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PART - A
(2x5=10)

1. Answer any FIVE sub-divisiong ,¢ yne following:
a) Calculate the number of Zn** ang g2- jons N @ unit cell of ZnS,

b) Among CaF & CaO which is more g ble I water? Justify using the concept of

lattice energy.
c) Why is magic acid superacid?
d) Electron affinity of S is more than that of 0: Justils
e) Give the STYX number of BsHs.
f) Why is Borazine called inorganic Benzen€: Justify.
g) Interhalogens are more reactive than halogens: L
h) Why XeFg cannot be stored in glass vessels? Justify with equation.

PART - B )
g choosing at least one full question

Answer any FIVE of the followin
from each unit: (5x12=60)
UNIT-I
2. a) Explain lon dipole & ion induced dipole interactions. Justify the order of
(4)

stability of polyhalide ions Xs'.
b) Using a Born-Haber cycle, calculate the lattice energy for NaBr(s), given

the following data:
Sublimation energy for Na(s)=108kJ/mol
Heat of vaporization for Br;=30.91kJ/mol
First ionization energy for Na(g)=496kJ/mol
bond energy for Br;(g)=192.8kJ/mol

electron affinity for Br(g)=-324kJ/mol
enthalpy of formation of NaBr(s)=-360k]/mol (4)

c) Give reasons:
i) Agl;" complex is stable but AgF; is not.

ii) CHsF & CHF;react to form CH4 & CF, (4)

3, a) Justify the following:
i) lonic radii of coinage metals

ii) Zr & Hf, Y & La has same lonic radii (4)

b) The internuclear distance in KCl is 3.44A". Calculate the radii of K* & CI

ions. (4)
c) Draw the MO diagram of CO & F; (4)
Contd....2
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4. a) Give reactions to represent autolonisation feactions of lla N
8 H
and give any two advantages of theS€ SOlyen, . PR

b) What are Lewls acids & b n
ases? Arrangde tha ¢ (4)
ollowl h
décreasing strength ng In the order of
1) NHs, PH;, SbH, i) NH NCls, NE.
I ¢ 1 1+ + +
c) What are leveling and differentiatind S0Vantc, Expl;lilrz ;?th’e?tzr;ufli; (4)
- (4)

5. a) Arrange the following in the order of d€reaging acid strength and justify
the order

HNO3, HAsOs, HPO,

HJPO" H3P02r H]PO]

HBrO4, HBrO;, HBrO,

CHy4, HF, H;0, NH; (4)
b) Complete the following equations & identify the acids & bases

N SO3+K,0 —m—»
ii) MgO+AlL,O; ——

i)iCa0#P0l ——————>

iv) ALOs+Na,0 — (3)
¢) By taking ammonia as solvent, explain solvent system concept of acids
and bases and explain any two acid base reactions in liquid ammonia. (@)
UNIT- III
6. a) What are silicones? Explain their preparation and applications. (4)
b) Explain bonding in boranes using MOT. (4)
c) Classify the following carboranes and write the formula of their
respective ionic boranes from which they are derived C4B;Hs, C3B3Hz,
C;BsH7. (4)
7. a) How does the structure of BN differ from that of graphite? Explain. (4)
b) Explain the structures of closo and Arachnocarboranes with an example o
for each.
c) Explain the difference between pyroxenes and amphiboles. (4)
UNIT- IV
structure and preparation of cyclic phosphazine with an @)

8. a) Explain the
example.
(4)

b) Explain the Geometroes of XeFgand XeOs.
c) Name the hydrides of N & P explain the variation of their properties with
respect to ) basic naturé ii) reducing character iii) covalent )
(4
nature iv) bond angle.
4
9. a) How does Cl.0s react with NaOH and Hz0? Give Equations. (‘:
d structure of SaNa (
(4)

b) Discuss the preparatlon an

¢) Discuss the structure and preparation of XeOFs
e
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1. Answer any FIVE sub di\li,] PART - A (5x2=10)

a) Give reasons: o ns of the following:
» 0-nitr
b) Opheng| s more volatile than p-nltrophenol.

Com
o pare the acid strengthg of penzolc acid and benzene-sulphonic acid.
?t are enamines? Give 5 synthetic method.
d) Which among cyclopro
Justify your answer.

