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2.

3 7
{i) Write the Lime indépendent Schridinger wave
equation for hydrogen atom and explain the terms

used in it

(it} Why half filled and (ully filled configurations are

more stabile than the other configurations,

(i) Draw Born Haber Cyele and caleulate the enthalpy

of formation ( o H ) for MgF, using following data,
Sublimation Enthalpy of Mg = 146, 4 klmal

lonization Enthalpy of Mg to Mg ' = 2184
kl/mal

Dissociation Energy of F, = 1589 klimal

Electron gain emhbalpy of Fig) = -334.7 klfmal

& P10,
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Lattice Energy of MgF, = -2922.5 kl/mol

{iv}Calculate the limiting radius ratio (¢'/r) of an jonic
lattice having the ocmbedral geametry with co-
ordination number & arpund cation.

(2-3%2,5,5)

3. i) What is nermalized und orthoponal wave fanction?

Write the mathematical expression for

normalization and orthogonality of wave function,

{ii}) The bond angle in CH,F,, HCH = 112.3% and FCF
= 108.3". Calculate the s character used by carbon
atom in the orbital dirccted to the hyvdrogen and

fluorine. Discuss the result in terms of Bent rule.

{iii} Draw the shape of the following molecules using

VEEPR theory

CIF,, BeF] +, PC1,, SnCl,, OF, (5.5.5)

1545 5 /
4. (1) Caleulme ionic radii for Na® & K ions i the

internuclear distance in NaF is 231 pm.

(i}, The so-called Lyman series of lines in the
emigzion spectrum of hydrogen corresponds o
transifions from various excited states to the n =
| orbit, Calculate the wavelength of the lowest-
energy line in the Lyman series. In what region off

the electromagnetic spectrum docs il oceur?

(i) Draw the molecular orbital disgram of N, and 0
maolecules and explain their magnetic behavior,
(5:5:5

5. (i) Based on their positions in the periodie table,

arrange these ions in order of increasing rodiug:

Cl, K, 5%, and Se*

B P.T.0.
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(b} Equivalent and Non-equivalent hybrid orbitals.

{c) Different scales of electroncgativity,

(1) Which of the following combinations are allowed
' in LCAQ {considering 7 axis-as molecular axis)
and sketch the shapes of melecular orbitals formed

by their addition and subtraction
{a) & and p,
(b} p, and p,

(i) List the limitations of:

{a) Bohr's Theory of atomic structure.

(b} Radius ratio rule. £5.5:5)

(1000)
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I, Write your Rall Mo, on the top immediately on receipt
isf this question paper
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All question carry equal marks
3. Atempl any four question in all.

4 Lise of Scientific Caleulator is allowed.

L. (a) Write the Schradinger’s wave eguation for an stom
in three dinvensions and explain the terms involved

(b} Predict the shapes of CIF, & NH, molecule
according to VEEPR Lheéory,

8] )
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()

(€] Which one his higher melting poinl NaF or Be

Ciive reasons.
i) Hy exists bin He, does nor, Explain. (44,43
(a) Draw the radipl probability distribution curves for
25, 2p, 3d and 4T,

() Draw’ Maolecular orbifal diggram of €O and
caleulte ji= Bhond vrder

el Arrange the fallowing in ingreasing order of lonic
chpracivr piving ressons for the same.

NaCly K€l RECY, CsCl

(i) Arrange the fallowing ih order of their increasing
lattice energy and Eive the ceason for the same -

NaF, Mgo (4443
() Give the set af all Teue quantum Aumbers for dp
und Sd orbisals:
thi Wiite any four postulares of VSEPR theary,

be) What = the hybridiention m square planar and
ingonal plinar arrangementys? Explain by taking
suntable examples.

T 23R 3

(d)y What is the stznificance of ¥ oand Y7
4.4.4.3

(a) What are eigen funcrions ang cigen values?

tb) Caleulate Bond sedor and comment on the noture
of O, molecule using Molecular Orbiral theory

(&) Write the electronic configuration ol Cr (A1 No.
24} and Cu (AL No. 29) ard ekplain the resson
lor the observed elecironie configurations of Cr
and Cu,

id) Diseuss the conditions for the formation of ionic
compounds. 44,47

(a) How does the predence of Jone pair{s) distort the
geametry ol molecule? Explain by taking suitahle
expmples

(b} Explain terms polarization and polarizing power by
tuking suttsble example,

(e} Explain i) Pauli's exclusion principle, (ii)
Heisenberp's Uncertainty principle

{d} Caleulare the wiavelength of an eleeiron {mass =
S X0 kg travelling with 143" (ke spead of
hight, (= 6624 = 10 % ), (44.4.3)

L b




fomaon oF M, rom 4,
w: Cycle from the.

Sublimation energy of Me(s) = 146.4 kimol!,
.Wmmrﬁrgﬁﬂmwr' '| !
i = 2188 Kimol [

.'--'ﬂ' -

Yonization cneray of Mels)Ms
Electron affinity of Flg)Fg) = 3347 kmels
Laftice cnérgy of MaF;(a) = ~2922.5 kimol

(@ Prodic the shapes of Nit and SF, usng VSEP
theory.

(1000}
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{ii)
3 1[3]
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3

Explain the formation of different products, (A)

and (B) In the given reactions given helow |

I‘Al
V Major
HiG

HyC 1B

L
IBI

Major
5,55

L.3-Butadiene on treating with HBr at low
temperature gives 3-bromobul-l-ene (major
product), whereas ot high lemperature, il gives
I-bromobut-2-ene (magor product). Explain with

meehanism,

An alkyl halade *A° (€ H Br) reacts with ale,
KOH and gives an ulkene, B. Compound B reacts
with bromine to give compound *C* - Compownd
“C" on treatment with excess of sodamide Torms

compound "D, Farther, :nmpngnd ‘D oen

PT. O
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Attempt any four guestions.
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{a) Giving reasons, arrange the following in increasing

order of reactivity towards ring bromination :
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Lad

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

Allempl sny two questions in all

Each Question carries egeal marks,

(a) i) Whach vitamimn helps in blood clotting?

(8) Witamin A  (b) Vitamin [

(] Vitamin K (d) Vitamin B

P.T.O
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2

{ii} Which of the following vitamin can be
synthesized in our body?

{a) Vitamin A (b} Vilamin D

(&) Vitamin K  {d} None of all

(i1} Skin disorders and hamrr loss caused by the
deficiency of

fa) Vitamin B, (b} Vitamin B,

(e} Vitamin B, {d) Vitamin B,

(v Which of the following is-a fat-soluble
vitamin?

