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PART * A

Ans,w*r ail t lrt* ciuestions : q$xn *S3

1^ a) !;tate i-leisenberg's uncertainty principle.
b) Define pericyclic reaction. \

c) What is FIMS velociry ?
d) Zerc group eienrents have very high iorrization energy. Give reason.
e) ArranEe ihe following carbocation in the increasing orrler of their stabii ity :

i lFLCH2, (CI-I3i3C, (CFtslzCH

f ) Give llle r*l;rtionship between irrversion temperature and Van der Waals conrii:enis
I

PART - B

Ansr,r;er ,$ffiV tl"aree c{ue$tions of the folk.,witig : (3;*ti="[ffi]

2" a) Explain the significance of the Azimuthal quantum number. Give afl lhe ,;arues
{ o r l a n d m w h e n n = 3 .  4

b) How does €lectron affinity vary along a period and down a. group ? 2

3. a) Write a n{.}te on Slater's rule. 4
b) Def inecovalentandVanderWaal 'sradi i .  z

4. a) What !s electronegativity ? How is it calculated by Paulir-lg's method ? 4
b) Siate and explain Hurrd's rule of maximum multiplic rr. 2

5. a) Radius of cation is srnaller than that of the corresponding atom. Give reason. 2

b) Fxplain the factors which influences the ionization potential. 4
P.T.0.
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PART-C

Answer any three questions of the following : (3x6=18)

6. a) What is inductive effect ? Using this how do you explain chloro acetic acid
is stronger acid than acetic acid.

b) Define hornolytic and heterolytic cleavage with examples.

7. a) Discuss the effect of solvent on $N1 and SN2 reactions.
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1 3 .

b) Explain 1,}and 1 ,4 addit ion reaction$ of bromine to 1 , 3 butadies"re.

a) Discuss E, mechanisnr taking t-butyl bromide a$ an example.

b) Explain steric effect with suitable example.

a) $tate and explain the mechanism of Anti-Markownikoff's rulle.

b) What is pinacol-pinacolone rearrangement ?

PART - D
Ans\qie!" amy three questions of.the following :

10. a) Whai is adsorption ? Discuss the infNuence of temperature and pressure
on the adsorption of gas on a solid. 4

b) Define most probable velocity and give its mathematical expression . ?.

a) State iaw of corresponding state. Derive the reduced equation of states. 4

b) Calculate the RMS velo'city of hydrogen molecule at 27"C [R = 8.314 J K-1 MoFl]" 2

a) Explairr Maxwell-Boltzmann cJistribution ol molecular velocities. 3

b) Describe the rnechanism of heterogeneous catalyst. 3

a) Write a note on Andrew's work on liquefaction of carbon dioxide. S

b) Elucidate lock and key mechanism of enzyme catalyzed reactions. S
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cyclic silicates.

b) What are n-and p-type semiconductors ?
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201 5

0

Time : 3 Hours Max. Marks : 60

lnstruction : Write balanced equations and neat diagrams wherever necessary.

PART _ A

Answer all the questions :

1. a) What are active methylene compounds ?

b) State first law of thermodynamics.

c) Write the structure of silica. ; ...
d) What rype of compounds undergo Cannizzaro reaction ?

e) Define viscosity.

f) What are insulators ?

(6x1=6)

PART _ B

Answer any three of the following . (3x6=18)

2. a) Discuss the structure of XeO, molecule. 4

b) Explain the ionisation of acetic acid in liq. ammonia. 2

3. a) Explain Pearson's conpept of hard and soft acids and bases. Give examples. 4

b) Write a short note on super conductors. 2

4. a) How is diborane prepared ? Explain the nature of bonrJs in diborane . 4

b) Explain acid base reaction in liquid SOr. 2

5. a) What are silicates ? Write the structure of ortho silicates, pyro silicates and
4

2

P.T.O.
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Answer any three questions :

-2-

PART - C

I il|ililt ffit ilil liflt ililt iltt ffl

p8. a)

b)

r.\\ r j

{3x6=18}

6. a) How will you convert : 4
i) 

'Acetoacetic 
ester lnto ant!pyrine

ii) rv"iaicnic ester into harbituric aclc{ ?

b) Write the rnechanisrn for the reactlon hetween carhonyl compound and pheny
hycirazine. p

7 " a) Arrange the following in the increasing order of their acidity :
2-c!'tloro pr*pionic acid, Z-fluorrc pnopionic acid and pnopionic acid. Give reascin.

b) {3!tre th* rnechanism of canlzzaro,$ reaction"

Hx6:lain the effect af heat on iactic acld.

what is Keto-enol tautomerisni ? Give example.

