)
reactions.
Discuss activated complex theory of bimolecular reactions. (4)
UNIT - III1
Derive Gibbs adsorption isotherm for solutions. (4)
Give an account of semiconductor catalysis. (?)
Discuss the kinetics of acid-base catalysed reactions. (4)
Discuss briefly BET theory of multilayer adsorption. (7)
Explain the concept of equilibrium and steady state approximations, (5)
UNIT - IV
Discuss the Debye-Huckel theory of strong electrolytes. (4)
Describe the phenomenon of equivalent conductance minima. (4)
Briefly discuss the Bjerrum theory of ion association. (4)
Discuss the application of phase rule to Ag/Pb systems. (4)
Derive Debye-Huckel-Onsager equation. (4)
Explain the phase rule for 3 component system. Give an example. (4)

Kk ok Kk Kk ok

Al fsve ol T o
=, --"-:-‘_-‘T SUS (.U;_,L:_{_l]-_
ir.{: I.;lu_u-y
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1.

a)
b)

c)

S

= o
e

2.a)

b)

‘The following is the data obtained b

Examination - M.sc. Chemistry
November - 2017

pRINCIPng OF ANALYTICAL CHEMISTRY AND
PARATION TECHNIQUES

me: 3 Hours

o Max. Marks: 70
RT-A
Answer any SEVEN subh divisions of the following: (7x2=14)

e any tw
Write any two differences between post precipitation and co-precipitation.
What are the criteria inyolveq whi - !

ile i

bt it selecting washing liquid in gravimetric
y ISRO on analysis of Cr content in lunar
rocks by Chandrayana mission, 1s there any value listed below by neutron
activation analysis that can be rejected?
0.227,0.260, 0.248, 0.243, 0,28
0.5.

Why is it impossible to titrate all three
aqueous medium?

1, 0.262 and 0.345. Tabulated Q-value is
protons of phosphoric acid in

Multidentate ligands are preferred to unidentate ligands in complexometric
titrations. Justify.

What is formal potential? In what respects it differs from Nernst potential?
What are masking agents? How are they used in the solvent extraction?
What is meant by normal phase and reverse phase HPLC?

Sketch two separate chromatograms for the analysis of a  mixture
containing 4 hydrocarbons and chlorobenzene using i) flame ionisation
detector and ii) electron capture detector. Assume the column used for the
separation resolves all 5 compounds with baseline separation.

|

PART - B

Answer any FOUR of the following choosing at least one  (4x14=56)
full question from each unit: ST.ALOY | us LulLibl

~ UNIT - I M.:‘\N(ljft\‘l.-dg*lﬁ'-‘ﬁ‘ 003
Hydrous oxides of Fe (III) and AI are preferred to precipitate by
homogeneous precipitation from solution by hydrolysis of urea at
100°C than by direct method, Give reason. (3)
Discuss optimum conditions of precipitation based on Weimarn’s &)
ratio, 3

In BARC Mumbai, detailed records are kept of the quantity of

Plutonium received, transported and used. Each shipment of

Plutonium pellets received from Canada is carefully analysed to check

that the purity and hence the total quantity is as the supplier

country’s claims. A particular shipment is analyzed with the

following results: 99.3, 99.87, 99.9 and 99.86%. The listed purity

as received from the supplier Is 99.91%. Is the shipment

acceptaPIe? (4)
‘ Contd...2
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the advantages and
d) What are organic preclpltants? Mention
) wha (3)

disadvantages. | i
following percentagelvalues |

3.a) Analysls of a sample of Iro 7.14, 7.18, and
for the Iron content: 7.08, 2.21, 7.12, 7.09, 7.11:;' i ’of vér;anon
7.11. Calculate mean standard deviation and coeffic
11, Calc ’ (3)

for the values. lids
b) Discuss any two methods of sampling used for SOlC>: L (3)
¢) A blood sample was sent to Fr Muller’s Hospital and K ospital

laboratories in Mangalore to be analyzed for blood cholesterol. The

results obtained for the concentration (ma/
Fr Muller’s Hospital  KMC Hospital

n ore gave the

dL) were

Mean = 313 Mean = 323 avetys Co LLEGI
= 0 13 S = 0!15 ) : .I‘DL"_'(' ,'I 'll.\['llfl'
S5 = U, 2 I_. i (L)l(ii'-{‘?sn“}
ny= 10 n, = 10 MANGAL