Write the Fischer projection representation of the following and assign R/S
f:onﬁguration for the chiral carhons

PY! Mty jcation and benzylcation Is more stable?

e)

|
) S,
oHc™ N/ n
Br
i) OH
Cl H
CHs 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 EIVE of the following choosing at least one (5x12=60)
full question from each unit:
UNIT - I
2.a) Identify aromatic!antiaromaticlnonaromatic 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.
c¢) Arrange the following in the order of their acid strength. Justify your
answer.
HCO,H, CICH,COOH, CH4COO0H, Cl,CCO:H ' (3)
3.3) With suitable examples, discuss the effect of (nature) hydridisation

(4)

(4)
mpounds.
on base strength of organic €0
b) Explain cross conjugation and hyperconjugation with suitable @
examples. L.

e e s sEE S e R N . | -
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€) Briefly explain the effects of the soVeNtop . Ay
organic compoungs. d and base strength of

(4)
IT-1I
4.a) With Suitab| L

€ examples, expl
the stabijit P

ain any twg im
Po
Y of carbocations. rtant factors affecting

B)  Explain the f (4)
ollo eterm
) Isotope Jap e ond v ing reaction mechanism.
Pé labelling ang ) Cross-0 al-Q"I!erlrnents (5)
(o
. ) Write a note On structure and stabllity of Vldes pad
) Give any tyo '
Methods for the generation o
) Important rea ctions, 9 Carbenes. Highlight their %
; CI”SCUSS the Important reactions of nitreneg 5, arynes (4)
€) Illustrate that st '
~reochemical evidences are peyofy) in determination
of reaction mechanism, K (4)
UNIT - 111
6.2) Predj
: cor: «t the stereochemica) relationsnip between following pairs of
i) Pounds. Justify yoyr answer,
OH Et
/111 H1C "y H
0CH3 & 3 / \J’
=t (0] OH
i) CH;  cH,
CH;
i) o! CH, CHs
W\ CH, o
\ / Chis
W &
H,C CH
’ ! CH,
CH, (5)
b) Explain any two methods of resolution of racemic mixtures, (4)
c) Explain the origin of optical activity on spiro[3, 3] heptane-2, 6-
dicarboxylic acid, (3)
7.a) Write the stable conformers for cis and trans isomers of the (5) !

following. Justify your answer. |
i) 1, 2 - Dimethylcyclohexane |
ii) 1, 3 - Dimethylcyclohexane

b) Discuss the optical activity in biphenyls and allenes. (4)
c) Explain a method for the determination of configuration of
geometrical isomers. (3)
UNIT - IV ‘
8.a) Give any two methods each for the synthesis of acetal and amino .
derivatives on monosaccharides, (5)
b) Explain the Smiths degradation method. (4)
c) Discuss the important structural features of cellulose. :3)
ample. 4)
9.a) Explain carbohydrate epimerization with an ex
b; Discuss any two methods of structural degradation of @
olysaccharides. ;
c) Ex;;aln the ascending sugar serjes with an example. (4)
Aok g ok Rk KR KK
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Time: 3 Hours HYSICAL CHEMIST Max. Marks: 70
pART -A
1. Answer any FIVE sub-diwsluns of the following: (5x2=10)

a) Entropyisnota convenieng Criterion for the feasibility of a transformation. Justify.
b) The activity of 2.5 moles 0f 3 5,pstance changes from 0.05 to 0.35. What would be

the changes in its free ENergy ax 790 C?

€) Write the units of the rate COngtants for a i) zero order ii) -;:order reaction.
d) Whatare oscillatory reactiongy

e) Whatis catalytic poison, Give an example.

f) Write the Harkin- Jura equation, why is it used?

g) Calculate the specific conductance and molar conductance of a 0.005M KCl

solution.
Given :Resistance is 210 ohm at 250 C, cell constant =0.88 cm!

h)  Give reason: Why smaller ions do not satisfactorily obey Walden's rule if they are

solvated?
PART -B
Answer any FIVE of the following choosing at least 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.

¢) 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 ..

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. 4)
¢) Discuss the relaxation method for the study of fast reactions. 4)

5.a) Outline the kinetics of the reaction between Hydrogen -Bromine. 4)
b) Discuss the kinetics of parallel reactions, Give an example. 4)
¢) Explain Hammett's relationship. Whatare its limitations? (4)

Contd...2
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6.3) Outline Langmujr's unimolecular theOry g

) dsorption and deduce the (4)
expression of Langmuir adsorption isothe"ﬂl. i

b) Discuss the Protolytic mechanism Ufadd‘base Catalysj
sis.

At 18° (4)
C, the surface tension, Y of an AQueg,,

solution of butyric acid is  (4)
represented by the equation Y =10~ B800510.64C,+1) where T, the

Caig the bulk concentration of the
solute. Calculate the surface excess of butyrjs acid at Cy=

Gibb's adsorption isotherm,

Surface tension of water is 0,073Nm-* and

0.01 moldm-3 using

7.a) Derive Michaelis-

Menten equation for enzyme catalysed reactions. (4)
b) Explain the activation energies for catalyseq reactions forming Arrhenius  (4)
and Van't Hoff intermediates.
¢) Give an account of semiconductor catalysis, 4
UNIT -1V
8.a) Derive Debye -Huckel ~Onsagar equation. How is if validated? o

b) Draw phase diagrams and phase rule for two component systems in which  (4)
the two components form
i) a eutectic mixture
i) a stable compound with congruent melting point.
c) Calculate the mean activity coefficient v of (4)
i) 0.01M Nacl i) 0.001M NazSo4 at 25°C.