Give the synthesis of citric acid.

g. a) Fxplain "

i) Arndt-Eistert reaction

ii) Rosenmund's reaction.

b) Write the tUpAC name for :

i) H2NCH2CH2CH2COOI_{

i i )  CH. _ CO _CH _ CH, _ CHU .
t ,
CH.

PART _ D
(3x6=18)

Give examples
4

' z

Answer any three questions :

\ ;
+

10. a) What is an emulsion ? Mention different types of emuisions.
for each.

b) Explain the effect of temperature on surface tension.
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b)

Derive an expression for the calculation of the entropy change of an ldeal gas
when the temperature changes from T, to T, and the volume changes from
V, to V,.

The water flow time for an Cstwald viscometer is 59.2 sec. at 25'C. lf 46"2 sec.
are required for the sarfie voiume of et|ryl benzene (density = 0.867 g crn-s) to
fiow thi"ougt-r capiilary, calculate its absolute viscosity at 25oC, that of water
being 0.CI08$5 poise at the same tem6:erature.

State and explain Carnot's theorern.

Calculate the maximurn etficiency of a steam engine operating between 1 i 0"C
and 25"G.

How do you prepare colloids by duuble decompositlon rnethods ?

Write short notes on : .

i) Plank's racliation law

ii) Gornpton effect.

Explain why Go is always greater than Cu"

12" a)

b)

c)

13.  a)

2
,\

g

b)
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lV Semester B.Sc. Examination, April/May 2015
(Semester Scheme)

CHEMISTRY

Time: 3 Hours 

Paper - lv (2008 to 2013) 

Max. Marks : 60

Instructions: 1) Use SI Units.
2) Draw neat labelled diagrams and equations wherever

necessary.

PART _ A

Answer all the questions :

1" a) What is an amphiprotic solvent ?

b) Write the auto-ionisation reaction of liquid ammonia.

c) Name the reducing agent used in Clemmensen's reduction.

d) Write the structure of Indole.

e) Give the unit of second order rate constant"

f) Define centre of symmetry.

(6x1=6)

PART - B

Answer any three of the following : (3x6=18)

2. a) Discuss acid-base reaction and complex formation reaction in liquid SOz with
examples. 4

b) Differentiate nuclear fusion and nuclear fission reactions. 2

3. a) What is meant by pH range of an indicator ? 2

b) What are isotopes and isotones ? 2

c) Calculate the binding energy of helium nucleus in MeV, mass defect of
He is 0.02912 amu . 2

4. a) Explain the action of methyl orange indicator in acid-base titrations. 4

b) List out any two advantages of liquid ammonia. 2
P.T.O.
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5. a) what is the principfe of nucrear reactor ?
nucfear reactor and fabef it.

b) Write notes on :

i) Universal indicator's

ii) Behaviour of metals in f iquid NHs.
iii) Adsorption indicators.

r rfilfift lilt til fltil ilil| filt iltl

Sketch the diagrammatic view of a

4

(2+2+2)

(3x6=18)

4

2

3

3

2

4

-2-

Write a note on pH tltration curves.

Give an exampre for sofvofysis in f iquid ammonia.

PART - C

Answer any three of the following :

7 ' a) what are heterocycf ic compounds ? classify them with examples.
b) Write a note on resonance energy.

B' a) Expfain the mechanism of halogenation of benzene.
b) Discuss skraup's method of synthesising quinorine.

9. a) what are the postulates of Baeyer,s strain theory.
b) Explain Friedel-Craft's alkylation and acylation of benzene.

10' a) what are cyclo aikanes ? How is cyclopentane synthes izedby Freud,s
method ?

b) Discuss the aromaticity of pyrrofe.

