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L (i) Acid catalysed dehydration of Neopenty] alcohol
ives twa alkenes A and B as major and minor

product(s). Identify the two alkenes 4 and B
and explain the mechanism involved.
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Your Roll No.....commemmiee

Sr. No. of Questlon Paper : 18589 C
Unmigue Paper Code FOATTER
Name of the Paper : Atomic Structure, Bonding.

General Organie Chlemisiry
and Aliphatic Hydrocarbons

Mame of the Course ¢ Gaeneric Elective: Chemistry

Semester FARLED Y

Brurztron : 3 Hours Moximum Marks | 75
“ Instructions for Candidntes

| Write your Roll No. on the top immediately on receipt
af this guestion paper,

2, Use separate aniwer sheets for Sectlom A and
Section B.

3. Answer three questions from each section (Section
A ond Section B)

SECTION - A

driempt three guesiions from Section-A.
Question no. 19 compulsory.

PoT.0.
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(b} Explain oone method involved in the synihesis of

termingl and nonsterminal peetylengs. (]
e} Wrilg short notes on (any two): [2x2] )
. g . I
(i} Kolhe's electrolysis
i I
(il Wolf Kishner reduction
(i) Wurtz-filtig reachion
I
(500)
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Your Roll Noo .o

Sr. No. of Question Paper ! 1750 C
Unigue Paper Code o 337800
Mame of the Paper . Atomic Structure, Bonding,

Geperal Organic Chemistry
and Aliphatic Hydrocarbons

wame of the Course . Generic Elective: Chemistry

Semester « TPHLOY

Duration : 3 Hours Maximum Marks : 73
sifne 5 T n al

| Write your Roll No. on the 10p immedialely on recaipt
of this guesiion paper

3. Use separate answer sheels for Section A and
Section B.

31, Answer three guéstions fram cach section (Section
A and Section B).

SECTION — A

Artempt three gquestions frum Section=A,

Question na. 1 1 conpulior
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Your Roll No ..o

Sr. No. of Question Paper ; 1550 C
Unigue Paper Code ¢ 42171103
Name of the Paper . Atomic Structure, Chemical

Bonding, General Organic
Chemistry & Aliphatic

Hydrocarbons
Mame of the Course : B.Se. (Prog.)
Semester sk
Duration : 3 Hours Maximum Marks @ 75

Instructions for Candidates

I.

Write vour Roll No. on the top immediately on receipt
of this question paper.

Use separate answer booklet for each section.
Attempt all parts of a question together.

Use of calculator is allowed.

SECTION A

iAtrempt any THREE guestiony fram Section A]

P.T.0.
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L. {a} Write the time independent Schrodinger wave
equation for hydrogen stom and defing the terms

involved in ir.

th) Melting points of NuCl and CuC) are 442°C and
BO0°C respectively. Justify.

() Predict the hybridization of NH,, 80,5, XeF,,

{d} Draw the molecular orbital diagram for O,
molecule, Predict its magnetic charnoter,

(3.33.3.5)

2, (a) Write the Born-Lande expression for Lattice

encrgy and define the terms involved in it

(b) Bond angle in CHY is 109.5° whereas in NH3 the
band angle is 107.5%. Explain.

(e} Draw the radial probability distribution plots. for
2s. 2p and 3p orbitals.

{d) Arrange the following in tesme of increasing order
of their lattice energy and Explain the arder. LiF,
C&FJ. Mgs. (333 38)

1550 3

3. (6) Arrange 05, 0,07 0 in the increasing order

of their bond length,

{h] Arrange the following in the increasing order of

their melting point and explain the order,

CuF,. CaCl,, CaBr, and Cal,

{¢) Caleutate the wavelength of a ling in the Balmer
series of the hvdrogen spectra that corresponds
to an electronic tramsition from 4™ orbit, R =

109679 cm™!.

{d) Caleulate the lattice encrgy of KC1 using Bom-
Haber Cycle

Sublimation energy of Kis) = 89 KImol !, Tonization
enetgy of K (g) = 425 Kimol', Dissociation
energy of Cllg) = 244 Klmol'', Electron gain
enthalpy for Clig) = -355 Klmol' and heat of
formation of KC1 (s) = —438 Kimol .
(3.3,3.3%
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2, {a) Write the producis of the following reactions:

CHJ
)h‘\"‘\-‘:/m]
(1 HyC H

/E%\‘\‘q:'/m’ Pelf BaSy c

" SN
ZI'INH;G

(i) ByC Quinaline
I bttt Eocey
B ey o
; H;PDi
(i) (CHyhO-CHOH =00 s, | g
()

i) How many optical isomers are possible for 2,3-
Dicholoropentane? Drawtheir Fischer projections

and give the relatonship between them. (6)

() What happens when propane Is subjected 10
chlorine gas in presence of light? Predict the

product{s) and give the mechanism involved.

(4}

1750 T

{d) Explain why addition of HBr to propenc in
presence and absence of peroxide give different
products. (3

3. {a) Arrange the following in the order mentioned in
parentheses with suitable reasons

() CH%, (CH,),CHY, (CH LC (decreasing
order of stability)

(i) HCOOH, CH3CGUH. CH,CH,COOH
{decreasing order of acid strempgth)  {4)

(b} Why terminal alkynes are acidic in mature in
compatison lo alkanes and alkenes? How will you
chemically distinguish a terminal and non-terminal
alkyne? (33

(e) What happens when 3-Methylbutene is subjected
1o hydroboration oxidation? Give the steps involved

and name of the product formed? (24}

(d) Write short noies on any three of the following :

{) Mesomenic Effect and its Applications

[
P L0
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Your Roll No..e

Sr. No. of Question Paper : 1019 D
[Inigue Poper Code 217200 1161
Wame of the Paper RSC-1, Alomic Structure &

Chemical Bonding

Mame of the Course B.S¢. Hons,

Semester p)

Duration © 1 Hours Manimum Marks ; N0
| ‘ Instructions for Candidates

Write your Roll No. on the top immediately on receapt
of this question paper:

Attempt any six questions,
Question no. 1 18 compulsory.

