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1. Answer the following questions :
(any seven) I1x7=7

(@) What is the most stabilizing force
for nucleic acids ?

(b) Which property is commonly shared
by GDP and AMP ?

(¢) Name one Ketogenic amino acid.

(d) Which enzyme helps in the formation
of phosphodiester bond ?
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of phosphodiester bond ?
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(e)

(g)
(h)

(1)

G
(k)

()

Statin drug is an example of
inhibition. (Fill in the blank)

In which site of the cell-beta
oxidation takes place ?

Give an example of complex lipid.

Through which process energy is
obtained by red blood cells ?

How many chiral centres are present
in Ibuprofen molecule ?

What are stop codons ?

Name one enzyme which is secreted
by the pancreas.

Name what class of drug is
ranitidine ?

9. Answer the following : (any SJour) 2x4=8

(@)

(b)

(c)

Draw the base present  in

deoxyadenosine monophosphate and
deoxyguanosine monophosphate.
Write the significance of base-pairing
in DNA.

Give one example of biologically
important peptide and write at least

two functions.
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(d) What happens when an ¢-amino
acid is heated ? Write reaction.

(e) How are lipids classified ?

(f/ What is the root cause of malaria ?
Write the structure of one
antimalarial drug.

(9) Draw the structure of NAD* and
NADH.

(h) Write one function each of NAD* and
FAD.

3. Answer any three of the following :

9x3=13

(a) Describe the double helical structure
of DNA. Anticodon is present in
which type of RNA ? 4+1=5

(b) (i) Give the structure of Lysine.
Find the isoelectric point of
Lysine of which pKal is 2.18
pKa2 is 8.95 and pKa3 is 10.53.

(ii) How many tripeptide bonds are
formed by various combination

of Gly, Ala and Phe ? Explain.
3+2=5
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(c)

(d)

(e)

(9)

(h)

Write briefly about classification of
active sites are
4+1=5

enzymes. How
subdivided ?

Hydrolysis of ATP results in release

of energy. Explain.

What is respiratory quotient of

foodstuff ? What does it signify ?
3+2=5

What are narcotics and non-
narcotics drugs ? Give example of
each type. Write chemical name of

Analgin and its uses. 3+2=5

What are tetracyclines ? How it is
different from streptomycin ? Give an

example of tetracycline. 2+2+1=5

(i) What happens when an a -amino
acid is allowed to react with
formaldehyde ? What is the
significance of this reaction ? 3

(ii) What is chrome protein ? Give

an example. 2
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4. Answer any three :

@ (a)

(b)

()

@ (a)

(b)

(i) (a)

(b)

(c)

3 (Sem-5/CBCS) CHE HC 1/ G 5)

10x3=30

Write one method of each
synthesis of Adenine and
Thymine.

Describe a method how the
C-terminal residue of a poly-
peptide chain can be analyzed.

Name one amino acid which is
not found ing-helix. 5+4+1=10

Explain the process of protein
biosynthesis (Translation). 5

Describe a method of synthesis
of peptides along with the
different steps and reactions
involved. 5

Explain competitive and non-
competitive inhibition of enzyme
with examples.

Name one metalloenzyme with
its specificity.

What is special about allosteric
inhibition ? 6+2+2=10
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(iv) (a) Find the products of the
following reactions of fats/oils :

1¥%x2=3
() CHz—O—E'CNHzg
|
CH —O—Clol—‘cl7 H29 Hz/NI
| |
)2 P o I i ooy -

CH=0= CLC ) Hy —S1BH |
2 NaOH

(b) Explain acid value and iodine
value of oils or fats. Why these
two parameters are important ?

2x2=4
(c) What are isozymes ? Explain
with example. 3
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(v) (a)

(b)

(vi) (a)

(b)

(c)

(vit) (a)

(b)

(c)
(d)
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Write the major steps involved
in glycolysis indicating the
enzymes that regulate the
process.

What is citric acid cycle ?
Draw the cycle with different
intermediate formed. How many
ATPs are produced during one
cycle ? 5+(4+1)=10

Write different steps involved in
the synthesis of chloroquine.

How chloramphenicol can be
prepared from a suitable
substrate ? -

What is ranitidine ? What are
the side effects of using antacid
for long ? 4+4+2=10

Show diagramatically A-T and
G-C base pairing.

Write the structure of the bases
found in RNA.