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

Discuss briefly the system CH3COzH-CHCl3-Hz0.

- .

b) Discuss Bjerrum theory of ion association. (4)

¢) Explain Debye-Huckel theory of strong electrolytes. 4)
EE et L et
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T-A
n
1R AnEvenBEYSERRE s"'b'd“"linng of the following: (7%x2=14)

a) Mention the significance for ‘pr

b) Explain accuracy and precision,

¢) What is peptisation in gravimetrjo i 2vion?

d) What Is poly protic acids? Gjve two exampies-

e) Explain briefly the action of redoy jndicator.

f) What are chelating ligands? Give gyample.

g) Define R value. Explain the factor affecting Re value.

h) What are cation & Anion exchange resins? Give examples.

i) Whatis eddy diffusion?
PART - B
Answer any FOUR of the following choosing at least one full
question from each unit: (4x14=56)
UNIT - I
2.3) Howare't'& F test used for compzrison of analytical data. (4)
b) Discuss the types of impurities in gravimetry. (5)

c) What are the advantages of using organic reagents as precipitating (5)
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
critical for observation at 90% confidence level is 0.56.

b) What is fractional preclpitation? Briefly explain its significance in (4)
gravimetric methods of estimination.

c) Explain i) Determinate & Indete_rminate errors.
if) Condition for precipitation

4, a) Explain the important applications of -. tio . @

-]

b) Mention the application of Kari-
water.
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c)

d)

5.a)
b)

d)

_ 6. a)
b)

c)

7.3)

b)
c)

¢p' o %%l
Discuss the effect © ' Stability constant in

titration. . N Zn

EDTA

on 1
S PMIDIRHES sampl® ‘ d 0.1m1 °’"o Uissolved In 100ml of acid If
e 0,
an-al(ouc of 20':“ br:nze sampie. 011 M EpTA. Calculate the
percentage of Zn IN
(At.Wt of Zn= 65,38amy)

Discuss the theories of acl b Ind}%r with example.
Give an account fo titration & determination of
equivalence point.

How do you determin€ any th'_‘“ metal fon in a mixture by
complexometric titration using M3king ang demasking agent.

: s
Explain the factor affecting the >"1%Pe of EDTA titration curve.
UMIT . 111

Distinguish between batch & continues solvent extraction process:
Explain briefly the instrumentation of HpLC with schematic

representation.
Explain the working of elect
used in GC.

ron capture & flame jonisation detector

Discuss the factors effecting and applications of solvent extraction

process.

Write a note on GC/MS technique.
Explain the application of Ion
preparative, purification and recovery.

exchange chromatography N

*REREERE
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(3)
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(3)

(5)
(5)

(4)

(5)
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St Aloysius College (Autonomous)

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

November - 2018

INORGANIC CHEMISTRY
Max. Marks: 70

Time: 3 Hours
PART - A
1. Answer any FIVE sub-divisions of the following:
a) Explain Bent's rule.
b) With illustrative examples explain intra molecular and inter molecular

tydtogealboud: ST.ALOYSIUS COLLEGE
¢) With suitable examples, explain conjugate acid base concept. ManGa LB’EE;’-’,S 00
d) Justify that though B and S belong to different groups, they resemble in their

properties.

(2x5=10)

e) Borazine is also known as inorganic benzene. Give reason.

f) Explain the significance of styx number.

g) Justify that liquid sulphur exhibits anamolous properties.

h) What are super acids? Why are they called so? Give examples.

WERT N DA T O ITRE. PART - B
Answer any of the following choosing at least one full
question from-each unit: (5x12=60)
UNIT-I

2. a) Construct molecular orbital diagram for O, molecule and predict its
bond order and magnetic property. Also comment on bond order of (4)
0,", 0, and 0,".
b) Explain the postulates of Fajans rule and explain how these rules will
help in predicting covalent character in ionic bond. @

L ig=

c) Write notes on: i) Slaters rule
ii) Inter molecular forces.
3. a) With illustrative examples, explain the significance
rules. Show that the radius ratio for octahedral si
b) Construct the Born-Haber cycle for the pr
from sodium and chlorine.
¢) Predict the structures of molecu'es using VS|

4. a) Discuss the Arrhenius concept of ac
applications and limitations.
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: : ent system
b) With illustrative examples, explain the Usanovich and solvent 8y )

concept of acids and bases.

PN L (4
¢) By giving suitable examples, explain the classification of solvents . )
. i one in liquid ammonia
5. a) Explain acid base reactions, precipitation reactions in liquid @)
and glacial acetic acid.

b) Whatis HSAB rulc? With example discuss the applications of HSAB

concept.
) Write notes on : i) Symbiosis ii) Drago-Wayland equation  (4) '
UNIT- ITI ,
{4110 6. a),  With illustrative examples, explain levelling and differentiating 4) |
Sl selvents.
b) Discuss the preparation and applications of linear polyphosphazines. (4)
¢) Explain how wades rules can be used as thumb rule in the v
classification of boranes
7. 8) Give the preparation of (NPCl,); and discuss its structure. (4)
b) Explain the structure of H,80, and justify that it has high viscosity. (4)

¢) Write notes on: i) Silicones ii) Boron nitri?r ALOYSIUS COLLEGE @

PG Lihcury
ONIT-IV.  fANGALOKE-STS 003

8. a) Explain the structure and bondings in ByoHy4 and B;H,.