(a) Vitamin B (b)) Yitamin K

fe) Vitamin By, (d} Vitamin C

(%) The incorrect statement about ascorbic seid
s

{a) It shows antioxidant activity.
by It is also known as vitamin C,
{¢) lts deficiency causes scurvy disease,

(d) Humans can svathesize ascarbic neid

1573 3

1

(b] Deseribe the auto-oxidation progess of lipids wnd

writg any onc preventive measure af it

e} Discuss the sources and deficiencics of proteins
with suitable examples (5.5.5)

{a) Write the classification of cerbohydrates
hased on hydrolysis of polysaccharides. Give

cxamples.

{b) Which amino acid is involved in the formation of
disulfide bond? Discuss the importance of disulfide

honds in protein folding?

(g} Define derived and miscellancous lipids with
suitiuhle examples. Explain and classify the different
types of complex lipids: (5.5.5)

{a) What i= the significance of the secondary structure
in proteins, particularly in terms of alpha helices
and beta sheets?

(b1 Classify and expiain briefly ohoot the different
types of fatty acids with suitable examples. Wrile
the functions of faiy’ seid m oour body?!

€

~ P.T.O.



2573 4 -

() Write short notes on {any two)
{i] Lactose intolerance
(i) Galactosemia

{iiiy Maltitol [35.5)
4. (n) What are dietary minerals? Give examples of
macra minérals nnd trace minerals.

{b) What distinctive properties do lipids possess?
Elaborate on the roles that lipids play in the
functioning of living organisms,

{¢) Provide examples of proteins in foods and discuss
their functional roles. 15.5.5)

(1000)
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Instructions for Candidates

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

| ]

Attempl any two questions in all.

3. Each Question carries equal marks.

1, {a) Answer the following multiple-choice questionk

{i} What is the primary function ol carbohydrates

in the human bodv'?

(8} Enecrgy storage  {b) Structuml support

(¢} Enzyme catalysis  (d) Oxygen transpor

R
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{ii) Which of the following is 2 monosaccharide!
{a) Suerose (b) Lactose (¢) Glucose (d) Maliose

(1if) What is the main polyssccharide found in
plant cell walls?

{a} Search (b) Glyeogen (¢} Cellulose (d) Chitin

{iv) Which carbohydrate is commonly known as
“blood supar™?

{a} Fructose (h) Galactose (¢) Glucose (d) Suenose

{v) What enzyme is responsible for breaking down
complex carbohvdrates into simple sugars
during digestion?

(a) Lipase (b} Amylase (¢) Protease (d) Nuclease

(by Explain the classification of proteins based on the

sbruclute,

(¢) What arc saturated and unsdaturated fatty aecids?
Give one example of each. Write the key
differcnces between omega-3 and omega-9 fany
seids. {555

2004 3

2. (a) Discuss the role of carbohydrates as sweeleners
i food,

(b) Explain the physico-chemical properlies of

profeins

(e} Descrihe rimeidity and lipolysis of fms‘oils with
suitable éxamples. (3.5.5)

3. {a) Write the important roles of lipids in
living organisms. Describe how' simple lipids are
different from phospholipids with suitable

examples?

(b} Deseribe the significance of wnimal and
plant proteins in the human diet and highlighting
their nutritional henelits, write any three
pratein rich sources obtwined from plants and

animals,

(e) Write short notes on (any two)
(i) Macro and migro minerals
(it} Fat soluble vitamins

(). Vitmmin D deficiency (5,3.5)

P.T.Q.
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4, (a) What are the main two parameters wsed for
evaluating the quality’ and content of edible fats/
oils” What information do they convey about fats/

oils?
(b} Evaluate the nutritional implications of choosmy
diverse profein Sources in a balanced diet.
(e} Wrte short nofés on (any two) !
(1) Essentinl and nonessential vitnmins,
i) Role of water-soluble vitamins,

(1) Differentiate between vitamin and minerals.
E3:3.5)

(1000)
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Your Roll N .
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Instructiony for Candidates

Write your Roll No, on the top immediately on receipt
of this guestion paper,

Use of a scientific caleulstor and log table is allowed.

Attempl four questions out of six, question number
one is compulsory.
(R=8314 K1 mol’ k= 138<10% K N =6023%10" mof ')

Attempt any Five of the following

{a) An ideal gas is not expected to show any cooling
on free expansion. Explain,

(b} Define the mesn free path. Predict mean free
path at high vacuum,

(¢} Explain why the viscosity of ethyl alcohol is greater
than that of ether

o R



1621 2 14

{d} Addition of detergent decreases the surfece tension
af water while NaCl addition increases the surface
tengion of wuater. Comment.

{e) Show that van der Waals constant & for a real
zas is four times its molecular volume

{f) Write the formula of average speed, most probable
speed, root mean square speed and arrange them
in increasing order. (3%5)

2. (a) Derive an expression; for the kinetic gas equation,
in terms of the mass of & molecule (m), the total
number of molecules (M), and the velocity of the
muolecule {c], [5)

(h] Derive the reduced equation of state for a real
gas using the expressions of the critical constants
nssuming that gay follows van der Waals equation
of state. 18 this equation applicable to all gases?

{5

(e} For a gas containing 10° gas particles each of
mass 10°° kg in 8 container of volume 10 m*
Caloulare

{11 The pressurc exeried by the gas,
(i} The total kinelic enetpy of molecules.
{1t} Temperature af the gas,

Given ; Root mean square speed is 10° em s,
(5)

" 1621 3

3

{a) For oxyzen pas at 25 °C and | otm pressure
caleunlate.

(1} Mean frec path,
(i} Number ol collisions per second per molecule

The collision diameter of oxygen molecule is 361
picommelre. (5

{h) Discuss the effect G height. temperature and
moleculnr mass of the gas on barometric
distribution of gases, (5]

{c} (i) Write the mathematical expression for
Maxwell’s distribution of molecular speeds
fior a gas explaining bricfly the terms involved,

(i} Derive the expression for the average speed
af a gas. (3}

{a) The critical constants for water are 647 K, 22.09
MPa and 0.0566 dm* mol”. Calculule the valies
of van-der Waals constants a. b and R and also
explain the abnormal value of R, (5)

(h) Write the van der Wanls eguation in the
virial form nndbw]uutc the second virial
cocfficient. (51

{¢) Explain the Andrews isotherms for o real gas,
Derive the relations between von der Waals
constants and critical ¢onstants. (5)

PT.O.