All gquestions carry equnl marks,

Explain any, five of the following giving reasons

(i) MWaCl ts mose jonic than CuCl

{ii) NF, has lower dipole moment than NH,,

o e












. This question paper contains 4 printed pages. )

Your Roll Mo,

Sr. No, of Question Paper : 1231 D
Unique Paper Code : 2174001001
Name of the Paper GEl : Atemic Struciure hrid

Chemdeal Bonding

Nome of the Course - B.Sc. (H) / BSe. (Prog.)
Semester Sl
Duration : I Hours Maximum Marks : 60

Instructions for Candidates

L2

Write your Roll Mo, on the top mmmediately on receipt
of this question paper.

Al questions carry equal marks

Attempt any FOUR questions in all.

sg of scieaufic calculator 15 allowed

{a} Write any four postulates ol molecular orbital
theory.

(b} Draw radial probability distribution curves lor 35,
Ip and 3d orbitals-on the same scale

bl B9



1231 2 >

{c] In BF, and MH, which molecule will have zers
value of dipale moment. Explain,

{d} Chive the possible value of quanium numbers for
an electron in 3d and Sp orhitals. (4,4.4.73)

(a) What are the boundary canditions to be fulfilled
by the pcoeptable solution of the Schrodinger wave
equation?

(k) Arrange CH, NH, and H.0 in terms of increasing
arder of their bond angle Explain the order

fel Write the equntion for theoretical caloulniion of
lattice energy ol an ionic erystal. Explain the terms
invelved in

{dy Draw the Molecular Orbital dingram of B," ion
and compare its bond order with that of B,
mielecule, (4.4,4,3}

{n} Give the hybridization and shape of the given
i leculey

BF,, PF,, SF,, IF,

(h) Arrange the following in terms of increasing
order af their melting points and explam the arder
BeCl,, MgCl,, CaCl,, SrCl, and BaCl,,

(€]} The ©, molecule s paramagnetic. Explain it on
the basis of moleculnr orbital diagram

‘1231 3

{d} Caleulate the % iome characier in HF molecule if
the abserved dipole moment is 6.6 = 107 Cin, bond
length is 917 pm and charge on H atam iy
1602 = 10°1°C. (4.4.4.3)

(a) Melting points of CuCl and NaCl are 442°C and
800°C respectively. Justify.

{b} Write time independent Schrodir:gcr wave equation
for an mom and explain the terms involved in il

e} Draw Born Haber cycle and Caleulote Heat of
formation of KF molecule from the following data:

(A) Heat of sublimation of potassium = 87 8
Kl/mol

{B) Dissociation enerzy of flustine =158.9 KJ/mol
1€} lonization energy of potassium = 414.2 KJ'mal

(D) Electron affimity of fluorine = -334.7 KJimol

{E] Lattice Energy of Potassium Muoride (KF)
= —R07.5 Klimol

(d) If the uncertainty in the position of nn electron is
4A%, what will be the uncertainty in its velocity?

44:4.3)

F.T.C
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5 {a) Givethe aumber of radial
for the following prhitals

45, 3d, 5p. 2p

nodes and nodal plancs

{b) Whieh of ihe following has mare covilenl

character and why®

(11 NaCl and CuCl
(i} AgC! and Agl

g structures of carbonate ion

{¢} Draw the resonatin
and acelate lon.

(d) Draw the shape af d- orbitals. (4,4.4.3)

(n) Write the glectronic configuration of elements with

.
r 18, 24, 29, 40

atomic numbe

ib) Which among {he following will have higher melting

poimik

(1} St or i1, (i) BaQ or Nal)

(¢} Arrange 1be following in lerms of increasing order
af their thermal stabslily

BeCO,. MaCa,, Calh,, 5r(0,, and BaCO,

t of CCl,

¢ on the shape and dipole momen
(4.4,4,3)

(d} Commen
and CHCY,

(2000)
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Your Roll No....coovaeeiia

Sr. No. of Question Paper : 1057 D
Unique Paper Code v 2172e1 143
Name of the Paper : DSC 3 Gaseous and Liguid

State (Physical Chemistry-1)

MName of the Course i B.Se. (Hons) Chemistrey
Semester Sl

Duration : 2 Houars Maximum Marks : 80
Instructions for Candidntes

l.  Write your Roll No. on the top immediately on receipt

of this guestion paper.

2. Attempt FOUR questions in all. Question No, | is

compulsary.

3. The questions should be numbered in accordance to

the number in the question paper.

P.T.0,
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Your Roll No...ooveeenn.

Sr. No. of Question Paper : 100 D
Unique Paper Code T 2172511101
Name of the Paper : DSC- Basic Concepts of

Orgenic Chemistry

Name of the Course - B.Se, (Prog.)
Semester el |
Duration ; 2 Hours Maximum Marks : 60

Instruetio ns for Candidaies

. Write your Roll No. on the top immediately on receipt
of this question paper.

Tt

Allempt any four questions.

3. All questions carry equal marks,

1. Answer the lollowing : {any five)

(a) Arrange the following in decreasing order of their
stability and give reasons

(CH,),C", CHy*, CH,CH,", (CH,),CH
P.T.0.









1001 b
{4} Friedel craft acylation reaction
ih) Birch reduction
(¢} Pinacol-pinacolone rearrangement

{d) Perkin reaction

{&] Reimer-Tiemann

e P

(500)
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Your Rall Mo

Sr. No. of Question Paper 1 1894 C
Unique Paper Code 7 LIRS
Name of the Paper : GE - Solutions, Phase

Equilibria, Conductznce.
Electrochemistry & Functional
Group Organic Chemistry-1l

Name of the Course : B.Se. (Hons.)
Semester At B i
Duration - 3 Hours Maximoem Marks < 75

Iostructions for Cond idates

L. Write your Roll No. on the top immediately on receipi
of this question paper.

2, Use separate sheets for Section A and Section B
3. All questions carry equal marks

4. Attempt six question in all, three question from each
Sections

3. Attempi all pans of a question together

6, Usc of sciemific caleulator and logarithmic table s
allowed.

e



z
SECTION A
Fhysical Chemistry

1894

... :_ﬁ-i-‘fn an ;xnmple. i “



(N Exp],n«iu wiy mln and volume of mixing rur

the formation of ideal banary solution Is sero.
(5%2:H)

wy i o Mu&mﬁﬂnmﬁhﬂmﬁw of independent
migration of ions. Also, explain the ﬂnﬂlﬁh
of specific conductance, molar and equivalent
canductance 4t infinite dilution of weak and strong.

clectralytes with suitable graph.

