10.

[8]

c) Determinethe ratio of Sgo/Syowhile Ssoisthe[S] to
attain 80% of maximum velocity and Sypisthe[§] to

attain 20% of maximumvelocity 4+5+3=12

Answer any two questions.[First two answers will be
checked] 402=8

)

i

iv)

v)

What are the Euler’s criteria of a proper thermodynamic
variable?

Given, for ideal monoatomic gaspv=nRT. Show that Pis
the thermodynamic variables that follows Euler’s criteria

A protein form dimer spontaneously at 27°C, pH 7.4,
latm. Enthal py change of the abovereactionis2Kcal/
mole. Entropy change of the reactions is —10/ °K.mole.
Number of moles of water released on dimerisationis
ten.Solvent entropy increase per molereleased water is2
cal/’K .mole. Explain the spontaneity of the above dimer
formation from thermodynamic pointsof view, mentioning
clearly theroleof water moleculesin thereaction. What
type of interaction you suggest from the above datathat
might beinvolvedindimer formation ?

What isthe mathematical representation of first law of
thermodynamicsof conservation of energy ?

Show that Cp- Cv=nR
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[ Answer any three questionstaking at least onefrom

)

GroupA, and Group B ]
Neatness caries 2 marks
GROUP-A

DefineCircular Dichroism. 2

b) What isthe essentia criterion for amoleculeto be CD

c)

b)

active? 1
Why is the term ellipticity used in CD what does it
measure ?What istheunit of elipticity ? 5
Explain the basic functions of quarter wave plate and
photo e astic modulator in generation of polarized light.8
Derivetheequation of stretching vibrationsinvolving two
body system from Hooke’s Law. 6
Explain with mathematically why lighter atomswould
have higher frequency of vibration 2
A dilutesolution of acohal will show up at lessbroadening
Explainthe statement. 2

What is the difference between Rayleigh and Raman
scattering ? 2
[ Turn over



[2]

€) How do Stokesand anti-Stokeslinesoriginate ? 4

a) How arethetermsChemical shift () and Frequency (v)
related ? 2

b) What isLarmor frequenct ? 2
c) Assignthechemicd shiftsquditatively for

CH3-CH2-O-COCH3 a 1D *H NMR (you don’t need
to show theactud shiftsbut assign therelative positions)
4

d) Chemical shift (§) of an atom does not change
irrespective of the magnetic field strength of the
spectrometer giveninMHz. Explainthestatement. 4

€) Listthesequence of experiments (names) one needsto
performin order to determinethestructure of aproteinin
alogicd fashion. 4

a) Explainschematicaly theessentia componentsof amass
spectrometer with abrief description for each. 6

b) What are the different modes of ionization in mass
spectrometry ? 6

c) Arrangethefollowingintermsof cation stability CH3+,
RCH2+, R2CH+ and R3C+ 2

d) What do you understand by molecular ion peak, Base
peak and fragment ion peak. Illustrate with a suitable
experiment. 2

[7]

vii) Describe how organismshaving functional glyoxylate
cycle are able to grow on acetate as sole source of
carbon.

iX) Schematically describe the phosphoketol ase pathway
operating in Leuconostoc mesenteroids.

Answer any one questions.[First answer will be checked] 12

) & What arethe mgjor differences the enzymes have
compared to the properties of aninorganic catalyst ?

b) Defineactivity and specific activity of anenzymeand
mention how they help in monitoring the course of
enzymepurification.

¢) How to stop an ongoing enzymaticreaction ?
d) How protein estimationsaredone ? [3+3+3+3=12]

i) & DeducetheMichaelisMenten equation for enzyme
Kinetics, clearly mention the approximations used.
What isthe significance of Michadlisconstant ? Does
it haveaunit ?

b) Deduce the Hill equation and show that when the
number of binding Siteisone, it becomesequivalent to
Michaelisequation.
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[6]

xiii) Biologicd sysemsawaysarefar fromequilibrium. What

happensif it achievesequilibrium ?

Answer any five questions. [ First ten answers will be
checked ] 504=20

)

i)

How bacteria generate and utilize acetyl CoA under
anaerobic condition ?

Calculatetheweight of ATPthat could be produced from
compete beta-oxidation of one pico moleof stearic acid.

Reductions of NAD™ for biosynthesis is an energy
dependent process in Nitrobacter winogradskyi but
notin Alcaligeneseutrophus — Explain.

Comparetherespiratory chain of bacteriawith that of
mitochondria

What are the steps of glycolysis that could not be
reversed during gluconeogenesis ? How they are
bypassed ?

Describe, with suitable exampl e, therol e of pyridoxal
phosphate in transaminasereaction.

How different organisms get rid of their toxic
nitrogenous waste ? How skeletal musclesdump their
toxic nitrogen ? Why ureaistoxic ?

5.

b)

b)

[3]

GROUP-B
Starting from Schorindger equation Draw the probability
distribution for aparticlein abox of length L at then=3
energy level.

Also calculate the probability that the particle will be
found between 0.1 nmto 0.2 nm from one side of the box
inlowest energy stateif length of thebox is1nm.

When an electronjumpsfrom an orbit wheren=1to n=4,
what isitsenergy in termsof the energy of the ground
level (Ep) ? 8+5+3

5o0r

Inaregion of space, aparticle of massmand with zero
energy has a time independent wave function
y(x) = Ax exp —x?/L2 where A and L are constant.
Determine the potential energy of the particle. Also
caculateitspotential energy at x=0.

The position of an electron along the x direction is

measured with an uncertainty of 1,2\ . What can you say
about the uncertainty in its x momentum ? What, if
anything, can you say about the uncertainty in itsy
momentum ?
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b)

b)

[4]

State three types of experimental observations that
challanged classicad physics. 8+5+3

Which microscopy technique relies on the specimen
interfering with thewavelength of light to produceahigh
contrast image without need for dyes or damageto the
specimen. Givetheworking principle of themicroscope.
What isthefunction of Nomarsky prism?

How does aconfoca microscopework ? How you can
use confocal microscopefor protein protein interaction
study. (2+5)+5+4

6or

Explain the principle of work of an atomic force
microscope (AFM). What are the main modes of AFM
operation ?

Mention the major differences between Transmission
Electron microscopy and Scanning € ectron microscopy.

(6+4)+6

[5]

GROUP-C

Answer all questions

Answer any ten questions. [ First ten answers will be
checked ] 1001=10

Glycine is unique among the amino acids—Explain
Why and how oxygen intoxicto human ?

Why glycolysismode of glucose matabolismisperferred
in human during emergency ?

What issubstratelevel phosphorylation ? Giveexample.
What aretheinhibitors of respiratory chain ?
Why TCA cycleiscalled ametabolic hub ?

Mention the mgj or differences between hexokinasesand
glucokinase.

vii) What aretheligandsof hemoglobin ?

iX)

X)

)

xii)

2,4, DNP is an uncoupler-What does it uncouple ?

What are the different possible fates of pyruvate
produced from glucose matabolism ?

What isglutathione? Doesit haveany biologica role ?

What is the role of amino acid in ‘Chinese restaurant
syndrome’ ?
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