1 1' a) How is pyridine prepared from acetylene ?

6. a)

b)
4

2

3

3

2

4

b) Explain the orienting influence on benzardehyde and toluene during
electroph ilic substitution reactions.
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PART - D

Answer any three of the following :

12. a) Discuss the principle and experimental technique involved in
spectrophotometric kinetic study of oxidation of indigo-carmine by
chloramine-T.

PD 260

(3x6=18)

4

2

4

2

b) What is mesomorphic state ?

13. a) Enumerate the elements of symmetry present in a cube.

b) Differentiate symmetry elements and symmetry operations.

14. a) Decomposition of a gas is of second order reaction calculate the half-life of
the reaction when d = 4x1O-2 mole/litre and k = 0. 4162lit mol-1 min-1 "

Derive expression for second order rate constant when E = b.

What are nano-materials ?

How is the Avogadro's number determined using X-ray diffraction method ?
Explain in detail.

2

4

2

b)

15. a)

b)

16. a) How is the order of a reaction determined by differential method ?

b) Sketch the unit cells of three types of cubic lattices and name them.

3

3
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V $emester B.Sc. Exanrination, Oct./Nov. 2015
($emester Scheme) (2008 Onwards) 

\

CHEMISTRY
Paper - V : InorEanic Chermistry

Time: 3 i-.lours Max. h4arks : 60

/fl$tf{,refroff : Write equations and neat diagrams wherever necessary.

PART_A

Answerall the questions. ' (1rlx1=10)

1. a) d-biock elements form coloured compounds. Give reason.
b) Why actinides have greatertendency to form comprlexes than lanthanldes ?
c) Write the IUPAC name of [Co0ln(en)r]+ ion.
d) Define coordination sphere.
e) Give an example for bridged complex.
f) Name the isrtmerism exhibited by [Co (NH3)5 Br]SOo and [Co (Nt-tu)u SOq]Br" ''
g) Define precision.
h) What are high spin complexes ?
i) Write the structure of 1, 10-phenanthro line.
j) What are spectrochemical series ?

PART*ts

Answerany five questions. (bx4=20)

2. Explain the lorrration, geornetry and rnagnetic property of [Ni(CN)o]2* on the
basis of valence bond theory.

3. Write the conditions for the precipitation in gravimetric analysis. 4

4. Explain any two physical methods to study the formation of complexes. 4

5. Discuss the geometrical isomerism in square planar ccrnplexes. 4

6. Explain , 
'

i) hydrate isomerism
ii) l inkage isomerisnr. 4

P.1".O.
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a) Calcr-rflate the magnetic moment of a high spin cornptex in which rnetal iun
having d5 configu ration,

tr) Write the l imitations of VBT.

Hxplail"i the f*llowing properties with respect to larrthernicies"
i) oxicJeltion states
ii) magrrt:tlc praperties.

!::)AF{T __ C

Answer eff iy f nve questions.

7"

R

10 .

1 X .

12 "

13 .

14 .

1 5 .

{

'tl

c6

g" a) Explain the maEnetic properties c,f [Fe (t{z0)6]2+ anrJ [Fe (CN)'J3* basecl nn 
*

CFI-.

b) 
-fransition 

elernents shows varlable oxidaiion states. Vt/hy ?

a) tlutllne the irnportant features of CFT"
b) Descri l .re the splitt ing of d-onbltals in tetraheciral cnrnplexes,

a) Hxplain ihe ciassif ication of l igands with sult i lble exaffiples.
b) Which ccmplex lrag larEer cryster! fielcJ splittlng tCo (Ch,i)*]u*or [Co(t\l--13)6]3" ?

why ?

e) Explain the advantages of organic precipltants fiv{r}r inorEanic pr*c!p![alrts.
b) Write the structure and u{ie cf HDTA in vr: lumstnic estirnation of zinc.

a) Discuss the following wlth respect tcl transit ion elemellts
i) Gclmplex forrnation
ii) Spectnal properties"

b) \fuhat are outer orbital cornplexes ? aSivc an exanrpl*.