(b} Give the principle of potentiometric witration. Alsa
'Mﬁtﬂ#mﬁﬂwmﬂﬁuﬂﬁﬂ titration oves
volumelric titrations gsing indicators. Why dowe
prefer potentipmeter fot the measyrement of ME
of a cell over voltmeter?

e







—

_._-_._._._._'__'_,_,—-—:__'__.__
1894 b
SECTION - B

Aitempr three questions in all v

All guestiond carry equal marks.

[a) Write short notes on any two af the

(i) -Hﬁtﬂﬂtﬁ-.mﬂd phase 1-_.!mh:gi5

_yolhard-Zel insky

-

fepetion with

(i) Hell
mechanism
(i) Perkin Condensation o
| s &
(b) Dutline the synthesis of Alamne using qrrocker
iynthi!ﬂ!
(e} Give the full name ui‘“ﬂ!:ﬂandlaﬂ.{]ﬂ and hightight
Eﬁl.}i 15.]

their use 10 peptide synthesis.

(a) Predict the structute of products A 10 E in the

G-
following reactions:






! 1894

id} Draw the Hawerth projection

glucopyranose and f-D-Fructofuranal

% Write short notes on the followmng !
{a) Reformatsky Reaction
() Hinsherg test

() Primary and Secondary structure of pmtnim’.‘q’-
(4,441
|

| I
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Your Roll No.viinin
Sr. No. of Question Paper : 1467 =
Unique Paper Code : 32173910
Name of the Paper . BEC: Chemistry of cosmelics

and Perfumes

Wame of the Course ¢ B.Sc.(Hons) /B.Sc. (Prog)
Semester s TV
Duration : 2 Hours Maximum Marks : 38

Instructions for Candidates

1. Write your Roll No. on the top immediately on receip!
of this question paper.

2. Attemp! two questions in all.

3, All questions carry equal marks.

1, {a) What is the significance of SPF in & sunscreen
lotion? Name any two active ingredients used in a

gunscreen lotion.

PO,






1467 4
(c) What is a hair spray? Write the purpose af 1=

uge, How is it packaged?

(d) What arc various aral hygiene products? Give the

composition of tooth powder (4.5.5.5)

{1000}
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Your Roll Moo

gr. Nao. of Question Paper : 1284 C

Unigue Paper Code © 32173902/42173923

Name of the Paper . SEC- Basic Analytical

Chemistry

MName of the Course - B.Sc. (Hons.) ! B. Se. (Prog)

Scmester i HUV

Duration : 2 Hours Maximum Marks | 38
5 tiong fo a at

1. Write your Roll No. on the top immediately on receipl
of this question paper.

b

Attempt any four guesiions in all

3. Question § is compulsory.

1 Attempt any four
(a) Does precision always ensure accurscy? Explaim

(b) What are the primary and secondary nuiricnts
prescnl in soil?

P.TO
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(¢} Differentinte hetween adsorption and parlition
chromatography.

(d) What do you mean by hardness of water? How is
It expressed?

{e) Enlisi different ressons Tor pollution of waler

hodies. (2d)

{n} What are complexometric titrations? Discuss
different types of EDTA titrations with suitable
examples.

(b} Explain the principle and procedure involved in
ascending paper chromatography.

{c} Do as directed -
(i} Express in scientific notation: 355700

(i) Give the correct number of significant
figures: (.0050830

(iii) Round off to three significant figures:
75.8437

{iv) Express the result in correer number of
significant figures: 344.88=42.62/1110.524,
£3.3.4)

1284 3

3.

{aj What do you undersiand by the pH of soil? Explain
how it 15 measured?

(b) Why water is first passed through cation-exchanger
and then through anion- exchanger in the
deipnisation process.

(e} In two separate determinations, the concentration
of iron in a given sample was found 10 be (o)
20.19 ppm and (b) 19:20 ppm. Taking the accepted
value s 20.00 ppm, caleulate the absolute error
and relative error as per cent and as parts per
thousand in the two determinations. (3,3,4)

{a) Define R, value. In & paper chromatographic
soparation, one.of the amino seid components
travelled a distance of 1.9 cm while the solvent
travelled ‘a distance of 5.1 om. Caleulate the BRI
value, Give its units,

{b) Give the full form of the following (Any Three) :
(i} EBT (ii) TLC {iii) SHE ({iv) BOD

(e) What do you understand by the term ‘dizsolved
exygen (DO)'? Describe 8 method 1o determine
DO in a water sample, (3.3.4)

PT.O:
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£ (a) What iz precisionT How is it expressed?

(b) What {8 pure water? Discuss the wvarious
purification techniques?

{¢) Draw the layer structure of spil and discuss its

various layers. [3,3.4)

(1000)
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Your Rell Mo,

Sr. No. of Question Paper : 1373 C
Unique Paper Code £ 32171300
Mame af the Paper Inorganic Chemisiry LI

5= and p-Rlock: Elements

Mame of the Course B.Sc. (H) Chemistry = CBCS
(LOCF}
Semesier 111
[ \ Duration : 3 Hours Maximum Marks - 75
i
in o and 2

| Wirite your Roll No, an the top immediately on recespt
gf thie guestion paper.

|

Attempt Tive questions n all. Question number 1 i\
compulsory

3, Al guestions carry equal marks

1. Explain any five of the following, giving sultable

reasons ;

PT.8
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3. (a) What js ynal
.fh‘h:i. 1 1" Al
i HE!IJI’E.H-J T
(b) Give the oxidati hur
'nd Hmhﬂ‘i ﬁ:ﬁi Eiﬁ:'-l'
and write one reaction &p hie!
of their acidic strength o
AnSWET. -
B
(ii) HBr, HI. HCI, HF -ﬁ..
(i) HEI0, HCIO,, HCIO,, HEIO,




1373

5

(b) Discuss the structure of J-dimensional #ilicates

with reference 10 reolites und thiir applicition os

on exchanper

[c) Commenl on any three ;

(i)

(i}

i)

{rv)

XOX bond angle in C1,0 is greater than

that in F,0O.

Cesium iodide 15 much less soluble in
water thin Cesium Nuoride. bur Lithium
Nouride is less selubfe than Litkium

idide.

solubitity of sulphates of alkaline carth
metals decreases whereas il increnses
for their hydroxides on descending the

group.