) Are the standard deviations significantly different at the 95%ilevel
Tabulated F value =7.56. | |
ily Are the two means significantly different at confidence! levels. |

Tabulated F value for 90%-1.38 and 95%-1.83. i) 90% and "? 95%  (4)

d) What are systematic method errors? Describe any four ways of

identifying and compensating for method errors. (4)
UNIT - II
4,3) Calculate the H+ ion concentration in agueous acetic acid solution if
0.01 M solution has pH=2.5 (ks=1.8x10%). (3)
b) What Is conditional stability constant? How s it related to
concentration? (3)
c) Discuss the theory of acid base indicators. What factors can shift the
pH range of an indicator? ' (@)
d) Explain the theory of metal ion indicators. (la)
5.2) Name ahy three Interferences in Karl fisher titrations. How are they |
eliminated? ' (3
b) Discuss the factors that influence the titration curve in redox
titrations. (3)

c) Calculate the cell potentials at various stages in the titration of 50.0
em?® 0.01 M Fe?* with following volumes of 0.1 M Ce** solution in
acedic medium. 0.0, 25.0, 49.9, 50.0 and 50.1, the cell being
constructed by dipping platinum electrode and saturated calome
electrode. (formal potentials of Fe and Ce are 0.7 and 1.4 V
respectively. Saturated calomel electrode potential = 0.2422 V) (4)
d) Discuss the selectivity and the sensitivity of the applications of redox

titrations with suitable examples. 2

contd..3
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UNIT - 111
a9 Write a note on factors affectin

p) Draw the block
functioning of the

3 g solvent extraction. (3)
a
gram for the HPLC Instrument. Explain the

rec
while selecting sol Procating pump. What precaution will you take
e, S 9 solvent for HpLc System while using UV detector. (3)
c) € on the synthesis of lon exchange resins, Explain the
factors affecting ion exchange equilibria, (4)

d) |) FElaborate the terms wcor and scor as used In gas
| chromatography,

i) How do
| ) . es the resolution vary with (ii.i) Length of the column
(il.i) Diameter of the column. S

iil) Explain the functioning of electron capture detector, MANG AL t‘l)

7.2) 'Explain  the principle and instrumentation of lon-Exchange .
chromatography. (3) :
b) Under what circumstance temperature programming is performed in
GC? How does the change In temperature moves the peaks? (3)
c) The organic compounds dimethyl ether (CH;OCH;) and ethanol
(CH3CH;0H) have the same molecular formula, the same molar mass
but different structural formulae. A sample containing both ethanol
and dimethyl ether is analysed by GLC with a polar stationary phase
and a flame ionization detector. Will the two compounds produce
! peaks with the same retention time? Explain your answer.
| i) A student runs a sample of hexane through a gas chromatogram at
95°C. The cyclohexane produces a peak after 4.6 minutes. The
student then injects a mixture of unknown organic substances into
the same column at the same temperature. There are peaks after
3.0, 4.6 and 7.8 minutes. From this information, it can be concluded
that (identify the most appropriate statement among the four choices

and give explanation)
i) The mixture has af least three components, one of which must be

cyclohexane.
ii) The mixture has three components, one of which must be

cyclohexane.
lil) The mixture has three components, but cyclohexane Is not one of ,

them. |
iv) The |mixture has at least three components, one of which might (4)

be cyclohexane.
d) Explain the functioning of GC = MS (You may explain (i) the

interfacing of GC and MS, (i) Quadrupole ion filter

(4)

i ¢ o ok KK R
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