(4)
b) What are carboranes? Discuss its classifications, (4)
¢) Explain the structure, geometry and hybridization involyeq in XeF,
and XeQj, G
9. a) Explain a method of Preparation for H;PO, and explain its structure. (4) '
b) What are inter halogen compounds, With |

suitable examples, discuss |
the preparation and structure of AB; and

¢) Write notes op : i) Polyhalide jons

A omecompangs (@

ii) Sulphu_r-niufogcﬁ-j
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Semester I -~ P.G. Examination - M.Sc. Analytical Chemistry
November- 2018
ORGANIC CHEMISTRY

Time: 3 Hours Max. Marks: 70

PART - A
1. Answer any FIVE sub divisions of the following: (5x2=10)
a) Arrange the following In increasing order of dipole moment.

C O
0, OH
b) Which among CH;COOH and CF;CO0H is stronger acid? Justify your answer.
¢) Why tropylium ion is more stable than trilyl cation.
d) What are singlet and triplet carbenes? Write the structure of some typical
carbenes.

e) Designate the configuration of the double bonds in the following Diene and
write the structure of Diene with opposite configuration.

CH, Cl
ST.ALQLSH‘JS COLLEG)
Hs CH; MANGA L(;f:'l’:.?.;ﬁ nnsz
H) Cl

f) What are Stereospecific Reactions and Stereo Selective Reactions?
g) Account for the change in optical rotation from dextro to levo during

hydrolysis of sucrose.
h) Give structures of Reactant and Products in the following Reactions

Hydrolysis
Lactose —* A+B

PART - B

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

2.a) Account for variations in the C-Cl bond length and dipole moments
following compounds. -

|
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C-Cl (A")  DIpole moment

H '[' 1.77 2.10
CH;‘%‘T—C'
M oH
HC==C—Cl ;g s '
FI{ im‘M.r.’.H.”:s COLLEGE

Mar |
O_CI 1.69 1.73 ' LM == o

(5)

b) Differentiate between Ethylacetoacetate and acetylacetone interms of
their and strength with proper justification. (4)
€) What is cross conjugation? Explain with example, (3)

3.2) Assign pka values of 2.3, 2.9, 4.2 & 4.6 to following aclds with explanation,

H
@L " d°”d°” éﬁh“
HO OH OH
(4)

b) Explain the following with suitable example.
12§ Homoérorhaticity

ii) Bis Homoaromaticity (4)
c) Explain different types of tautomerisation present in organic (4)

molecules.
UNIT - II
4.3) Explain generation, stability and reactivity of carbocations, (4)
b) Give any two methods for the 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, (4)

5.a8) Explain the following aspects of Fries réarrangement with suitable
examples.

1) Kinetic and thermodynamic cantrol
2) Cross over product formation

(4)
b) What are carbenes? Suggest two methods for their generation and
illustrate their reactivity. '
€) Discuss structure and stabllity of free radicals, E:;

UNIT - 1171

6.2) Designate the following pairs as EnantiomerlD'lastereom
compounds with suitable explanation N

s
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7.3)

b)

)

8.2)

Page No.3

PH 542.1
1)  COOM H
H OH and HyC H
CH; OO0H
1) Hs Cl Cl CyHs
and :(
He” Br HC e (3

Give the structures of stereo Isomeric products formed in the
following reaction. Predict the major stereo Isomer and justify your
answer,

STALOYSIUS COLLEGY
CH; HCN ? + 7 MANGS Library
" %H > LORE-575 nna @

H
Designate the stereo isomers I,“Ii‘-and- Il ‘as R/S, use suitable
reagents to account for their formation. Account for changes in
configuration.

COOH COOH COOH
HO —CI —H —H —C—C — > H—C— OH

CH,COOH CH,COOH CH,COOH
Write the Fisher projection for the meso-2.3-dibromo butane and
convert it to newman and sawhorse structure. 3)

(5)

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

Explain the different methods of resolution with example. (5)
' UNIT - IV

Give the products of HNO, oxidation of the following aldohexoses,

comment on their optical activity/inactivity.