a) V,/hat are errors ? Explain the types of errors.
b) What ane chelates ? Give an exanrple.

a) What is lanthanlcle contraction '? fvlention ihelr coru$equences.
b) Calculate CF$E value for cls lt:rru, spilr octahedral cornpiex"

fi,T

d!

r'"h

d{

,n

5r

t"!
,6

4
\

It\

d:

4

2

4

2
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V Semester ts.Sc. Examination, Oct./Nov. 2015
(Semester Scheme)

{2008 Onwards)
CHEMISTRY

Paper - Vt : Organic Chemistry

Max. Marks : 60Time: 3 Hours

lnstruction : Write equations and structu res wherever necessary.

PART_A

1. Answerall the questions :, (10x1=10)

a) Write the btructure of methyl orange.

b) Mention the applications of buna S.

c) How does a red shift differ from a blue shift ?

d) Which disease caused by the deficiency of vitamin E ?

e) What is Barton reaction ?

f) Deline iodine value.

g) Give an example for plant wax.

h) What is chemotherapy ?

i) Name the product formed by the photo-oxidation of benzaldehyde.

j) ldentify the types of signals 1H NMR spectrum oI acetophenone.

PART- B

Answer any f ive questions : (5x4=20)

2. What are merits and demerits of soaps and detergents ? 4

3. Outline the synthesis of nylon -6, 6 and give its uses. 4

4. Write notes on i 4

i) Saponificationvalue

ii) Thermosetting resins.
P.T.O.
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Explain Norrish type I reaction.

Making use of Woodward-Hoffmann's rules, calculate the tr *u" of the
following molecules :

\.----..
/-\ /ii) -v/-\
/

7. Write short notes on :

" i) lFt spectroscopy and

ii)  Vitamin - A

B. Give the synthesis of Phenolphthalein.

PART - C

Answer any five questions of the following : (5x6=30)

9. a) Describe the primary and secondary processes involved in a photo chemical
reaction.

b) Mention the mode of action of chloroquine.

10. a) How do you prove the presence of

i) OH groups and

ii) Six membered rings in the molecule of alizarin. 
\

b) What are the uses of neoprene ?

1 1 . a) Outline the procedure for the manufacture of soap by hot process.

b) What are chromophores and auxochromes ? Give examples.

PE 262 -2-
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a) Explain chemical shif t  with examples.

b) Write the structure of vitamin - C and mention its occurrence.

a) Discuss the photochemistry of cis-trans isomerism of conjugated dienes.

b) What is step growth polymerization ?

a) How do you synthesize

l) Paracetamol

ii) Malachite green.

b) A compound with molecular formula CrHuO gives the following ,H NMR
spectrum :

singlet at 6 2.35 for 6 H, give the structural formula.

a) Write notes on :

i) Developed dye

i i)  Acid value.

b) Mlention the lR frequency range for carbonyl and alcoholic groups.

-3- PE ?62
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12.

1 3 .

14 .
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. V Semester B.Sc. Examination, October/November 2015
(Semester Scheme)

CHEMISTRY
Physical Chemistry (Paper - Vil) (2009 Onwards)

Time : 3 Hours Max. Marks : 60

lnstructians: i) Write chemical equations and neat diagrams wherever
necessary.

ii) Use 5l Units.

PART-A

Answerall the questions, (10x'! = 10)
'l . a) Whai is bioluminescence ?

b) What happens to absoetion of light with increasing'concentration of solution ?
c) Show that the sum of the transport numbers ol cation and anion is unity,
d) Define Gray.
e) Give an example for an acidic butfer.
f) What is energy yield ?
g) Name any two methods to prevent corrosion.
h) Define standard electrode potential.

i) Why is KCI used in salt bridges ?
j) Give an example for a fuel cell.

PART_B

Answer any five of the following : (5x4 = 20)
2. Discuss the electrochemical reaction occurring in corrosion of a metal. 4
3. A cell is made up of zinc dlectrode and copper electrode, E" for Zinc and Copper

electrodes are - 0.76 V and + 0.37 V respectively.
a) Represent the cel,.
b) Give the electrode reaction.
c) Write the cell reaction.
d) Calculate the emf of the cell. 4

P.T.q
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4.

q

u.