Chlorine has greater electron gain enthalpy
than fluorine, vet fluorine is 4 sironger

oxulizing agent,

PO






(iv) Salutions of alkall metal in iguid ammenia

e TR
R S ) |

{2000}
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Name of the Paper : Organic Chemistry — |l
{Oxygen Containing Functional
Groups)
Mame of the Course - B.Se. (H) Chemistry
Semester I
Duration ; 3 Hours Maximum Marks . 73
uek i Les

(83

Write your Roll No. on the top immediately on receipt
of this question pEper.

Attempt five questions in all.

(a) An organic compound A (C/H 0.0 on reduction
with lithium aluminium hydride (LialM ] forms
arganic compounds B (C,H,0) and © (€.H,0
B on oxidation followed by heating with gaicium
axide gives D (C,H,,0). C on reaction with A

P.T-0.
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b forms -E and a yellow preclpitate of CHI,
Identify ihe organie compounds A, B, €, D and E,
titve the name reaction involved doring the

conversion of € 1o E along with mechanism.

(b) ldentify A having molecular formula (C H,0,)
in the Tallowing reaction. Givé the name of the
reaction and mechanism invelved. Write down the

rale of eyanide ion in the following reaction :

O—cﬁu + CN————A 1%.8)

20 dnd Carry out the following conversions (any three):
0 Q—0O0
(iiy Propanal — Propan-2-ol,
(iii} Ethane nitrile — Butan=2-one.

(v} Ethangl —» Bulnne.

ih) ldentify A and B in the following redction and
Justify yeur answer -

1401 3

one 30, (9,6)

3. (a) Camry out the synthesis of any three following
compounds either from EAA (Ethyl aceloacetate)
or DEM {Diethyl malonate) :

(i) Methylsuceinic acid
{it} 4-Oxopentanoic acid
(i) Crotenic-acid

{1v) Anlipyrine

(b) Differentinte between the following (give visible
test only) and write down the reaction Invelved
(uny three) :

(f) Acetaldehyde and acelophenone
(i1} Ethanol and propan-2-oi
(Hiy Benzoic acid and p-cresol

{iv) Ethylchloride and chiorobenzene [9.6)

PLT.0.
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4, {n) Give reason for the following (any four) @

(I The rate of hydrolysis of the carboxylic
ncid derivatives s

CH,COCI > (CH,C0),0 > CH,CONH,

(i) 8,1 reactions are sccompanied by
racemization, while 8,2 reactions result in
the inversion of the configuration.

(itty 2,2-Dimethylpropanal gives Cannizzzaro’s
reaction, while 2-methylpropenal does not.

{i¥) Carboxylic acid does not form oxime though
they have carbonyl groop (>C=0) in their
structure,

(¥} Maloni¢ moid and P-keto carboxylic acld
decarboxlate readily on heating 200°C.

{vi} Ketones cannot be prepared from acid
chloride and RMgX although they can be
prepered from seld chioride and R,Cd/
R, Culi,

(b} Prepare the following orgenic compound using
Wittig reaction |

1401 5

(12:3)

5. An} Mentify the organic compounds (A. B) and explain

their formation with the help of mechanism,

O —2en s

OR

Identify the erganic compound (A formed in the

following reaction and explain its farmation will
the help of mechanism

o
P&c—g—m ) H—-g——mvg e i
T
[b).Benzens on reaction with propéne in the presence
of & Lewls acid forms A (CH L) A on derlal
exidation forms B (CeH 300 B on acidie
h}'dru]yai?_ gives € (C,H,0) and D 1CH, o
Identify the organic compounds A, B, C angd 0.

T
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(e) (i) Write down the products obtained on heating
a, [ and y-hydroxyearboxylic acid separately,

(i) Tertinry alkyl halides are nol pood subsirales
Tof nueleophilic substitution reactions, Explain

gy -Chloretoluens on reaction with MalH, in
lig: WM, forms ‘m-toluidine along with p-
toluidine, Explein. (4,2:3.3.3)

6. Compleic the following reactions ;

{i]  CHyCHCo0H —CSaRudP

6 O—E—uu; _“'.i%“_..
{ill) D—N ‘_E"’f":_"‘

CeHy Hy50,
() =N..t" AR N -
Ha DG Hy

(V) PRCHO * CHyCOCHyCO0R ———"a

1401 7

(vi) I{,C—E—_Im _ZnHghel

{viii) CHz . ———

{ix)  CHyCHCHCHyoH —FEE

CHyCHD | — LD NeON
{x) GCHyCHyC S

(%) HIC—C—Br + MoSH— =

(i é el

P.T.0.
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CH,
|

CEATTR H:E‘--—(f—a.r + G0 WA
H

L xiv) TH;GCII:IH A

—_—
CHyCOOH
(X} THL'.! R

CHO

{15)

(1500]
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Your Roll Nﬂ‘u-pu"-unu

Sr. No. of Question Paper : 1291 C
Unique Paper Code : 32173909

Name of the Paper . SEC: Pharmaceutical Chemistry
MName of the Course © B.Se. (Hons)/ B.Se. (Prog)
Semester - Y

Duration : 2 Hours Maximum Marks : 38

Instructions for Candidates

1. Write your Roll No, on the top immedintcly on receipt
of this question papeor.

Attempt any four questions.

Eud

3, Esch guestion carries 9.5 marks.

1 (i} Define SAR. Explain with an gxample. (41

(i} Explain retro-synthetic approach for any drug

molecule. (4]

(iii)} What is the difference between pharmacodynamics
and pharmacokinetics studies of o drug milecule?

(1.5)

2. {(iy Write short nole on any one of the following :
(4]
{a) DNA based antiviral drugs with example.

(by NSAIDs

F=Ta,
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(i}

(i)

]

(it}

(i)

(i)

{ i)

(1)

{ii}

(i)

z

Describe the synthesis of vitamin B12 by
fermentation, (4)

What are barbiturates? Give ome example.
(1:5)

Give the synthesiz of any one antilaprosyl
drug. (4}

Define the term pharmacentical sids, Give two
examples with their uses. (4}

Explain surface, submerged and solid-state
fermentation process. (1.5)

Mention the side effects of thalidomide and
cetirizine. {4)

Explain different stéps in drug development.

(4)
Give two examples of drug molecules derived
from plants, {1:5)

Describe the fermentation process for production
of citric acid. (4}

Define following terms with suitable examples
(2=2=4)
{a) Central nervous system agents

(h) beta-lactam nuclei based antibiotics

Define the term ‘prodrug’ with suitable example,
(1.5)

(1000)
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SECTION A

(Artumpt iy three guestions In ail.)