CHO
H —— oH
HO —— H  HNO,
HO 10 S el
H_ |  oH

CH,0H

CHO
H —— oH
HO —— H  HNO,
H—| oy —>;
Hp =IO
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b) Give structures of A, B, C in the following sequence. Account for ]
their formation. a)

Sucrose +(CH3);50, (excess) “-—ﬂm A "—'-rw B+C

€) Discuss epimerization with suitable examples. (4)
3.:2) Explain the use of Smith degradation in structural elucidation of
polysaccharides. (a)
b) Outiine the steps involved in the conversion of D(+) glucose to D(+)
mannose. (4)
€) Discuss ascending sugar series with suitable examples. (4)
FH AR KA 4
RO R LA LN

1 wle } "'!
LT N WZWAAM

ST.ALOYSIUS COLLEGE
PG Library

MANGALORE-575 003
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St Aloysius College (Autonomous)

Mangaluru
semester I = P.G. Examination - M.Sc. Analytical Chemistry

November - 2018
PHYSICAL CHEMISTRY

Time: 3 Hours Max. Marks: 70
PART - A
1. Answer any FIVE sub-divisions of the following: (5x2=10)

a) Entropy is a measure of unavailable energy. Justify.

b) For a chemical reaction, AH =168 kimol® and AS =560 Jk!, At what
temperature the reaction exists at equilibrium?

¢) Write any two differences between order and molecularity of a reaction.

d) What are fast reactions? Why conventional methods cannot be employed to
study these reactions?

e) Givean example each for Homogeneous and Heterogeneous catalysis.

f) What is 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;S0, solution and i) 0.25 M Al;(S04); solution.

ST.ALQESIUS COLLEGE
3 Librar

PART - B MA \'GALORE-S,;S nna
Answer any FIVE of the following choosing at least one full question

from each unit: (5x12=60)
UNIT - I
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 signlﬂcance
b) At 37°C, the osmotic pressure of blood is 7.65'atm. q muah

injection that is to have the same osmotic pressure _as_.b_l,_‘_ .

R=0.0821 dm? atm K'mol?).
c) Obtain Gibbs-Duhem equation. Explain its significance.

UNIT - II
4.a) Discuss the collision theory of bimolecular gaseo .l'Ba
b) Explain the influence of ionic strength on the rate
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¢) Discuss In detall the kinetics of parallel reactlons. )
ns. 4
5. a) Outline the continuous flow method for study of fast reactio i (4)
| nched chaln reactions. Obtain the condition
(4)

b) Discuss the kinetics of bra

for explosion limits. e
c) Write a comparative note on photochemical hydrogen-halog - !
reactlons.
UNIT - III
(4)

6. a) Describe In detall the Influence of pH on enzyme catalyzed reactions.
b) Glve a detailed account of bimolecular surface reactions. (4)
(4)

¢) Write a note on equilibrium treatment of catalyzed reactions.

7.a) What are the postulates of B.E.T. adsorption isotherm? Explain the
(8)

application of this isotherm In determination of surface area.
b) Discuss the activation energles for catalyzed reactions forming

Arrhenius and Van't Hoff intermediates. )
UNIT - IV
8.2) Explain the variation of molar conductance of strong and weak
electrolytes with dilution. (4)
b) Discuss the phase diagram of three component liquid-liquid-liquid
System by taking a suitable example. (4)
c) Explain Debye-Huckel-Onsager equation. How is it validated? (4)

9, a) Give an account of th i f
e effect of VISCOS?[’Y of the liqui ioni
. quid on molar ionic
conductance (4)

0.509,
c) Outline the appli | ]
plication of phase ry| )
e to eutectic s ste
t#tlt#t* Y fira (4)
gi"SlUS CULLEG
ANG A5 Prary
ALORE 575
g
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st Aloysius College (Autonomous)
Mangaluru
semester I - P.G. Examination - M.Sc.

November — 2018

RINCIPLES OF ANALYTICAL CHEMISTRY AND SEPARATION
TECHNIQUES

Analytical Chemistry

P

Time: 3 Hours Max. Marks: 70
PART - A

1. Answer any SEVEN sub-divisions of the following:
a) Precision always accompanles accuracy, but a high degree of precisi

not imply accuracy. Justify.
b) Write significance of Q-test. ST.ALOYSIUS COLLEGE
¢) Write Importance of nucleation step in precipitation. . c" ;L'(;;'g;‘_" +003
d) Write indicator action of Phenolphthalein.
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.
i) List various types of detector systems used In ‘HPLC'.

PART - B

Answer any FOUR of the following choosing at lea
question from each unit:

(7x2=14)

on does

st one full
(4x14=56)

UNIT -1
2.a) Discuss methods of elimination of systematic errors.
b) Analyst of a sample of iron ore gave the follovklhg’ﬁg:rtj:g?t‘ajé&?éfhés’
for the iron content: 7.08, 7.21, 7.12, 7.09, 7.16, 7.14;7.07,:7.14,
7.18, 7.11. Calculate the mean, standard deviation and co-efficient of

(4)

(5)

variation for the values.
c) Discuss advantages of organic precipitants in inorganic ions analysis.  (5)

3.a) Write the significance of students t-test and F-test.
b) Write a note on gas sampling.
c) Explain the concept of ‘precipitation from homogene

an example.
d) Write a note on random errors.