1621 4

5. {a) Define the surface tension of & liguid, give its unil
and describe in detail its determination using 2
siafagmometer. (5}

(b) When a capillary is dipped i o liquid, some ligquids
rise in the capillary whereas some others fall
Explain the reason behind this phenomenon, What
are ihese liquids called? Give one example of each.
Give one example from your daily life where this
phenomenon is ebserved. (3

{¢) Benzene has a density of 0,879 g em™ and has a
surface tension of (.02888 N m'. What will he
the difference of its heights in two capillaries of
radii 0.10 mm and 0,15 mm, respectively? (5}

6. (a) Caloulate the pressure exerted by one mole of
oxygen gas at 298 K, contained in o container of
volume § litres, if the gas is a) ideal, b) van der
Waals gas, Given a = 5.5 L7 atm aol !, b = 63.8
em’ mol!, R = 0,082 L atm K mol. 15

{b) How is vapour pressurc of & liquid related 10 its
hoiling point? Discuss the effect of external
pressure and non-volatile impurities on the bolling
point of a liquid. {30

(¢} Expliin how the viscosity of a liquid vartes with
temperaturc 7 Support your answer with the
mathematical relation between viscosity and
temperature. Does viscosity of & gas also show
the same variation with temperature’ (5)

(1000}
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Write your Roll No. on the lop immediately on receipt
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Attempt three questions from Section A and three

guestions from Section B.

The answers of the questians should be numbered in
accordance with the gquestion paper.

All questions carry equal marks,
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(¢) Explain why chair conformation of cyclohes exane is
more stable than that of boat conformation?

e gl

(€) What 15 clectromeric effect? How does it differ
from inductive cffect? (422225

-

F
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Instructions for Candidates

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

2. Aptempt six questions in all.

3. Al guestions-carry equal marks;

1. (a) An organic compound A(C,H,O,) forms a dioxime.
It gives a positive Tollen's test, On Clemniensen
reduction, it forms n-pentane. [t also gives a
positive iodoform test to form sodiom salt of

11 ST
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1 | 1564 .
tearboxylic acig which on acidificgi

dicarboyylic acid H (€Ho,
n-tgls
(i) Predic

ongiver « B (C,H,,NO) which is basic in nature. Compound

h B on heating forms |-Propene and amine €
© structures of A ung p, (C,H,N). ldentify A, B and C. Give the mechanism
(i) Give the reagen; of formation of both products from B,

used
reduction,

n Clﬂmmense"

{b) Arrange the following in crrdar_ of decreasing
reactivity towards nucleophilic-addition reaclions,
ZIVIDE Teasons :

{ili} Give the reaction inyvg

Ived
test of A o form B, i8ikhe IDduﬂ}rm

(iv] Whag § s . 1 -
is the ehief ygp of Tollen's test? E:Egg:llﬂl:ﬁc;“icoc“:l i
) An optimum piy i required fir ‘ i

: th : :
carbany| Eompounds with 4pim yo

te) How will you distinguish between the following

; [T darins
Justify the statement, derivatives, compounds on the basis of the product they form
heating:
(e} Wri _ ) on 2
) _mr-. the synthesis of the Fallowin ! ol ot A
using 8 compoundy {1) Oxalic acid and Succinic acid

Ethy] dcefoucetato oy Dimyimuann:r

(i) Crotonic scid (i) f-Hydroxy scid and y-Hydroxy neéid

{ii) 3.5-Diethylbarbityric e; () Write the mechanism of Keto-enol tautomerism in
e an acidic OR-alkaline medium. (4.4.4.3)

At
u“:f:m: :: mtrogen atom do po, show aptical 3, [4) Elaborate :
ity? Explain by ¢ : Ica
¥ 1aking a suitable exampte, (i} p-Hydroxybenzaldehyde does not undergo
3 e 44,43 Cannizzaro reaction:
; i _ I
e A (CHIN) on treatment. vy ! .
iodide ﬁ'”ﬂwﬁhy Sk ) ith methy| {ii} Benzil rearranges to Bu‘mﬁk «Iﬂﬂ when
ver hydroxide forms COmpound treated with a base, Justily an the husis ol
reaction mechanism. &
PT.0.
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& (2) Write short notes (Any three)

{1) Benzoin condensation

(i1} Béckmann rearrangement

(1) Alkaline ester hydrolysis

(iv) Thorpe nitrile condensation

(b) Write the fina] product formed ip teduction of
nitrohenzene under the following conditiong -

(i) Sn/HCY
(i) Zn/NH,C| :
(iii) Electrolytic reduction (4443 2

(1500)
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2. Attempt any four queﬂi&m:_ in all.
3. Use of scientific calculatar/log table is permitted,

NOTE :
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1. Write your Roll Mo, on the top immediately on receipt

of this question paper.

2. Attempt slx questions in all, sclecting at least two
questions from cach section.

3,  Question number 1 is compulsory.

4. Useof scientific caleulator, log tahles and graph paper
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R= 83143 K ot
' ol and | F= 06500 ¢ $
Eelcv=0337y 4

T EoM Jee =1
b =074 v
E'r .r.m'fn = 0771 V; E‘m’rmi‘iﬁ*

E‘l_‘l[mnm*"=a-ﬂ.ﬁlv:€c42‘|w= - {40 v

Section A

Any
Wer any five questions given below
(i) In warer system, fugion

towards pressure gxjs Explain

(i) Tee ang Common salt

pPraducing rem peraty

Tes
e & low ag -2

(i} 1% it possible 1o Separale an

"f“’ two pure tompanents. by
distillation? Explain,

{iv) What are feversible cpligt
example.

tvl Th
¢ effoct of lemperature angd pressyre

adsorpi ig i
fpHen” process is in accordance with

Chatelier's Principle. Explain,

= L.5] v

Curve of iee is inclingd

(3}

Mixtures can he used for

A il 2H

(3)

AZEOTrOpIc mixtyrp
isobaric fractional

(2)

Explain with an

(3)

L
Le

3

[ 4510 3

(vi) Polarities of cathode and anode ina galvanic
cell are opposite 1o those im an electrolytic cell,
Explain giving reasons, (3)

{vii) The e.m.f. of the hydrogen clectrode is lingarly
dependent only on the pH of the solution,

Explain. -

2 (i) The absence of a few components in some
phases does not alter the phase rule relation,
F = -P + 2. Derive the shove conclusion by
Laking the following system of firge components

distributed over four phases: 4
Bl A+CHE AEBHC A+BRC
Phase | Phase 11 Phase Tl1  Phase [V

(i) The steam distillation of a liquid X with molar
mass 120 g mol' is observed to occur at a
temperaiure of 8%.0°C when the total pressure
is 0011 bar. Assuming complete immiscibility of
this liquid with water, caleulate the mass of X in
200 g of distillate, The vapour pressure of water
al £9.0°C is 0.6747 har. {41

{iif} Derive the Langmuir adsorption isotherm for a
gas on a solid and discuss the limiting cases.
(41

BT O




, giving reasons :
i mixture has a definite
 sharp melting point yet.
a compaund.
when added as impurity at

| Pressure,

mell at 1060°C and 630°C
ly at 850°C. Two eutectic points
- one at 10 mol % Au at
°C and the other at 50 mol %
the simplest phase diugram
- information and label all the
¢ a cooling curve for a melt
% of Sh. e (6)
PT.O,







(i}

]

(i)

(i)

b
(b) Mn® + 4H,0+ SFe™ == Mn0); +8H" + SFe*

Derive the following relation between the
pressure required to produce & fixed amount of
adsorption and the enthalpy of “adsorption.