1. Explom Why'

{8} (i) Metallic conductance decreases while
electrolylic condudiance inorewses with rise

ol temperniture

{111 A DC current cannot be used for cundugtance

measgrements.

(iii) H* and OH" ions have exceptionally high ionie

ronductivities,

() State and explain Kohlrausch's law of independent
migration of fons. How this faw is useful to'obtain,
A%, maolar Conductance of wenk electrolyte at

infinite dilution?

{¢} The conductance of a cell containing an dqueous
00560 M KC) solution is 0.0239 87 when the
same cell is filled with an aqueous 00836 M MaCl

salution, its conductance s 0.0285 027", Given that

1705 3

the cquivalent conductance of KCI is 134,50
equive! em?, caleulate the equivilenl conductance
of NaCl solution. (3+1.54.4)

2. () Find -

(1) Fidepree of freedom) for o svsiem
consisting of solid sucrose in equilibrium

with squeous sucrose solution.

i) Fidepree of freedom) for an ngueous

solution of weak agld HON

(b} Statc ‘Nernst Distribution law. Also discuss the

preconditions of its validity,
e} Draw and lubel Phase diagram of Sulphur.

(d) Define CST (taking example of Phenol - Water
system}. How is it different fram MST. Draw
lemperature — composition curve lar Phenol-
Waler system and label appropriately.

{2+¥1.533.3.5)

tj_’.T.D.
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3. (a) Write the Anodic, Cathodic and overall cell
resction for the following electrachemieal cell

Znls) + ZnSO,(0.0M) — ZaSTG,(1.0 M3 + Znis)

What is the term used for this type of cells,

4

(b} Consider the following cell:

Ag(s|AECI$)NaCliaq) Hg,Cly(s) Helh[Pt

The: sinndard emfs of the cell at several

temperatures are a5 follows |

T/K

201

298

303

3

E'/mV

43.0

454

47.1

50.1

Calculare the values of AGE, AS® and AH® for the

reaction of 298 K.

{c) Discuss briefly the principle underiying the
potentiometric titrations, explaining schematic
curve for the potentiometric titvations of strong
acidl ve strong base, Name one reference and an
indicator electrode which can be used in laboratory

for acid-base tiiration.

1705 £

4

Write shatt notes on any five of the following. Draw

labeled dingram where ever required

(0} Steam Distillation

{h] Azoutrep:_u

(e} Gibb's phase rule

(d) Conductometric titrations (acid - hase)
(el Simple Eutectic system (Ph - Ag)

(N Calamel elecirode

SECTION B

{Attempt any three questions in ail )

(8x2.5+12.5)

() Synihesize Ala-Gly by using Merrifield Solid phase

peptide dynthesis,

(b} What is Petkin Condensarion® Expl
mechnnism.

WEn I8

P.T.0O.
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feh Explain the methods to determine N-terminal and

Cererminal ends 1n proteins [4:5.4.4)

B fa) Give the profdeets and the niwme of the reaction

when

(1) Aniline rescts with Benzoyl Chioride in

basic medium

(i} Fructose roacts with excess of phonyl

hydrazine,

{ui] Benzene diuzonium chloride reacts with

Antline al low remperiture (0*C-54C)

{b) Draw the Heworth projections formula far (i} o-

D-Glucopyranose (i) B-D- Froetoluranose.

() Giving suitable explanation arrange the acid
dorivatives (ester, acid chlaride, acid anhydride
and pmide) inincreasing order of reactivity towards
nucleophilic acyl subsuiution reaction,

[3=1,5.2=2.4)

1705 T

7. tu) How' can D-aldapentose be converied intg De-

aldohexose? Give name of the resctian involved,

(b} Convert
(1) Aniline to p-Nitro aniline

(i} o-Tolulding 10 0-Cresal

¢} An aliphatic amine with molecular formula CH.N
BXigle in two isomeric forms 'A° and 'B'. When
warmed with ehloraform and KOH only A’ reacis
resulting inte foul smell. What are the struclures
and names of 'A' and ‘B'? Give name of the
reaction and chemical equation involved in (f

Compare the basiclty of ‘A" and ‘B"
[4.5,2%2.4)

8. (a) Discuss the Hinsberg test used for identification
of 1%, 2% 3® amines. Outline the chemistry involved,

(b1 Arrange the following in the order of increasing

acidic.strength and justify vour answer:

B.T.Ou
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(1) C,H,CO0H, CH,COOH, p-NO,CH,COOH

(it} CH,CO0H, CICH,COOH, BrCH,COOH

{1 How will ¥ou prepare the following
(i} Alanine using Strecker synihesis

{if} Ethy] aming wsing Gabriel-Phthalimide

synthesis (45 2= 2 1)

{1000)
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tay i)

{ii}

fi- D-Glucose and a-D-Glueose have different
specific rotations., When either anomer is
dissolved in water, their rotations change uniil
a fixed value resulls. Name the term used to
deseribe this chanpge and discuss the
mechanism, (3
Draw Fisher projection of [-D-glucose,
conyert it o Haworth structure and then 1o
the chair conformation {3)

P10
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(h] A pentapeptide X having an-empirical composition,
Lys, Phe, Thr, Leu, Asp, gave DNP-Thr on
treatment with DNFB followed by hydrolysis:
Treatment of X with Carboxypeptidase released
Asp. Treatment of X with Trypsin gave o
(ripeptade, {Lvs, Leu. Thr) and & dipeptide (Asp,
Phe), Elucidate the:sequence of amine acids in X.
Wha! products dre obtained on treatment of X
with Chymolrypein? (6.3}

(a) Differentinte between nueleosides and nucleotides.
Druw the structure of Cytidine, (4}

{b)} Define acid value and saponification value of an
oll. Caleulate the saponification value of glyceryl
tripalmitate. (4.5)

) When D-Glucose is treated with dilute agueons
alkoli, a-'minture of D-Mannose, D- Friclose
and D-Glucose 15 obrained. Explain the mechanism
of 1his reaction. What is the name of this
reaclion? 4

(&) Outline significant differences between catabolism
and anabolism. i3

(b} Which steps in glycolysis consume ATP and which
ones produce ATP? How many molecules of ATP
are obtained from each molecule of glucose that
15 matabalized to pyruvate? {3.5)