UNIT - IT
4.a) Discuss the titration curves for the neutralization o
a weak base. .

b) Explain working of diphenylamine indicator
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it ation.
Psc) Explain the role of buffer solution in complexometric titr

tions.
d) Discuss Industrial applications of complexometric titra

: jon KOH.
5.a) Explain titration curves obtained when H;PO, titrated by
b) Discuss theory and principle of iodometric estimation. et
c) Explain the importance of masking technique in comp

titration.

UNIT - III
6.2) Explain the following statement in the process of extraction: The
extracting solvent should be used in parts instead of using the whole

liquid in one lot.- B o |
b) Write a short note on column packing in HPLC. @ |
.« +wanalysis. ) 1
d) Discuss the characteristics of ion exchange resins. Explain Anionic and
cationic resins, (3) I
7.a) Write differences of batch and continuous extraction. (3) |
b) Explain the plate theory of chromatography, (4) I
c) Discuss the application of jon exchange chrornatography in softening I
of hard water, (3) lI
9 Explain the principjes o "orking of Flame Ionisation Detector (F1p) |
and Thermal conductivfty detectors ygeq
S Used in gas chromato
XA A g graphy (4) |
ST.ALOYS|US COLLEGE
PG Library

MANGALORE-5 75 003
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Mangaluru
semester I - P.G. Examination - M.Sc. Analytical Chemistry

November- 2017

INORGANIC CHEMISTRY
Time: 3 Hours Max. Marks: 70
PART - A
1. Answer any FIVE sub divisions of the following: (5x2=10)

a) Arrange the group 16 & 17 elements in the order of increasing of electron
affinities and justify your answer.

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

c) Among the trihalides of boron, which is more acldic and why?

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

St A EAE s sr.uggs:us COLLEG)
l.;lvl;l v
b. HgO+H;S=HgS+H,0 1l MANGA Lqu-g'75 nn3

e) Classify the following boranes and éafﬁpranes according to Wade's rule:
CaBgH1a',BioHss™, ByyHi3? & B, Hy

f) Borazine is called inorganic benzene. Justify.

g) Give any evidences for the electropositive nature of I3.

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

PART - B

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

UNIT - I
2.a) 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 radii. @)

c) Construct molecular orbital diagram for CO and calculate if

order.

3.a) Identify the intermolecular forces that will occur E
and solvent compounds when dissolved.
i) KBr dissolved in water
il) HBr dissolved in propanol
iii) Butanol dissolved in water
iv) Benzene dissolved in acetic acid
b) Derive Born Lande’s Equation.
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PH 541.1 dtion  K+F-KF AH = 19keatmol ™. under

0 ! !

c) For gaseous rea trostatic separation from

conditions where cation Is prevented by ele s eV, Calculataithg
combining with each other. The I-E-lﬂf K\f;zf; 06 K calmol®) “I
electron affinity of Flourine in kcalmol™ (1 € * .

UNIT - 1T *
n reactions of liq NHi & Uq

4.a) Give reactions to represent autolonisatio

vents.
S0,. Glve any two advantages of these sol

es? Arrange the following In the order of
as

b) What are Lewis acids &b
decreasing basic strength. ! "
i) NHs, PHj, SbHs i) NH3, NCl3, NFa Expla]n i

jatin solvents?
c) What are levelling and differentiating i

les.
5.a) :::n:e perchloric acid, chloric acid, Chlorous acid & hypochlorous (a)
acid in the order of increasing acidic strength and justify. .
b) Arrange the following in the order of decreasing acid strength an
jusﬁW-th'qr_ﬁ&r. M ALDYSIUS Cliumub
HNO,, HAsOs, HPO; P g:&ﬁ;g{%s a03
HiPOs, H3PO3, H3PO; (4)
¢) Explain the terms i) Super acid ii) Symbiosys (4)
UNIT - III
6.a) Explain the preparation of different types of silicones. (4)
b) Explain the concept of 3 centre 2 electron bond in boranes using |
molecular orbital theory. (4)
c) Give structure of boranes having STYX number 4120 & 4220. (@) |

7.2) Give the structure of boron nitride. How does it differ from graphite? (4)
b) What are closo, nido, arachno and klado boranes? Give one example |

for each. “
C) What are pyroxenes and amphiboles? Give their structure. (4
8.a) Explain the struct bl l
i ure and preparation of cyclic phosphazine with an ;
b) Explain the geometries of XeF, and Xe0,, 5
! ¢) Explain the Preparation and structure of SaN v
-@) How does Cl20 react wit "

) Discuss the geometry of ICly and 1.-
3

TRREX K Rp
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PH 542.1 Page
3. a) Discuss about the types and applications of hydrogen bonds in organi
molecules. .
b) Write a note on intermolecular forces. t‘ﬁ'
¢) Comment on the aromaticity of annulenes. -
UNIT-II (‘-h'
: two
4, a) What are nitrenes? How are they generated? Describe any i
important reactions of nitrenes. . i
. als.
b) Compare the relative stabilities of carbanions and free radic @)
¢) How are the following non-kinetic methods useful in determining
reaction mechanisms? y / &
i) Detection of intermediates ii) Stereochemical ev;demj'es (3)
5. 2) Give a brief account of structure and stability of carbocations. (@)