Explain how it can be Imd to determine ihe

enthalpy of adserption u{ a gis on solid.

AR -
m[fﬁ}%—?ﬂrw (a)

Determine the standard equilibrium constant for
the [ollowing reaction at 298 K,

Cd™ + 4 NH, ¢ [CANH, )] 4)
What is a reference clectrode? Give onc
equatiorn. ' (4
Justify the following statements - (4)

(a) If the standard potential of Ejuy is

positive, then M™ jong can be reduced o
M by hydrogen gag under l-mnd,ird
conditions.

(b) Instead uf pieces of charcoal, activated
charcoal is used in adsorption studies.

(1000)




[This question paper contains 2 printed pages|
Sr. No. of the Question paper: 4728
Unigue Paper Code 37
Name of the Course : B.Se. Hons. [B.Se. Prog.
Name of the paper ; SEC- Chemistry of Cosm
Semester 1LY
Duration : 2 Hours | A
 Maximum Marks 38 14

1. Write your Roll. No. on the top immediately o receipt of this question paper.
2. Anempt sny four guestions in all. -
3. All question carry equal marks.

1. {a) How do you classify hair dves? Write the merits and demerits of use of ¢
(b} Write down the preparation and uses of: .

(i) Hair dye {ii) Talcum powder

2. {n) Aummenia or any amine is essentinl for permanent lﬂﬁ*dﬂ.ﬁﬁ?ﬂm:ﬂun it
4958

{b) Define cosmetics, How do we classify Mﬂw physical form?

3 WW:H::M notes on any two of the following:
o 'y l
(i) Nail Enamels ‘

(iif) Antiperspirants 5

() What are the ideal characteristies of Nail polish? Name the ingrodients used in its

\ — NN 4 e S —

e il u



-
L4

4. (a) What is the function of borax in preparation of cold eream. Write down composition of
J 4.5 o

cold cream.

(b} Discuss the structure of skin. Describe the characteristics a skin care cosmetics product.
b ]

5 {a) How do differentiate between falcum powder and face powder, 45

(b} What are oral hygiene products? Write down the compesition of & mouth wash,
5

6. (a) Discuss the cosmetic properties and uses of Eucalyptus oil and Sandalwoed oil. 3

(b} Discuss the role of preservatives in various cosmetics. 4.5

.-""lr"-lr.lr-j fmy/
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Sr. No. of Question Paper : 1526 G
Unigque Paper Code + 2172012301
Name of the Paper : DSC: Chemistry of d- and

f- Block Elemenis &
Quantitative, Inorganic

Analvais
Name of the Course i B.Se. (Hons) Chemistry
Semester e B
Duration ¢ 2 Hours Maximum Marks ; 60

Instructions for Candidates

1.

Il

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

Attempt fowr questions in all.

All Questions carry equal marks.

Explain the following giving reasons:

{a)} Transition elements generallv show variable

oxidation states.
PO,
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(h) Cr0), is strongly oxidising while WO, iz stable.

() Titanium(IIl) ions arc attracted by the miugnetic
field, while titanium(1V} ions are repelled.

{d) Clay minerals cleave easily into thin sheets.

(e) Lanthanides show sharp bands in the absorption
spectta while transition elements show broad
bands. (5%3)

2. {a) Give reason:

(i} Mn(Il} ion shows the maximum magnetic
character amongsl the bivalent metal ions of
the 3d series,

(i} Cu(ll) salts are blue while Zn{ll) salts are
colourless.

() Write the electronic’ configuration and give the
riumber of unpaired electron(s) present in 4F orbitals
of the following;

(i) Gadolinium (Atomic number 64)
(ii} Terbium (Atomic number 65)

{c} Actinides have a greater tendency to form
complexes than lanthanides. Explain; {2x5)

Y526 3

3. [a) Explain the caialytic properties of trandition
elements with the help of suilable examples.

tb) Construct the Latimer dingram for Cr i acidic
medium;

Cra03~ — CF" E'=+133V
ort — ot E'=—04]V
CPY =5 Cr = e 5]V

(i) Writc half cell reaction for the conversion of:
Cry0é™ —

(it} Is- there any lendency of Cr¥ 1o reduce to
Cr? Give reagon,

(i) Caleulate skip step emf forCr' — Cr
change.

(c) Define Digestion. What is the importance of
digestion in gravimetric analysis? (3x5)

4. {a) Explain the separation of lanthanides by 1on
exchange methad,

(b} What are silicates? Briefly describe various Lypes
of silicates with suitable example.
F.T.O.
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(e} What are the conditions of good wash liquid in
gravimetric analysis? How will it be ensured that
the washing of the precipitate is complete by mesns
of qualitative method? (Ax5)

5. {a) What 13 Lanthanide contraction? What sre the
major consequences of lanthanide contraction?
(b) Write a short note on Silicones.
{c} Compare |he magnetic properties of transition
clements and lanthanides, (3x5)
6. (a) Draw the structures of the following:
(i) Borax
(it} eyclic-[NPC1,],

(b} What is supersaturation? How it can be kept in
low wilue?

(¢} Choose the correct option and give reason for the
same,

Creater number of oxidation swates: Fe or Mn
Good reducing agent: Ce(ll) ar Smill} {3=5)

(1000)
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Your Rall No...............

Sr. Mo, of Question Paper : 4342 G

Unigue Paper Code 132171301

Name of the Paper 1 Inorganic Chemistry-11: s- and
p- Block Elements

Mame of the Course i+ B.Sc. (Hons) Chemistry
(LOCF)

Semester L

Duration : 3 Hours Maximum Marks : 75

Instructio

(=]

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

Attempt five guestions in all. Question No. 1 is
compulsory,

All Questions carry cqual marks,

Explain the following giving reasons : (any five)

(#) CCl, does not act 8s a Lewis acid while 3iCl,

does.

FUEAT



4342 2 i

B

(b} Borazine is more reactive than Benzene

(c) Amongst the altkali metals Lithium has got the
highest jonisation enthalpy, despite this it is as
good a reducing apent as cesitm in agueous

solution,

(d} Carbon is 0 versatile reducing agent used in the
extraction of metals, but it is unsujtahle SOMelimes

as a reducing agent,

{e) Phosphorus, arsenic and antimony form

pentahalides, but nitrogen and hismuth do nat.