(e] What is transeription. Explein, (&)

1005 3

4

(a) Give the structure of disaccharide maltose. How
was the natore of linkage between its two
moenosaccharide units established? (3]

{b) Give the reactian catalysed by the following
enzymes. To which ¢lass of enzymes do they
belong according to enzymea commission

{i) Fhospholructokinase
{iil) Fumarase (4}

() Explain the principal of electrophoresis, How can
it be used to separate 4 mixture of Alanine, Lysine
and Glutamic acid? (3.5)

(d) Give the structure of NAD+, {2)

{a) Explain oxidative rancidity in oils and fais giving
an example. Suggest o method 1o prevent it, (4)

(b} Explain the term hardening of oils by taking a
suitable example. 4

() Explain the process of replication? {4,5)

(a) Discuss the effect of subsirale concentration on
the activity of an cnzyme, {.5)

{b) Give the products from the reaction of methyl
a-D-Glucopyranoside with HIO,. (2)

PTO.
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(e} Discuss the various steps invalved in the TCA
cycle giving the names of enzymes and structures
of intermediates. (6}

7. (@) (i) Explain the use of dicyclohexylesrbodiimide
(DCC) in peptide synthesis. Use chemical
reactions to illustrate, (3

(i) Outline the svnthesis of either Meathionine ar
Proline using any method (3.5)

(b) A carbohydrate X wiih malecular formula
CaHp O giver a positive test with Bencdict
reagent, il forms an osazone and undergoes
mutarotation. Hydrolysis with aqueous scids or by
emulsin produces only D-Glucose. Methylation of
X gives an ocltamethyl derivative which on
hydrolysis affords 2,2.4.6 tetra C-methyl D-Glucoge
and 2,34 tri-O-methy! D-Glucose, Workout the
structure of X, 6]

8. (&) Give the reactions invoived in Killlanf -Fischer
synthesis starting with D-arabinose.
What is the stereochemical relationship between
the aldohexoses obtained? fd)

{b) What is allosteric inhibition? Explain vsing an

example. {4.5)
{c) What are the different types of RNA? Explain the
role of any one of them, i4)
(1000)
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1, (&) Green chemistry is not only beneficial in terms of
EHS (Environmental Health and Safety)
parameters but also provides & sustainable solution
in business. Justify.

{b) What fagtors should be considered before
designing a chemical synthesis so that it a part of
green chemistry evajuation? What are the barriers
in pursuit of Green Chemiztry?

P.T.O.
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(e} (i} “Supereritical carbon dioxide is o safer
solvent.” Discuss in relevance to Green
Chemistry citing any twa examples.

(ii) Give any two chemical reactions which have
100% atom economy. (5.5,5)

{a) How conventional plastics are posing environmental
threat. Give example where this threat can bhe
subdued using green methodology? Also discuss,
which principles of green chemistry are referred
here?

(b) Write down the conventional and green method of
preparation of adipic acid, Also discuss the
limitations of cenventional method and the
advantages of the green methodology in the

preparation,

(c) (i) What is ‘Carbon Neutral Balance'? Why Bio-
solvents/ bio-derived solvents do not disturs
this balance as dome by petroleum based
solvents?

(i) Explain: Risk = Function (Hazard, Exposure)
(5,5.5)

{a) What arc trans-fats? Are they good for health?

1191 3

Highlight the role of enzvmes in interesterification
for the production of non-trans fais and oils. What
are the advantages of enzvmatic esterification OVEr
chemical interesterification?

(b} (i) State and explain the pollution prevention act
of 1990 passed by US Conpresi,

(i) What do you understand by depleting
feedstock? Give example,

(¢} How microwaves provide a greener alternative 1o
conventional heating methods? Write the followmg
resgtions under microwave irradiation :

(1) Saponification of ester

{iiy Diels Alder reaction (3.5.5)

(a) Ulustrate the principle of inherent safer design
{ISD}) and explain the statement- “Whai vou don’t
have cannot harm you" in terms af green
chemistry,

{b) Provide one example of the following :

{i} Greener alternative to dry cleaning solvent
(ii) Essential oil iselated using liq, co,
(i) Green oxidizing agent
(iv) Green methylating reagent

(¥} CGireen alternative 1o THF

P.T.O,
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(¢} How does catalysis help in making reaction greener
&8 compared [o stoichiometrie reagents? Give one
example each of photocatalveis angd asymmelric
catalysis (5.5.5)

the plant and also Suggest a greener alternative 1o
the methodology.

(b Sonochemical Simmons-Smith reaction is o better
alternative 1 tonventional method, Comment.

{€) What are Nuorous biphasic salvents? Discuss tlie
limitations and gpe valusble application of the
selvent system. (5.5.5)

8.  Write shont ROLCs on any five of the foliowing topics
{mention the relevant things briefly) .

(i) Co-erystal controlled solid stape synthesis,
(it} Avoidance of wanecessary derivatizarion.
(i) Cradle 10 Cradle Carpeting

{iv) Life cyele assessmen (LCA)

(¥} Green wood Preservatives

(vi) Circular economy (5=3)

(1000)
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2

{1y A device which converts fuel direetly inta

gleciricity without combustion

{n} The process of applying & protective zinc

couting 10 |(ron.

thiil Notation on # bag of lertilizer signifyving
that il contains 12% N, 0% P {P,0,), and
1% K (K0

(wh Presence of the compound in uren
fertilizer that can result in toxicity 1o

plants

(v) Low relractive index materlals,
generally white in color, which are added
o o paint formulation to increase Qs

valume

1093 3

(vi] The protecting power of @ surfiace

cuating tnereases with — — 10

parisity,

{vii) Borosilicate glasses are known for having

coelficient of thermal

CRpansion,

(l) Distingmish between the following

{1y Silizate and nop-silicate glass

(i) Ol bosed and Water based paints
{e) Write short notes an :

(i} Potassium ferilrzers

{ii) Heat resissant paints {7.4.4)

P.T.0.
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2. (8) Explain the working of lithium-ipn batiery. 4. [a) What are ceramics? Why is elazing done for
Describe the intercalation and deintercalation ceramic nrticles?
process taking place in this baliery.
(B) What 15 Portland cement? What makes the cement,
{b) How does a hydrogen fuel cell works? Give the 4 quick seifing cement?

reachions invalved,

(€} Discusy the characteristics and applicationy of the
te) What do vou mean by a solid-seate battery?