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

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

ST.ALOY) reaction meeltanisms. ¢
PG Libiraay
MANGA Lll}:{:i-s'i's 03 UNIT- III
6. a) What is meant by resolution of a racemic mixturc? Describe any two ]
important methods of resolution. @)
b) Explain Cram’s and Prelog’s rules with suitable examples. (4)
014 '.'c'.')'. ?:T:!r;;;flﬁ?‘ ,??_tﬁ'gn optical isomerism exhibited by lactic acid and tartaric (4)
¢ insdth ] %
7. &) Discss'thé 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 employed for the determination of
configuration of geometrical isomers, 4)
UNIT- IV
8. i H .
a) How is the chemical structure of fructose arrived at? (4)
b) Write a short note on the i
chem TR
monosaccharides, istry of ether and ketal derivatives of
¢) Discuss the use of Smith d i ‘2
egradati alkalin
techniques in the structural degrad:gu?d ¢ degradation
==l arides. (4)

b) Elucidate the chemical stmﬁlm
¢) Complete the follov.ring_m,éﬁ- S

Bry/H,0
i) Mﬂltoseﬂ,,_"
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PHYSICAL cHEMISTRY
e BEEE Max. Marks: 70
ax. Marks:
ART - A
1 Answer al'lv H!E s"b d
a) The activity of 2.5 moles ;:':'s‘-"ﬂs of the following: (5%2=10)

energy at 27°C?
'p) State Nernst heat theorem, Give its significance

¢) Write Taft equation, Why is it used?

d) The rate constant of a Second-order reaction is 5.70x10°° dm® molS™ at

'25°C and 1.64x10™ dm>mol-le-
dm’mols™ at 40°C. Calculate the activation energy.

What is the effi
e) ect of pH on enzyme catalyzed reactions?

f) How does chemisorption differ from physisarption?
g) Explain Eutectic point,

h) Walden's rule is more applicable to larger ions than the smaller one.

Justify.
ST.ALOYSIUS CCLLEGE
PG Library

MANGALORE-575 80

P ..l'l\l" ¥

PART - B
Answer any EIVE of the following choosing at least one ' (5x12=60)

| full question from each unit:

f UNIT - I
z{.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)
¢) Define partial molar volume. How is it determined by intercept
method? (4)

3.2) 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.

Derive Duhem-Margules equation. Mention its physlcal.:s,igniﬁgggqg. (4)

' UNIT - II e

:a) Explain lower and upper explosion limits by deducinlg'

rate expression of branched chain reaction. f :
b) Hammelt's relations called the linear free energy relati

(4)

A= B-C.
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5.a) Comment on the effect of solvent on the rate of chemical reaction by (a)
deducing the related expression for an lonic reaction.
b) Discuss the stopped flow technique for the study of kinetics of fagt
reactions. @)
c) Discuss activated complex theory of bimolecular reactions. (a)
UNIT - III
6.a) Derive Gibbs adsorption isotherm for solutions. (a)
b) Give an account of semiconductor catalysis. (3
¢) Discuss the kinetics of acid-base catalysed reactions. (4
7.3) Discuss briefly BET theory of multilayer adsorption. (¢]
b) Explain the concept of equilibrium and steady state approximations. (5)
UNIT - IV
8.a) Discuss the Debye-Huckel theory of strong electrolytes. (4)
b) Describe the phenomenon of equivalent conductance minima. (4)
c) Briefly discuss the Bjerrum theory of ion association. (a)
9.a) Discuss the application of phase rule to Ag/Pb systems. (4)
b) Derive Debye-Huckel-Onsager equation. (4)
c) Explain the phase rule for 3 component system. Give an example. (4)
Nanenni) A o KKK K KKK K ok
2 ANOIADNAM
o SIS oL
MANGA ORE.;]‘;S 003
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| St Aloysius College (Autonomous)
|

Mangaluru
seme-"te" I-P.G. Examination - M.Sc. Analytical Chemistry

November - 2017

PRINCIPLES OF ANALYTICAL CHEMISTRY AND
SEPARATION TECHNIQUES

fime: 3 Hours Max. Marks: 70
PART - A
i, Answer any SEVEN sub divisions of the following: (7x2=14)

a) Write any two differences between post precipitation and co-precipitation.
b) What are the criteria in

cipitation m\fg.d while selecting washing liquid in gravimetric
pre :

c) The foHov::i:g is the data obtained by ISRO on analysis of Cr content in lunar
| rocks tfv andrayana mission. Is there any value listed below by neutron
| activation analysis that can be rejected?