Je f s f T .
(6} B jon doesn’t exist in solid or solution state,

tg) Zeolites ure wsed as water solteners. (3=5)

{a) Belect the corrcet answer in each category. given

below and justify your answer, (any four)

4342 3

{i} A halogen which does not exhibit positive

oxidation state: Flourine or chlorine

(i} Berter lewis base: Trimethylamine or

trisilylamine
{iii} Stronger reducing agent: CH, or SiH,

{iv) Hydride having higher thermal stability:
NH, ar PH,

(%) Stronger oxidising agent: HOC1 or HC1Q,

{b) Exploin with the help of Ellinghsm diagram,

the reducing mature of carbon and carbon

monoxide.

(¢} Graphite is soft, has low density and is a good
conductor of electricity but digmond is extremely
hard, has high density and iz a non-conductor of

electricity. Explain why? (6,4.5)

o
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2;

Justify the following statements, giving reason :

{a) Methane, ammonia and water have same

Iybridisation but different structures.

(b)Y Nitrogen 5 an inert gas while phosphorous is a

highly reactive solid.

(€) CO, is a gas while 8i0, is a high melting solid.

{d) Rubidium as compared to sodium has greater

electrical conductivity in agueous solution,

(e} Dilute solution of sodium in liguid ammonia 15 blue
coloured, paramagnetic in nature and behaves as

a true solution. (3x5)

(a) What Ig Inert pair effect? How doex it vary down

the group 14 clemenis? Explain:

e ———
T ——_—__mm—mmm

“4342 5

(b) Draw the structure of 3y molecule and explain the

effect of heating on Sulphur.

(e] Discuss the structures of any two of the

following ;
(1} Phosphorous pentoxide
{if) Basic beryllium acetate

{iif} Xenon hexaflouride

(d) Silican analogues of alkene and alkyne are not

known. Give reason, {4.4.4.3)

5. () Which has greater band angle and why? NH, or
NF,.
ih) Which will have greater ionic mdius and why?

Gallivm or Aluminium.

P.T.0.
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otes on any two of the followng :
Emm,nn Boer Method

(i) Phosphonitrilc hatides (332.6)
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%r. No. of Question Paper : 1666 G
Unigque Paper Code + 2173012001
Wame of the Paper . DSE: Nuclear and

Environmental Chemistry

MWame of the Course . B.S¢. (Hons.) Chemistry

Semesier = TH

Duration 3 Hours Maximum Marks @ %0
ructions for didates

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

2. Al guestions carry equal marks.
3.  Attempt any six questions in all.

4. Use of scientific caleulators is allowed.

1. (a) Definc the half-hfe of a radioactive substance.
Provide an eguation relating half-life to decay
constant.

P.T.O.



1666 2 #

ib) The hali~life period of 0™ 18 20 years, If
the rate of disintegration of a sample of , Sr% s
7.5 % 10" dps, calcutate the same afier oane year.

(e} Differentiate (i) BOD and COD {ii) Photochemical
smog and reducing smog (5%3)

2. () “C activity in-a fresh teak wood sample is 0.25
dps gm"! whereas the activity of an archeological
sample of wood of the same species is 0.175 dpis
gm™', Caleulate the age of the wood sample
assuming that the ™C content in a particular
species remain smme with the passage of time as
long as it is alive. Given half |ife period of e jg
5570 vears,

(b) Differentiate nuclear fission and nuclear fusion
(¢) Describe impacts of water pollution on hydrological
cyele, (5x3)
3. {a) Explain secondary effluent treatment,
{b} Biscuss working of Gewger-Mueller counter.

(e} Describe the conditinns required for nuclear chain
reactions and its applications, (5=3)

1666 3

4.

(a) Compare alpha decay and beta decay in terms of
particle emission and cnergy changes.

(b) Caleulate the amount of cnergy released in the
process

g 0! = Baltl wKr® 4 3n" + Enerpy

L= 23504393 amu, n! = | DOB66S amu, Balt!
= 14293511 amu, and S = 80 95774

(e) Desvribe reverse-osmosis, {5=3)

Write short notes on -

(a) Photochemical smog

(b} Green-House effect

(c) Ozone depletion (5=3)
{2} Define the terms “hinding enmergy™ and “mags

defect”™. Explain their significance in nuclear
stability.

() Explnin Incineration and VErmi-composting,

(€} What are the sources, impacts and control methods
of CDl. 50, H,8 and NO . € BEn

35 o
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T

‘Write short notes on ©

{2} Disposal of nuclear waste and its management

(b} Carbon dating

(c) Impact of waler pellution on ecosystem (573}

(a} Comment on lpnntm-ni[y of " emission and show
how it is different from K-electron capture.

(b) What is the value of N/P ratio for stability of
nucleus? Discuss role of N/P ratio in deciding the
stability of the nucleus.

(¢) Describe clectrostatic precipitators. (5x3)

(1000)
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{Oreygen Containing Functionsl
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Semester : 1

Duoration : 3 Hoors: Maximum Marks : 75

structi

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

r-l

Attempt any five questions.

1. (a) An organic compound A {C,H,Q) reacts with
hydroxylaming in the presence of an acid to
give two 1someric compounds B and € with

molecular formula {C HNO), B reacts with m-

F.T.0.
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(i) R group at u, p-pasition in- aryl halide
ﬂgumm ' 3,;5._ (Aryl nueleophilic

'h 3
Sxi mﬂhmﬂa ﬁamwm tﬂ“
(b) Hydrolysis of an ester is preferred in alkaline
medium. Explain.
Write down he pm!m: of the féﬁmwﬁ# reaction
and give explanation for your ﬁiv’w
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'Sr. No. of Question Paper : 1791 G
‘Unigue Paper Code - 2173522002
‘Name of the Paper . DSE: Polynuclear
Sia .E_.i_‘ ! ﬁ}"' i
UV-Visible & IR
Speciroscopy
Name &fﬂ_‘:’u Course . B.Sc. (Prog)
Semester 0 |
Duration : 2 Hours Maximum Marks @ 60
andidates
1.  Wnite your Rell No. on the top immediately on receipt
of this guestion paper.

2. Al questions carry equal marks.
3. Answer any four questions in all.

4 Attempt all parts of a question together.

P.T.O.
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Sr. No. of Question Paper: 4806 G
Unique Paper Code - ﬂl?ﬂ‘ﬁﬁ#
Name of the Paper - Salutions, Phase Equilibria,

Conductance, Electrochemistry
& Functional Group Organic

Chemistry=11
Name of the Course : B.Se. fFrﬂu-]
‘ Semester :
Duration - 3 Hours Maximum Marks : 75

Instructions for Candidates

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

2. Section A pnd Sectlon B carry equal marks.

1. Use separate answer sheets for Section A and
Section B

Use of simple calewlator is allowed.