7.

I

PART .- C

Answer any five of the following : (5xG = 30)

g. a) State Kohlrar.r$ch's law of independent migration of ion. How do you calculate

molarconductance of ammoniunr hydroxide.at irrfinite dilution.

b) Explain rnechaniqnr of phosphorescence'

10. a) What are concentration cells ? Explain the application of concentration ceii in

the determination of valency of ions.

b) Molar conductance at infinite dilution of Nan and Cl- ions are 50'0 x 10-3 mho's

and 76.J4 x '10-3 mho's respectively. Calculate the transport nurnber

of Nao and Cl- ions.

11. a) Explain the corrstruction of lead storage cell. Write tne discharging and

chargtng reactions.

b) What is corrosiotr and give an example'

12. a) What is molar extinction coefficient ? How dc ycu deterrnine molar extinction

coefficient graPhicallY ?

b) Discuss qualitatively the Debye-Huckel-onsager theory.

4

z

J

4

2

3
.D
J
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Define quantum yield. What are the reasons for high quantum yield ?

Draw and explain the conductometric titration curve of mixture of HCI and

C$-{sCOOh{ against NaOl-{ .

What ane burffer sohltions ? Derive Hendersons equatlon for an acid buffer.

What is electrochemlcal series ? Explain its impofiance'

Describe the radiolysis of acetic acid.

/tlq,

4

4

4

4
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13' a) How is ihe pH of a solution determined using glass electrode ? Give theadvantages of the glass electrode.

b) write a nots oil uranyr cxarate actiriometer"

14' a) How rs tl ie ionic prorJuct of water deterrnined by co*ductancemeasLirements ?

b) E" of Daniel cell is 1 " 1 v. calculate AG' and K for the cell reacti*n at25"C"

Disc.rss the 'ore of buffer in maintaining pH in sugar incustry.
How does the rnolar conductance vary with dllutiori ?
write the characteristics of reversibre celrs.

-"1-

Pffi 264
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l- ime : 3 Hours

vI semes-ru.'*:l-f 
tff:fl-;;i;frTffiflLtrm ber 20 1 s

CHEMISTRY
Paper - Vl l l  ;  InorEanic Ghennistry
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Max. Marl<s : 60

(10x1 = 1CI)

{5x4 = zCI)

2

2

2

* ?

4

p.T.o.

1 .

lnstruction : Write equatiorts and neaf diagrams urfiesre ver neces.rary.

PAFIT -- A

Answer all questions : '

a) What are phosphazenes ?

b) frlame the metal extractecj by electrometallurgy"
c) Name the tracer elements in biological systems.
d) What are meta! carbonyls ?

e) Write the cornposit ion of LpG.

f) Define calorif ic value of a fuel.
g) What is annealirrg ?

h) Vdater gas is also calle.l as Blue gas. Why ?
i) What are Cerarnics ?
j) Wha:t are fluorocarbons ?

.  PART _-B

Answer anl/ f ive questions :

2. a) Describe the production of water gas.
b) ceramics are used as insulators. Give reason.

3. a) Calcutate rhe EAN of hti in Ni(Co)+.
b) Explain the rote of trace elements in biological systern.

4' Wl^rat are the constituents of a comnlon paint ? Mention gre function nf eachconstituent"
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6 a) write a shont note on glazing of ceramic articles.
b) write the cycfic structure of triphosphazene.

How is tungsten powder pro,J.rced from worfranrite ?
Discuss the ro0e of INa anc{ ca in biologiual systerr}$i.

what are refractories ? $-{ow are they classified ? Give an example for eaclrtype"

PAFIT * C
Answer ally fEv,e questlor"ls :

9' a) Expfain the nature of tvl-co bonding in mcnonuclear carbonyls.
h) How is alundum rnanufactured ?

Irf;il||flt ilff iltrililfiflilil f $iltf;$t

(SxS = Sffi)

,f\

aFc

,riie+
\

r$

A

6.

7

8.

10' a) Explain siruitching phenomenon in chalcogenide glasses.
b) How is Lithophone manufacturerj ?

