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1. Answer the following as directed : Lx7--7

O Which carbon atom of the purine ring
combines with the sugar molecule
during nucleotide formation ?

(it Which amino acid is formed on
transamination of pyruvic acid ?
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/iit/ Name the enzyme which catalyzes in
the conversion of glucose into glucose-

6-phosphate. 
.

/iu/ Name one essential fatty acid.

(u) The protein part of a holoenzyme is

called 

-. 

(FtlI in the blank)

(uil Write an example of amino acid having

thiol group.

(uii) p -pleated sheets correspond to rvhich

structure of protein ?

Answer the following questions : (ang tour)
2x4=8

(a) What is nucleotide ? Draw the stmcture
of dCMP

(b) What do you mean by isoelectric point

of an amino acid ? Give example.

(c) What are NSAIDs ? Where does

paracetamol get metabolised inside the

bodY ?

(d) What is trans fat ? Why is trans fat

not good for health ?

(e) What do You mean bY high enerry

compounds in metabolic process ? Give

example.

Answer ang three questions from the

following' 5x3=15

(a) How c:rn a Purine derivative be

synthesized by Traube's method ? Write

all the reactions involved' t+4=5

(b) What is electrophoresis ? How can you

separate a mlxture of Gly, Asp and Arg

having isoelecffic points 5'97, 2'98 and

10'76 respectively, by using a buffer of

pH=6'0 ? 2+3=5

3
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(d) How the sugar breaking process starts
in glycolysis and finishes in Krebs

cycle ? Also give the account of ATP in
the process. 4+ 1=5

(e) Write the mode of action of
chloramphenicol. Against which
malarial parasite chloroquine is active ?

4+1=5

Answer elther'A' or'B' ; 'C' or 'D' ; 'E' or'F' :

1Ox3=30

(A) 2+4+4=tO

0 What are the different steps of
determination of primary structure
of proteins ?

0n Write eleborately how the number
. of polypeptide chain can be

identified.

(iii/ Explain the method of
determination of amino acid
sequence by using Sanger's

reagent.

Or

3+3+4= 10

0 Write the reactions involved when

an alpha-amino acid reacts with
ninhydrin.

(u) How can a polypeptide be

synthesized by activating -COOH
group ?

fiit/ Write a note on 'solid phase' or

'Merrifield Method' of svnthesis of
peptide.

2+5+3= 10

(i) What do you mean by glycolysis ?

4

(B) -

(c)
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(c) What do you mean by specifrcity of
enzyme ? Elaborate with tuuo examples.

2+3=5



(ii) Write the different steps and the

enzymes involved in glycolysis.

(iii) How lipid transportation in the cell

takes place and converted to free

fatty acids and energr ?

Or

(D)

(t) What do you mean by enzyme

inhibition ?

@ Write a note on different types of
inhibition of enzyme.

/ii, What is special about allosteric
inhibition ?

(E) What do you mean by analgesics and

antipyretics ? How do they differ in their
mode of action ? Write the synthesis of
Paracetamol and Ibuprofen.

2+4+4=lA
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Or

(F) What are the main active constituents
of turmeric and neem ? Write their
structures. Write some medicinal
properties of turmeric and neem.

2+4+4=lO

2+6+2=lO
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Find the normal modes of vibrations in
case of CIla.

Answer the following as directed : Lx7=7

(a) State which of the following radiations
is associated with NMR spectroscopy :

X-ray, y -ray, radio u/aves, infrared.

L

(b)
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(c) The shift of an absorption maximum
towards longer wavelength is known as

(t) Hyperchromic shift

@ Bathochromic shift

/iirl Hypochromic shift

/iul Hypsochromic shift
(Choose the arrect option)

(d) Write the expression for the
Hamiltonian operator for a particle of
mass m and potential enerry V.

(e) Write the significance of ry atd ry2 .

A State the Stark-Einstein law of
Photochemical Equivalance.

@) What is photosensitizer ? Give one
example.