B.T.0.
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(B3x13,33.5)

0 acids? How will




(iv) Dinzo-coupling reaction (3.5.3%3)
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Sr. No. of Question Paper : 3855 G
Unigue Paper Code : 32175915
Mame of the Paper i Solutions, Phase

Equilibrium, ' Conducianse.
Electrochemistry and
Functinnal Group Organic
Chemistry-11

Mame of the Course . B.Se. (H) Generic Elective
Semester " CHE

Buration : 3 Houors Maximum Marks : 75
Insiructions for Candidates

Lo Write your Roll No, on the top immediately on receipi
uf 'this guestion paper

I

All questions carry equal marks,

3. Attemptl rofal six questions in all. three questions
edch from Sectlom A and Section B.

4, Use of non-programmable scientific caleulntor is
allowed.

BT,
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Sr. No. of Question Paper : 2497 G
Unique Paper Code : 2174001011

Name of the Paper : (GE) States of Matter

Name of the Course : B.Se. (Hons.)

Semesier 1 M

Duration : 2 Hours Maximum Marks : 60
In or Candidates

1. Write your Rall No. on the top immediately on receipt

of this question paper.

2. Awnempt FOUR questions in all. Question No. 1 is
compulsory

3. The questions should be numbered in accordance to

the number in the guestion paper.
4, LUse of Scientific Calculator is permitted.

(B= 8314 7 K mol-ly k=1.3%x 102K
N.-. = &.023 = 102 mol™")

il ol 7
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Duration - 3 Hours Maximum Marks : 75

Instructions for Candidates

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

2. Section A pnd Sectlon B carry equal marks.

1. Use separate answer sheets for Section A and
Section B

Use of simple calewlator is allowed.

B.T.0.
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(B3x13,33.5)

0 acids? How will




(iv) Dinzo-coupling reaction (3.5.3%3)
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Buration : 3 Houors Maximum Marks : 75
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Lo Write your Roll No, on the top immediately on receipi
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All questions carry equal marks,

3. Attemptl rofal six questions in all. three questions
edch from Sectlom A and Section B.

4, Use of non-programmable scientific caleulntor is
allowed.
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Unique Paper Code : 2174001011
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Name of the Course : B.Se. (Hons.)

Semesier 1 M

Duration : 2 Hours Maximum Marks : 60
In or Candidates

1. Write your Rall No. on the top immediately on receipt

of this question paper.

2. Awnempt FOUR questions in all. Question No. 1 is
compulsory

3. The questions should be numbered in accordance to

the number in the guestion paper.
4, LUse of Scientific Calculator is permitted.

(B= 8314 7 K mol-ly k=1.3%x 102K
N.-. = &.023 = 102 mol™")

il ol 7















T'h;'-i's guestion paper contains & printed pages. |

Your Roll No....oooe

Sr. No. of Question Paper : 4847 G
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Name of the Paper : DSE -Chemistry of d-block

Elements, Quantum Chemistry
and Specltroscopy

MName of the Course : B.Sc. (Program)
Semoster ¥
Duration ; 3 Hours Maximom Marks : 75

Instructions for Candidates

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

of this question paper.

2. Attempt six questions o tatal with three from
SECTION A and three from SECTION B

3. Attempt SECTION A and SECTION B on separate
answer sheets, Do not mix the questions of SECTION
A ond SECTION B,

4. LUse of scientific calculator and Lop table i
nllowed,

P
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SECTION A
INODRGANIC CHEMISTRY
Attempt ANY THREE questions. Attempt any three

guestions fo iz section, All questions carry equal
marks,

ta) Name any three of the following complexes
according 1o the [UPAC system of nomenclature :

(i) Na [Mn(ca),)
(i) [PHNH,) (NO,NCH] €0,
(i) [Pd (H,0),] [Pd (NH,), C1,},

(v} [(CO); Fe(CO), Pe(cO),]

(b} Indicate the isomerism cxhibited jn the Tallowing
pairs of compounds and give one method (o
distinguish between them :

(i) IRh(NH.),Br]SO, and [RA(NH,), SO,| Br

(i) [Cr(H,0)CHen), C1, and [CrCl,(en),jC).
H,0

1847 3

(e} Give brief reasons for uny two of the following :

(i) Transition metals have a high tendency 1o
lorm complexes,

(i) An aqueous solution of copper sulphate is
blue: while that of zine suolphate is
colourless,

thi} Ca & Sc+ are isoelectronic but have
different eleetronic configurations,
(4.54.4)

() Write the formulae of sy three of the following
according 1o IUPAC convention :

(1) Caesium 1etrachloridooxidochromated11)

(i} p-amido-p-peroxidobis {bis(ethane-1 ;2-
diamine)iron{ll1}} chloride

(i) Hexaamminecobalt( 111} pentachloridocuprate(IT)
{iv) Triamminetrinitrito-Meobalt(111} ion
() Why is TiClL, coloured while Ti63, is colourless?

Can this reason explain the colour of KMn0,? If
not, then assign the reason,

P.T.O.
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(e} Predict the appropriste ehoice ind give brief
reasons |

(1) Higher magnetic moment Tl Feilin
(i} Bidentate ligand C,05  SCN-
(4.5,4.4)

3 (W) The complex [Colenh,CL]" exists in two IS0Merc
forms A & B A is optically setive but B is not.

Explain the resson briefly and draw the structures
of A & B.

(b) State Jahn Teller thearem, Which of the following
high spin complexes would You expect to exhibi
bahn Teller distortion? Give reasons.

[Cr(NH, 1" or [MnCI )"

(e) Caleulate CFSE in terms of A ol 8 d7 metal ion
placed in & tetrahedral field, Draw the gplitting
dingram. {4.5.4.4)

4. {a} For Mn? jon, rhe clectron pairing energy is 136
KJ maole!, The erystal field splitting. energy [or
[Mn(H,0),1™ ion is 250 KJ mole!, Will the
complex ion huve g high 8pin or o low apin
configuration? Caleulate CFSE Tor hoth the
configurations to justify YOur answer,

4847 5
(b} Given befow is the Latimer diagram for copper ;
+.15¥ 0,50V
Cust —— Cu’ —3 Ci

Answer the following questions !

{i) 1s there any state which undergoes
disproportionation? Explain by showing

necessary caleulations,

(i) Calculate skip step potential for Cu®' —
Cua change.

OR

Briefly discuss any two of the Following :

(i) ton exchange method for separotion of

lanthaniods,

{ii} Transition metals are hard and have high

melting and boiling points,

{iif) Octahedral complexes may be high spin ar
low spin but tetrahédral complexes are

always low spin.

P.T.0.
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4. (8) Giving examples of reastions having low and high
guantum yields, explain &mﬁa for abtaining
low and high quantum yields in photochemical

reactions.