fallowing :
What are the advantages of 1 solid- Btite |
clectrolyte bartery over the Hguid electrolvie | (1) Photechromie glass
battery? ; (4,4.4) |
! (i) Sofety glass (4,44

3. (a) What iz 1 fertilizer? What are the requisites for g

: D ibe the formation, and applications of the
compaund to be a good fertilizer? 3: la) Deseri 'd » il '

following forms of carbon

(B) Explain the manufacture. properiies, and
(i Fullerencs
npplications of Urea as a fertilizer.

| (i1} Carbon fibers
(e Diseuss the importance of super alloys giving ar

least two examples. 14.4.4] | tb} What are semiconducting oxides? Explain ivitig

examples, t

b
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(e) How are hianomoelerinls different from their
bulk counterparis? Explain with referenee to
the changes in prapertics shown by (he

o erials ! {4.4.4)

L) Define Mgment Volume Concentration (Py()
and Critical Pigmen; Velume Concentration
(CPYC). Mention (he functions of (he

following additives in g Paint formulation {Any
Twa) :

(il Thinner

(i) Plasticizer

(i) Fillers

(b1 What is ke principle of electroplating? Digcysy

the process gnd utility of electraplating for metallic

coatings,

1093 7

(e} Discuss the technique by which coalings cmploying
metal spraying are applied on a surfice,
(4.44)

7o {2} What are emulsion paints? What is their drying

mechanism?

(b} Why is it necessary 1o add u retardand (0 cement?
Give an example of o retardant and explain with
chemical reactions how it functions in retarding

the selting of cement,

() What are allovs® Discuss the allays af alumimum

and copper. (4.4.4)

£ (#) What are thermosets and thermoplustics? Expluin

giving example i each case,

(b} What are optical fibres? How do signals travel

through them?

P.T.Cx.
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{¢) What are primary and secondary batteries? What

are the characteristios of an ideal bajlery’

(4,441

(1000)
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Uhysical constants

Atomie meass wnit =166 % 107 kg
Planck's constanl = A.628 <107 ] 4
Velkelty of Light =3x " my’
Bolwmann constant = 1381 =107 ) K
Mass of Electron =01 = 107 kp
Avogndro's number = 6,023 « 107 mol™!
Nuclear magneion. = 5,05 = 1077 J 1
Bohr magneton =970 = (M) T

SECTION A
(Quantum Chomistry)

Lo (&) Discuds the ppstulates of quantum mechanics

th) Write the complete Hamiltonian operator for Li
atom explaining all the terms. Write the modified
Hamiltonian operator afler applying Born

Oppenheimer approximation,

(e1 Show that the ¢igenvalues of a Hermitian operator

are always reil (4.5.4,4)

[
1041 3

2. {n) A particle of mass m, in & one-dimensional box of
length o can be represented by the function,

LT =sin 8 (n=1.2.3..) Normalize the given
a

function y, and find whether it s an eigen function
of (i) P (i) pd

{b] A particle of mass, m, in 3 one-dimengional box of
length & can be represented by the following
normalized irial wave function where N is the
normalization constant,

Winat = Mx{a—x]}

{i) Culeulate the expectation value of energy,
{E}, of this particle in the ground state using
the trisl wave function.

{ii) Compare this energy with the actual
energy. Caloulste the percentage orror.

(i} Is-the trial wave function acceptable?
Explain on the basis of vargation theorem,
(4.5.14,2,2))

P.T.O.
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3. [a) Plot the radial Punctions and radial probability
distribution functions for an electron in hydrogen
atom for all wave functions kaving n = 2. Wrile
the number of nodes in each case,

() Evaluate the expectation value of the radius, {r},
at which the electron o the ground state of

Hydrogen atom (2=1) 15 found, Given the wave
funation for this state is

1
= I
1 [ =2 = .
= — | &' ‘where-a is the Bohr radiug
Wi . [au] )

nl

and j:r" e dr= -
1

(e] Ciiving reazon, state which of the following are
neceptable wave functions in the indicsted mierval,

{t] sin {0, 2r)

(i) e (==, @)
(i) (0, =)
{iv) sin~" x ks 1) (4.5.4.4)

1041 3

4. (n) By applying the procedure of sepatation of
varinbles on the following Schrodinger equation
for an electron in o hydrogen otom, derive three
equations, one dependent on variable, r. second
dependent on variable, 0 and third dependent on
varinble, 4. [n this equation wir, 8, &) is the
function of three independent variables r, © and
. Considering wir, 0, by = Rird = 840 * @i

ey L g £y, L et
[aterla ( £) v aw (e )+ Guigl -] v=8
fh) Set wp the Hamiltonian aperator for o particle
osoillating about @ mean position (@ simple
harmonic nscillater), Explain the significance
of zero-point encrgy of o simple harmaonis

oscilintor

{e) Startiag from the expression [or total energy of
a rigid rotator, setup the Schrodinger equation
for the sysiem in Cartesian coordinates,

(4.5,4.4)

PO
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SECTION B
(Spectroscopy)
5. tn) Chlerine gas is microswave and infra-red Inactive

but Raman active. Explain.

{1 How will the microsave spectrum of HCIM change
il €1 is replaced by C1772

(€] The rotutional spectrum of Br'%F shows o soriss
of equidisiant lines 0.71433 em - apart, Calcalate
the rotational constant, B, the moment of insciia
and- bond length of the molecule. (4.5.4.4)

(a} How do the P, Q and R branches arise in the
Vibrational-Rotational spectrum, Why 15 () branch
fat observed for most of the heteronuclesr

dialomic molecules?

{B) Whit is the ratio of the number of protons in esch
spin state ut temperature 300 K, piven that the 'H
NMR specirometer is operating ui 60MHz and
E,= 3585 for the 'H nucleus.

1041 7

(¢) The fundamental and first overtone transitions of
"“N'0 are centered at 1876.06 cm' and 3724.20
om™', respectively, Caleulate the equilibrium
vibration frequency and anharmenicily constant.

(4:5.4,4)

{#) A molecule AB; has the following Infrared snd
Raman spectra

v fem') Infrurod Haman
519 Active Acteve (Polarized)
1151 Active{IOR) Active [Patarkzed)

1367 Active(FOR) Active
(Depolurized)

Predict the geomenry af (he molecule with

Justification and assign the observed wavenumbers
o the specific vibration mode. -

(b} What is Raman effcct? Explun the arigin of Stokes
end Anti-Stokes line.