1 1' a) Describe the extraction of thoriurn f ronr rnonaaite sand'.
b) Mention the applications of phosphorus based polymens.

12" a) Give the differences between inorganic and organlc polymers.
b) write the separation of Ag and cu from Au hy quartation pnoces$"

13' a) what are organometaliic cornpCIunds ? lfisct-lss the properties of organo lithiumcotnpounds.

b) l\lention the naw materials used in ilie producfion of cenamic wares.
a) Give the cornposition ancl one use of optical glass.
h) Mention the nequirements of a goocr exprosive.
a) write a note on the preparation and proper-ties of (sN)x.
tr) Write a short nerte on KUroll,s salts.

14.

15 .

.?
c"9

c,,

ti;6+

2

4

?,

A[f
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H

4,$

d"[

?

4

4
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Vi Semester E.Sc. Examination, Oct./lrlov. 20I5
(Semester Scheme)

CHEMISTRY
Organic Chemistry (Paper - tX)

(2008 onwards)

Tirne : 3 Hours Max. silarks : 6b

lnstructian : Write chemical equations and neat structures wflerever
necessary.

PART-A
Answer all the questions : {10x1*10}

1. a) Define planeof symmetry.

b) Give an example of a trisaccharide.

c) Name one cr -amino acid found in proteins.

d) Mention the physiological importance of atropine.

e) Mention the basic skeleton of terpenes.

f) What are Sterols ? 
'

g) Write the structure ol menthol.

h) Write the Howarth structure of qx -D(+) Glucopyranose.

i) Define optical activity

i) What are enzymes ?

Answer any five questions : 
PART - B 

(5x4'20)

2. What are steroidal harmones ? Write the structural iormulae of testosterone.
Mention its importance . 4

3. State isoprene rule. Give the classification of terpenes with an example each. 4

F"KCI,



A

R

b .

*-?

;-{

pF;rsp

Hlucidate the structure o{ Nicotine.

Write a shori notes on :
i) isoelectric point and

PAHT* C
Arrswer ftny fiwe qulestlons :

9. a) write a note on physiological action of cholesterol"
b) Elucidate the structure of citral"

"10. write the structural formurlae and their importance of :
i) Cacaine i i )  Quinine i i i) Oestrone

1 L a) what arfi i"rn-iclelc acids ? lvlention their types.
b) Vr/rite a note on mt-lta rotation"

c) what are qliasterecfiiers ? Give an examnle.

12. a) Wrlte a nrlte on epimerisation.

b) Give an account on classification of enzymes.

13. Write a slrort notes 0n :

i i) Zwitter ion state of amino acitJs.

Describe th* deternlination of r ing size of hexoses by methylation methcd.

What is optical r"esolution ? How are enantiomers resolved [:y chernical nrerthod i]

fcow do yuu eonvert D-Gluccse to D-fructose ?

I irfiilEfil ilHH ili! ililf; ilit$ ilfiI l$fi1

4&

{2*"2i

{Sxfii=S#}

/rt
.g

rfl4+

{fi+2+;?}

\

,{fi,

{tr+a}

iid+

riI

{F
\
)E

&

J'h

"A rX
I Af.

1 5 .

i )  R,&$nota t ion il) chairi elcnrgation reaction and carbohvclrates.

a) Write ttre partial structure of u -amylose.

b) lVhat are proteins ? Desciibe their classification based on molecular shape.

a) what is racemisation ? ilrustrate with an example.

b) Give the synthesis of anrino acid by Gabriel phthalirnide rnethod.
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I

T a hcnizontal l ir ie for the CO^|  - - -  - * r

2' vt'hat are sols ? Give the cliffet'er'lc;es f:etweeri lu,ro6lhilic ancl lyophul:rlc sicls.
3. a) Hxpilain TSrndall e:ffect"

b) Write Ciausius lViossc{ti equaticn anci mentit:n the fcin ns.
/ i '  Derive the eqr-lation forthe,v'aniatrnri of h{elrnholtzi 'ree,(*nergy with irolr irne ericjtemperaturu.