(b) Write down the ﬂpmm-ﬁ{?mtum mechanical
operator p_. Find whether the momentum aperator
p, and position operstor X commute with each
other. Interpret your resalt.

{¢) The force constant of PC'O is 1840 Nm-',
Caleulate th# vibrational frequency ln ¢m' and
the spacing between the vibrational energy levels
in eV, (teV = 8066 cm™). (44.4.5)
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Chemistry / Industrial
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Duration : 3 Hours Maximum Marks : 73

Instructions for Candidates

I, 'Write your Roll No. on the top immediatély on receipt
of this question paper.

2. Use separate answer sheets for Section A and B.

3. Attempt three guestions from each section.
4. Each guestion carries equal marks.

5. Do not intermix the sections and attempt all pares of
o question together.

.. Use of scientific’ caleulator and logarithmic tables is
allwed.

P10,




{8y Wiite the IUPAC formulac of s




—_—

4959
4 L
(i) Sodium dighi, 4950 9
N il
fify i Rt (iii) Explain the cléctronic dpectrn observed in
Otiss; 7
um dl‘—'}"miduhlﬁnm!nm} NickelnteI) Lanthanoids and actinoids. What arc the
(Hi) Diam, : main transitions involved,
th}nmd’m{ h‘iﬂh?iphnﬁllhlncipal ladiumy i)
g {iv) Actinoids exhibit other than #3 oxidation
(€} State faby Teller states. Why.

theoren; Chmmium{'ll} Muserrice

tal jnp Surronmded by six 1 (b} Write the complete electronic configuration for the

Vigandy Figy; toirig
in o
femaining f, 4 bonds longer hap ih following elements ¢ fons, Caleulate the number of
-}
uhgw\,edii our ICr—F bonds. Give reason for the unpaired electrons in cach :
. ; slortion g also dray the crygial
PHHing diagram, field (i) Elememt with atomic number 76
(6.3,3.5)
(@) A (i} Element with atomic number 107
) Ang -
WEF any three of the r"“UWing :
) T ‘ (€) Whit is the difference between an inner orbitl
AWSIIon g :
= Elementy cap furm complexes in complex and an outer orbital complex? Discuss
o or gyen NeRalive axidar; . with one example each. (6,3.3.5)

third transivig, 4, (a) Answer any two of the following !

{1} How does the crystal field theory interprel
the colour and speetra of transition metal
complexes? Explain giving ?lmplrﬁ

P.T.0.
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() Anelectron is confined in 4 one dimensiona] |
of length 10 1y

() What is the encrgy of ¢
fevel? B
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1. i ] F1al; "
( ’ Fili 1 ﬂle hﬂﬂk’ with "t: ﬂppmp‘ ale w l'd
(4] ¥
{1x6)

(i
il A renewnble feedstinok used in
synthesis of adipic acid iy =
e

] i il
== is fult:”jug the needs of th
: ]
:thlm't Iguncrat!o-n withouy COmpromisin
e ahility of furyps generati :
their needs, S

(i) A chemigg)
Process with an g f;
- fa
an Produces — waste :F:w =
Process. wigh E-factor of 1 &

livi E
coWory ™ fully fecyclable carper g
example of the — 0pproach 3

the vzope layer g
===

f 1|| A 'I:Jcaﬂ- nin-paol tim, i cad Y ilih 1]
Vi n “.! g2, ﬂd
il l! aviaily I

{hlth(}{mg [hg[: i ] hﬂi ! W multipf
OrTect answer §
int l!] 1} ne mu iplg
ch oy questio 5 H { Jx.”

I At 3
i ]nm .Ecunnmy 15 highest i which of i
Dllowing t¥pPe of reactiony 3 ;

1546

(i} Substitution
(i) Addition

(ili) Elimination
(iv) Condensation

1l. The word green in green chemistry relates to
which of the following:

{i) Green colored chemicais
(i} Safe and benign chemicals
{iii} Toxic chemicals

{iv}) Mong of the above

I1l, Wearing peérsonal protection gear in the
chemistry laboratory reduces:

(1) Hazard
(i) Exposure
(iii) Effort

(iv) Energy .

P.T.O.
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{c} Correct the

(1) Hydrogenation of alkenes with

4

following statements - {1=6)

maotal

catalysts such as Pp or Nj I8 an example of
homogenous catalysis,

liih Volatile organie compounds, YOCs, such
as formaldebyide, have beey replaced and
banned in paings,

(it} Potato. corn and mialasies are examples of

non-renewsble feedstocks.,

{ivh According to the Pollution Prevention At

by US E

PA, risk = fisafety = cxposiire),

%} Saponification 15 the process used for the
Preparation of biodiesel from ysed cooking

il

{vi} The Frsi principle of

the 12 principles of

green chemistry is yse of benign solvents,

{&) Whar do You understand by (he

Solvent

ferm “Green

"} Which green solvent ja used by the dry-

cleaning industry? List faur advantages of this

Ereen solvent

over traditional organic salvents.

{1.1,2)

= FSESLS

4546 ?

(b} Define terms Green Chemisiry and green syttl.‘nem:;.
List any four aspects a chemist should Inc1ude| :;
develop the “ideal green synthesis”. (12

i i n
(&l What is poly lactic acid? OQutline :hr-hg:e:m
synthesis of poly-lactic asid from corn? What

1.2.1)
the main uses of this polymer! i

3.. n What are the advantages ol ma LY ssisted
{ I:f 4] E cro g Uss
reackions ifi Organic sy thesis! Write the Dollowr g

i {1,223
appropriate reaction |

{1} Microwave assisted Hoffman Elimination

reaction

I wEve 13- hydro ¥ £ 0
{ ] Micrown HEE ll’.'d drol
I

methylbenzoate.

(b} The cliy of Bhopal, in Indin, witnessed one of the

i 5 15, Which gas was

iggest chemical acciden . "8

5 sible for this secident? Outline the syuthesis
PESPON ¢

1 baryl wsing the greener
nl'_pfod:ehuu. of Carbary -
approach,

X h of the following :
(¢} Provide one example of cac &
(i) Persistent chemical :
g 1L 61
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() How does green chemistry works towards

sustainability?

Write brief notes on any three o the following ¢

lopies v _. _'- '-.‘ITl (4x3)
(ifi) fonic Liquids
(iv) Flixborough Accident




_[‘jhi:s question paper contams 4 printed pages. |

Your Roll Now.roioiinaas .
Sr. No. of Question Paper : 4430 G
Unigue Paper Code COARITIO0
MNpme of the Paper : DSE - Inorganic Materials of
Industrial Impartance
Name of the Couorse : B.Sc. {(Homs) Chemistry —
DSE
Semester S
Duration ; 3 Hours Maximum Marks : 75
Instructions for Candidates

Tl

s Lk
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Attempt 51X questions in all.
Question 1 is compulsory.