3-227'0'2‘50' 0.248, 0.243, 0.281, 0.262 and 0.345. Tabulated Q-value is

d) Why is it impossible to titrate all three protons of phosphoric acid in
aqueous medium?

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

f) What is formal potential? In what respects it differs from Nernst potential?
g) What are masking agents? How are they used in the solvent extraction?
h) 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 i) electron capture detector. Assume the column used for the
separation resolves all 5 compounds with baseline sepagq;ign. 2 i

. LEP;US COLLEGL
P Labrdny

l PART - B MANGALORE-575 (07
Answer any FOUR of the following choosing at least one  (4x14=56)

full question from each unit:
o UNIT - I

2.a) Hydrous oxides of Fe (III) and Al are preferred to precipitate by
homogeneous precipitation from solution by hydrolysis of urea at

| [

100°C than by direct method, Give reason. (3)
b) Discuss optimum conditions of precipitation based on Weimarn's
ratio. ; . 3)

¢) In BARC Mumbai, detailed records are kept of the qu
Plutonium received, transported and used. Each shif
Plutonium pellets received from Canada is carefully
that the purity and hence the total quantity is
country’s claims. A particular shipment is a
follovjng results: 99.3, 99.87, 99.9 and 99.86%. 1
\ as received from the supplier is 99.91%.

accepLabIe?
|
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3.a)

b)
c)

d)

4.3

—

5.3)

b)

d)

-

PS 544.1 \
What are organic precipitants? ~ Mention the advantages ang
disadvantages. ()

rcentage valy |
Analysis of a sample of Iron ore gave the followIng 957 5 31’3 e |
for the Iron content; 7.08, 7.21, 7.12, 7.09, 7.16, /¢ t;f ;aﬂ'a:nd "
7.11. Calculate mean, standard deviation and coefficien on

for the values.
Discuss any two methods of sampling used for solids. o (I)
A blood sample was sent to Fr Muller’s Hospital and KM Iospltal
laboratories In Mangalore to be analyzed for blood cholesterol. The
results obtained for the concentration (mg/dL) weTe
ital
s, = 0.13 s; = 0.15 ‘MAN(L‘\LU"" 15 003
ny = 10 = 10 , 95% level
i) Are the standard deviations significantly different at the 95% level?
Tabulated F value =7.56. '
i) Are the two means significantly different at conﬁdenceL levels. |
Tabulated F value for 90%-1.38 and 95%-1.83. i) 90% and ii) 95% (!‘)
What are systematic method errors? Describe any four Wways of |
identifying and compensating for method errors. (q)
UNIT - II
Calculate the H+ ion concentration in aqueous acetic acid solution if
0.01 M solution has pH=2.5 (ks=1.8x10"%). @
What is conditional stability constant? ~ How s it related to
concentration? @)
| Dlscgs:s't_hca: Itheory of acid base indicators. What factors can shift the
", pH range of an indicator? )
" Explain the theory of metal ion indicators. @
z?r;ni:ai:z?three interferences in Karl fisher titrations. How are they
| 3}
t?::ac:f;s,the factors that influence the titration curve in redox
Calculate the cell potentials at various stages in the titration of 50.0 1
cm® 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)
Discuss the selectivity and the sensitivity of the applications l
titrations with suitable examples, e - s (4
Contd..

i |
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t facto . Vi
note on factors
(ite @ affectlng solvent extraction, 3

6:0) block
praw the block dlagram for the HPLC Instrument. Explain the

p)
f
fundlon:::t :1 t’:zl reciprocating pump. what precaution will you take
while 5:- R gon t':“t for HpLC system while using UV detector. 3
es
o write ¢ ) Ynthesls of jon exchange resins, Explain the
factors affecting lon exchange equllibria, @

_ glaporate the te
1d) i)hmmptographv MS WCOT and SCOT as used In gas
c .

il) How does the resolution vary with (i) L
1) Length of the column
il.1l) Diameter of the column, ’ ST.ALOYSIUS COLLEGY
( PG Libhroary
jii) Explain the functioning of electron capture detector, MANGALOR |i.4:)?5 nn?

”)'Explﬂ"‘ the principle apg

Instrumentation of lon-Exchange
chromatography, (3)
h
b) under what circumstance temperature programming is performed in
GC? How does the change in temperature moves the peaks? ANM (3

¢) The organic compounds dimethy| ether (CHs0OCHs) and ethanol
(CH3CH20H) have the same molecular formula, the same molar mass
but di[l‘ferent structural formulae. A sample containing both ethanol
and dimethyl ether s analysed by GLC with a polar stationary phase
and a]ﬂame lonization detector. Will the two compounds produce
peaks with the same retention time? Explain your answer.
[) 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 at least three components, one of which must be

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

cvcloﬁlexane.

i) Th|F mixture has three components, but cyclohexat

them.

iv) The mixture has at least three components

be cyclohexane. ‘
d) Explain the functioning of GC - MS

interfacing of GC and MS, (ii) Quadrupol

kKRR KK |
J
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