Answer the following questions ; 2"4=8

(a) What is the lowest vibrational eners/
in terms of oscillation frequency for a
diatomic molecule undergoing simple
harmonic motion ? Give the expression.
What does it imply ?

(b) A rnonochromatic radiation is incident
on a solution of 0.05 molar
concentration of an absorbing
substance. The intensity of the
radiation is reduced to one-fourth of
the initial value a-fter passing through
1O on length of the solution. Calculate
the molar extinction coefficient of the
substance.

(c) When a sample was irradiated by the
4358 A line of mercury, a Raman line
was observed al 4447 .A. Calculate the
Raman shift in cm-|.

(d) If two operators A and B commute then
they have the same set of
eigenfunctions. Justiff it.

3. Anwer any thlree questions :

(a) Set up and solve the Schr6dinger wave
equation for a particle in one-
dimensional box for wavelength and
energ/. 5

(b) Write how the molecular orbitals of a
homonuclear diatomic molecule can be
classihed os o and a . Which of these
two is doubly degenerated and why ?

What is the basis of classifying the MOs
asgandu? 2+2+l=5
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(c) The pure rotational (microwave)
spectrum of gaseous HCl consists of a
series of equally spaced lines separated
by 2O.8O cm-I. Calculate the .

(i) moment of inertia and

@ internuclear distance of the
molecule.

The atomic masses are :

rH =r.673rro-27 kg. 35cl 
= s8.o6x10-27kg

3+2=5

(d) State Beer-Lambert law.

A substance when dissolved in water
at lO{ M concentration absorbs I Oolo

of an incident radiation in a path of
I cm length. What should be the
concentration of the solution in order
to absorb 9Oo/o of the same radiation ?

2+3-5

(e) Show that the Raman lines in the pure
rotational Raman spectrum of a
diatomic molecule appear at wave
number

i =iox2B(2J +3)
where vn is the wave number of the
Rayleigh line. Draw the schematic
diagram to show the Stokes lines and
the Anti-Stokes lines. 4+ 1=5
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4. Answer (a) or (b) ; (c) or (d) ; (e) or lfl :

With the help of Jablonski
diagram, explain all the
photophysical processes that an
electronically excited molecule may
undergo. Give two major
differences between fluorescence
and phosphorescence. 3+2=5

write the mechanism of H2-Cl2
photochemical reaction. Prove that
the rate of formation of HCI is
directly proportional to the
intensity of the absorbed radiation.

2+3=5

Or

Use the LCAO method to form the
MO wave function of Hj. Using
this wave function, deduce the
enerry expressions for the bonding
and the antibonding MOs.

1+4=5

for the
a two-

5

(b) (i)

(iil Derive the expressron
energy of a particle in
dimensional box.
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(a) (t)

(ii)



(c) (t)

(d) 0

Discuss briefly the effect of isotopic
substitution on the enerry levels
and rotational spectrum of a
diatomic molecule such as carbon
monoxide. 5

(it Justify the quantization of enerry
and existence of zero-point enerry
for a particie confined in one-
dimensional box. What will happen
if the walls of the box are suddenly
removed ? 4+ 1=5

Or

Considering the diatomic molecule
to be a rigid rotator, deduce an
expression in wavenumber unit for
the enerry required for rotational
transition to take place. Explain
how the spectrum will differ if the
molecule is considered to be a non-
rigid rotator. 3+2=5

@ Find the normal vibrational modes
of CO2. Out of these, how many
are stretching and how many are
bending vibrations ? Explain vvhich
vibrations are IR active and which
are not' 1+ 1+3=5
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(e) 0 What are the factors which
determine intensities of spectral
line ? Discuss. 5

@ Discuss Franck-Condon principle
to expiain intensities of vibrational
transitions due to absorPtion or
emission of a Photon of
appropriate enerry. 5

Or

0 Discuss briefly the molecular
orbital treatm errt of BeH2 and H2O
molecules. 5

(il Calculate the rotational energr of
CO molecule in the first excited
state considering it to be rigid
rotator, given that the bond length
of CO is ll3 pm. 5

(n