5' Define parachor. How is the parachor siudy herprur in the structurar erucidarronof qttinone molecule. q
$).1'.9.

I irf;lif,il tlfl[ ilifi ltfitI tiiil fitfl itf;t

vfl $ennester ffi,$c" Hxasnlnatiom, #et"/N$v" asl s
{$emest€r $cheme}

Gh!HruXISTffiY
F-!$lSnslce*f; #ft*n"n"sistr'yr {Fapew .* X} {fi643ffi ffir-lwerrr.isi

"l-irne : 3 l-{,rurs
h,4aii. tvlariu:s : *]ii

/ffsfr aJe fi*#d"' "" Draw neaf and labelfec diagrams r*nd u$o -$/ unld's wfierepys*r*/l#cc$saryi

FP/rF:t-[- * A

1. Answc*r al$$il-re clulestiofis.
a) Write the mathema.tlcetl alxpressicii tif Planck'$ racliatiorr law.
b) wh;it is the characteristic pruperty r.lf a bfack hcdr,, ?
c) Deiine zeta potential.
ci) Mention ilie sign of DG fr:r a *pontaneous pl"oCIs$s"

{X ffix"fi*1 il}

e) Write the clifterential fornr of Clausir-is Clap*yrofi eilsagon.
ti l-'loi'v ar* Gllrb's free eilsrgv etnrJ [-telmholtz fr"eer enCIrgy n^ratiienraticeif ly rei;:*teCtu eacfi other ?
E) Define zero point 6jner[Jy.
h) What is emissicn splectra ?
i) Why is the i,rlut t:f nii*lar pclari,zation vs

rnolecuie.

i) write the ecFration to calculete tfre prarachor"

I]ART - B

Answer ait'By five+ of the followinr.i : {,Sxr},*2{}}
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pF 2S4 llrill[f;r
S. Derive the rnoment of lnertia expression for a c.liatornic nlclecurle as rigirl

V " a) Mention the regions of electromagnetic radiation"

ilffi ilffi lllffi $ilii fltfii lgfrt
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b) 4 moles of an ideal gas expand isothermally from one litre to ten litres at 300 K.
Calculaie the f ree energy change of the gas R = 8.31 4 JK-r mol-l. 2

8. a) Flow does Raman spectrum originate ? 2
b) Write a note on Frank Condon principle. 2

PART* C

Answer ffimV f Eve of the following :

9" a) Explain compton effect.
t)) Write the $chrocJinger \ryave equatiCIn. Mentiun the tel'ms in it.
c) Whai: are the difference$ between, elastic and rion-elastic gels ?

10. a) Discuss the stabil i ty of colloids.
b) lVlention] applicatiorrs of colloids,

11. a) Explain the use of dipole moment to predict the $tructure of AB, and AB,
type. 4

b) State the Born-Oppenheimer approximation. 2

12. a) Derive Clausius-Clapeyron equation. 4
b) The lR spectrum s1 1H35 Cl consists of an intense line at 2.90 x 103 cm-l .

Calculate the force constant of HCI oiven c = 3 x 1 08 nr/$ec N = 6.023 x 1 023
- Mol-1. z

13. a) Define chernical potential. Write its mathematical ffixpression .
b) Derive the Glbkrs-fi-lelmholtz oquation at con$tant voltlrls.

X4. a) Dlsct-tss the rotational spectrurn of a diatornic ru-iici rotator mCIleci.ile.
b) Give any two applications of l .H. spectra. \

15, a) Write the vibration energy expresslons for a diatornic slmple harmonic
oscil latCIr, draw the vlhrational etlersy levels,

bt) What ls the Eros$ selection rule X'cr a rnclecule to shclv (i) microwave -q$lectrurn
and (i i) vibration spectra.

c) The pure rotational {nnicrowave) spectrum of tl-re Easeous rnr:lecule CN
conslsts of a series of ec;ually spaced l ines separated by 3.7878 cff i* i.
Calculate the internuclear distance of the mrolecule, Eiven C12 = 12,01 1 and
hl14 = 14.00S7 an'j ryroment CIf irrertia of the rnolecule = 1 .47t+2x '1 O*aG kg,nZ.
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