Attempt any five other guestions.

(1) Give one word for the following / Fill in the blanks
a5 required .

{1) A hattery that cannot be recharged and
must be discarded after single use.

{11y Glassware which is preferred for laboratory
apparatus that is graduated or needs to be
strongly heated.

P.T-0-.
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{iii} Additives in an emulsion puinl formulation
which prevent excessive fopm formation
during mandfucturing,

(iv) WNutrients which are required in very small
amounts by plants,
{v) Urea isanexampleofa — fertilizer,

{vi} The process of surface hardening caused
due to the diffusion of boron into the base
metal or alloy is called

(vii) Safety glass has a laver of
sandwiched between two layers of glass.

(k) Distinguish between the following :

(1} Physical Vapor Deposition and Chemical
Vapor Deposition,

(i} Wet and Dry process for the manufacture
of cement,

(e} Write short notes on ;
{1} Mitrogenous Fertilizers.
(i) Fire Retardany Paints (7.4.4)

2. {(a) What are the various components of a bottery?
Differentinte between primary and secondiry battery.

{h) Write the discharging and charging reactions of a
lead acid battery and explain how the battery
works,

#
4430 3

{c} How do photons imitiate the reactions in o solar
cell? Deseribe the warking of a sofar eell with a
diagrammatic representation, (4.4.4)

1. {a) How does urés function as an effective fertilizer
for plints? Give one method for the manufacture
of urea,

{b} How is ammonium nitrate fertilizer prepared” What
are the drawhacks of using ammonium nitrate

fertilizer?
(¢} Define alloy steel? Discuss the effects of Nickel,
Chromium and Manganese on steel. 444)

4. (a} What are composite materinls? Discuss their
importance as engingercd matenals giving
cxamples.

(b} Write dawn the uses of ceramic prodiucts. How is
alaging of ceramics done?

(e} Discuss the characteristics and applications of the

following :
{1) Soda lune glass
(i) Borosilicate pluss 4.4.4)

5. (a) What are carbon nanolubes? Describe the
formation, charactenstics, and applicotions of
carhon nanofubes.

{b) What are superconducting oxides? Explain giving
examples. -
P.T.O.
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(¢} Discuss the various types of cast iron. Write their
composition and applications. (4.4.4)

{a) Write differen! constituents of & paint. What are
the requisites of a good paint?

{b) What is the purpose of applying surface coatings
1o objects? Digcuss the process of galvanization.

(el Explain electroless plating with an example.
What are the advantages of electroless plating?
(4.4.4)

(a) Describe the steps involved in the manufacture of
glass and give the reactions involved.

(b} Explain the process of setting and hardening of
cement. Give the reacltions involved.

{ch What are zero and two=dimensional nanomateriats?
Explain giving examples. (4.4.4)

(a) What 15 CANT Give the general steps involved in
the mamufacture of this fertilizer.

(b} What is the significance -of pigment in a3
paint? Define Pigment Volume Concentration
(PVC) and Critical Pigment Volume Concentration
(CPVLC).

(e) What i5 & fuel cell? Explain the working of & fuel
cell. {444

(1000)
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1. (#) (D Give the sequence of reactions 1o establish
the pyranosc ring size in glucose? {3)

(ii} Draw Fisher projection and Haworth structure
of (-D-Fructofuranoses. ()

(b) A pentapeplide, X with empirical composition, Phe-
3. Lys, Trp, Tyr was recovered unchanged on
treatment with Trypsin. DNFB-treatment of X

P.T. G,
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{b) Define genetic code. Give at least three
charncterssiics of genetic code. (4.%)

(¢) Differentiate between competitive and non-
competitive enzyme inhihition and give examples
of each kind, 4]

7. (n) Discuss various steps-involved in the glvcolysis
cycle, giving the names of enzymes and structures
af intermediates. [}

(b} List any two reactions that were not explained by
the open chain structure of glocose. How does
the cyclic hemiacetal structure of glucose explain
them (4}

(e) Define w — fary acids giving suitable example.

[2:5)
B. (a) How will vou convert -
(1) D-Glocose to D= Arabinose:
(1) D-Glucose to D-Fruciose. [4.5)

{b} Lisl our important characteristic of Watson and

Crick model of DNA, i4)
(¢} Biscuss the 1% structure of proteins. (4)
{1000)
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1. Write your Roll No. on the tap immediately on receipt
of this question paper.

2. Arempt six questions in all, three questions each
from sections A and B.
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Alomic masspnit =166 % 107" kg
Planck’s constamt = 6.626 <107 5
Velocity of Light =3« 10" ms"
Boltzmann constant = 1.38] =107 JK™!
Mass of Electron =01 = 107" kg
Avogadro’s number = 6.023 = 107 mof™
Nuclear magneton = 5.05 x 10771 T
Bohr magneton =0274 = 107 IT!

I. (a) The uncertainty in a guantity, represented b

Section A
{Chiantim Chemistey)

operator A is given as under,

o) ={AT)={A)
For a particle in the ground state of & ond
dimensional box kaving length, L, represented B

2 J’{. i 5
W= : sin T: , determine o, -

where % and p répresént pogition and momentur]
respectively.

A
43TH 3

a

Use standard integral _Fx sin[lE]=L? and

a3 ()

ih) Prove that the functions having different real eigen
values for linear momentum operator are
orthagonal,

(e} Starting from [i.x]ﬂ. use the commutator

identities to find

) (2, pi]

(it} [®. A 1, B is Hamiltenian for a one-particle,
three-dimensional syvstem. {4.5.4.4)

. :;.H.n,ﬂﬁnnl-mtu that the Eigen functions for the
particle in 4 one-dimensional box are orthonormal,

w9=(2) ()

it

P




(B) Write Hamiltonian aperators for g saptate mﬂ&g_
under constant potential ‘v i D
dimensional box o
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(c) Why dnw 1o employ approximate methods
to determine ﬂiuﬂu for multiclectron atoms?
Explain Variation principle as an approximate
method” 1o determine approximate wave function.

4.54.4)

Section B

Giving proper explanation and arrive at the
geometry of the _mﬁwﬂl Assign  the
wavenumbers to specific vibrations. i

. 'm.'.rf qﬂ:" --'




(b) Explain Larmer precession of a spinning nucleus E

and derive expression for precessional fr .

{c) The spacing between the successive lines of Raman

rotational spectrum of O, molecule is 8B while for
H, molecule it is 4B (where B is the rotational

constant). Explain. (4.5.4,4)

#. {(a) What is Fermi Resonance and hot bands in IR
speciroscopy.,

{b) Write short notes on the fullowing:
1) Disscciation and Predissociation
(ii) Franck Condon principle (4.5.4+4)

(1000)
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