(e} Arrange the following ETOUpS 0 increasing order
ol thelr absorption frequencies: Give Tistification

Pk
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(i} CF, CCL CBr, CH
(i) -, c=C, C=C {4.5,4.4)
E. (e} A 'H NMR spectra of an organic sompound with
the melecular formuia C,H, Br, gives three signals
{pl, p2 amd p3) with their respective intensity
ratios a= follows: |{sintet): 2'(doublet): 3{doublet)

(5 valpes are 0 the order pl>p2> pll. Write the

probable structure and Justily your answer

{b) Write short nales on any twa of the following

(1) Difference between internal conversion gand

intersystem crogsing
(ii} Factors affecting the intensity of transilion

(§il) Larmior precéssion f4.5.4.4)

(1000)
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SECTION A
INORGANIC CHEMISTRY

Attempt ANY TH
REE quegyj
Gussiipns questions. Ay

miarks,

. : empt any the
i . ce
n this section, Aj) questions curry cqual

. {a) Nam
€ any three of the following compley
[

according to the IUPAG system of nomenclatyre -
t) K, [AKC,0,),] |
(it} [c:anHJ}?{NHJ}.JEr
(i) If‘n[NH_,j.ﬁ] [CI_JCJﬁ]
fiv) [fNHJ},Pt{L‘I}.[CI]F!{MH,Jz]Cln
(k) Indicate the Isomerism exhibited

in the fullawi"g

:
JLH P d A Bi L] etk
trs af (4] oungs Hd Y& one g ﬂd o

distinguish hetween them

fi) [CO[NHI'}‘

CLINO
(CHNG, | 29 and  [Co(NH,),

i) Icrtfl,m,cucl,.up and [Cr(H,0), 16
Yeitgledy

N 519 3

1S

{c) Give brief reasons for any two of the following

(i) The densities of the mesals of the third
transitlon series is almost 1wice that of the
gorresponding metals of the second

transition series.

(i) An aqueous solution of copper sulphnte
is blue while that of zinc sulphate is
golourless,

(i} Ca & Sc' are ispelectronic but have
different electranic configuration.

(4.5.4,4)

{#} Write the formulae of any three of the following
sccording to ITUPAC conventian

(i} u-nxidabis{penmammi.n:chmmium{m}} ion

(i1} Hexsamminechromium(1L) pentacyniid-
ocuprate] iy

{iil) Tetraam minchloridomanganese(111) nitrate

(iv) Caesium tetrafluoridooxidochromat el 111}

thy Why i% TiCl, coloured while TiO, is eolourless?
Can this reason cxplain the colour of KMnO,7? If
not, then assign the reason,

¢
F:T.0.
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{€) Predict the appropriate choice and give briet
reasons
(i) Greater Swabiity Ti(1v), Tictm)
(i) Higher number of oxidation states Mn Fe
' (454.4)
3 (@) The complex [Co C1, (en),1* exiss in two isomeric
forms A & B. A is api ically active where as B js
Draw the structures of A & B
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) Given below is the Latimer W%
Mlniln.@ﬂ'- - ] ';
v
B | o L 2y
- i : e following questions : --
= I-....---_\.._ e s ’
{1 Giving puitable renson, identify oxidation:

(b) State Jahn Teller theorem. Giving suitable reason,
explain which of the following complexes will be
distarted,

y discuss any two of the following :
;;{%:-wﬁﬂlﬁ' Contraction and  its

5. i

[Fe(H,00,7" or (Cr(H,0),12
Caleulate CFSE in torms of 4, of & d* metal jon
placed in a tetrahedral field, Draw the splitting

28000 e, A&, values for the coms

M(H,0),1"* and Mn(CN), - are 2106
low spin ar high spin con
for both the configurati
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{il} [CoF - T ]
SECTION B

Planck’s constant, h = 6,626 = 10-"Is;
Velocity of light, o= 3 = 10%ms-
Mass of an electron, m, = 9.1 = 10" kg

Attempt any three gquestions.

1. (a) State Ln.mbm.'.'r Beer's law, A substance when
dissolved in water at 10~ molar concentration
absorbs 10% of the incident radiation m a ¢ell of
path length | cm. What should be the concentration
of the solution in arder to absorb %0% of the same
radiation?

(b} Discuss the effect of isotopic substitution on
microwave spectrum of distomic molecules. The

rotational constant for HYC| is observed to be
10:59 om-!. What are the values of B for H'CL,

{c}) Explain the dilference between internnl conversion
and intersystem crossing, (4.54.4)

T ————

-
1519 "

2. (a) In photo-bromination Iof:{hnxuﬁc actd, u radiation

'nl"waveigngth 433.8 nm with an intensity of

LA % 10°% Ju ! wais 80% absorbéd in n litre of the

solution during sh exposure of 1105 seconds, The

cangeniration of Br, is Iﬁbcreu:d by T.5%10-%

+ molesilitre. Caleulate the quantum yield of the
resction,

(b) Prove ﬂ::gt the wave functions of a particle in a
one-dimensional box are normalized,

() What is the essentinl condition for abtaining u
microwave specttum? Which of the following
molecules will be microwave active: H,, HCI, co,

el (45.4.4)

(n) Whutl__h #€f0 point encrgy for & particle in one
dimensional box? Is the ocourrence of Zero point
energy in necordance with Heiambcrg?s. uncerainty
principle?

{b) With the help of o suftable dingram, exploin the
procesk of Auorescence.

P.T.O,

"
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(¢} Solve Schrodinper wave equation for a particle of

mass ‘m' mowving in 1-D boix of length *1°.
Calculate the ground state energy (in kI mol™)
for an electron thai is confined to a one-
dimensional infinite potential well with a width of
0.2 i : {3.5.4.5)

4, (a) The fundamental vibrational frequency of HCI

malecule 15 found to be 2,890 cm™', Caleulate the
force constant of the molecule. The atomic masses
are 'H = 1673 = 10" 7kg; ¥Cl = 58.06 = 107" ke.
What will be the value of zero point energy for

the same?

(b} What is meant by the terms Chromophores and

Auxochromes? Give suitable examples.

{e) Caloulate the average value of p, for a particle in

s one-dimensional box of lenpth a. (4.5,4,4)

(3000)