Write the structure of dAMP.

Describe the solid-phase

synthesis of peptides.
3+2+1+4=10
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(viii) ()

(b)

(c)

(d)

(e)

Write a method of synthesis of
paracetamol.

Mention four qualities that an
antibiotic must possess.

Point out the essential difference
between oils and fats.

Mention one medicinal value of
turmeric and neem.

What do you mean by rancidity ?
How can rancidity be minimised
in foods ? 2+2+2+2+2=10
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Answer any seven of the following as
directed : 1x7=7

2

(@) Find the eigenvalue of the operator P

if the eigenfunction is cos2x.

(b) Show whether the operator O in the

equation Oy = ¥? is linear or not.
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(d)

(9)

(h)

()

0)
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The ground state electronic
configuration of Hj is (150*9)1. Write
the term symbol.

The one-particle wave function

w(x, y, z, t) has the dimensions
. (Fill in the blank)

A spin-orbital can accommodate a
electron(s).

maximum of — ——
(Fill in the blank)

What is the energy (inkJmol‘l) of
visible rays with 4 =400nm ?

State which of the following will be
microwave active :
CH,, CH. 5CL SF,, OCS

state the basic difference between line
spectrum and continuous spectrum.

State which of the normal vibrations of

CO, is Raman active.

Write the difference between chemical
reaction and photochemical reaction in
terms of Gibbs free energy change.

2

(k)

)

State what is meant by quantum yield
for photochemical reactions.

In photosynthesis, CO, reacts with
water in presence of chlorophyll and

other plant pigments to produce starch.
State the role of chlorophyll and the

other pigments in the reaction.

0. Answer any four of the following questions :

(@)
(b)

(c)

X
(d) Show that the functions SU~-

2x4=8

Normalise the H-like function y = et

Show that the wave function for a
particle in one-dimensional box of

length a, where the potential energy is

zero, is not an eigenfunction of the
linear momentum operator in one

dimension.

Define complementary observable with
one example.

and

X — gt
cos - e orthogonal within the limit

OLxsa-
Contd.
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(e) Calculate the energy difference between

(9)

(h)

the two rotational levels in joule of a
molecule if it absorbs a photon of

wavelength 10cm.

The Stokes’ lines are more intense than
the anti-Stokes’ lines. Explain.

What do you mean by characteristic
group frequencies in IR. spectroscopy ?
Explain with example.

A sample of gaseous HI was irradiated
by light of wavelength 253-7nm when
307J of energy was found to decompose

1.30x10 % mole of HL Calculate the

quantum yield for the dissociation of
HI.

Answer any three questions :

(@) () Write down the Schrodinger

equation for a particle of mass m
moving in three dimensions and
state the properties of wave
function to have physical
significance. 1+2=3
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(b)

(c)

/5
(ii) The functions ¥, = (;) cosx and

1V2 .
!//2=(;] sinx are defined in the

interval x=0 to x=27. Examine
if the functions are orthogonal to
each other. 2

(i) Write down the Schrédinger
equation for the hydrogen-like
system in spherical polar
coordinates and separate it into
radial and angular equations.

3

(i) What do you mean by orbital ?
State the differences between an
orbit and an orbital. 2

Write what you mean by radial
distribution function. Find an
expression for the radial distribution
function. Give the plot of radial
distribution function against the radial
distance from the nucleus for 1s orbital.
State how this plot differs from the plot -
of square of the radial function against
the radial distance. 1+2+1+1=5
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(d) Show that for a rotational spectrum of

(e)

a diatomic molecule, the rotational
quantum number (to the nearest integer
value) for the maximum populated level
is given by

Kl s
2hcB 2

Jmax =

Name the main electronic transitions
observed in organic molecules. Indicate
the regions of wavelengths where these
transitions may take place. What types
of electronic transitions are observed
in carbonyl chromophore ? Mention the
effect of conjugation on these

transitions. 3+1+1=5

(i) Which of the following molecules
will show infrared absorption

spectra ?

HBr, N,, H,O,CN
Mention the reason of infrared
absorption. 2

(i) The fundamental vibration

frequency of HCL is 2,890 em™t.

Calculate the force constant of this
molecule. 3
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(9)

(h)

Discuss the mechanism of the
photochemical reaction between
hydrogen and bromine and find the
expressions for the reaction rate and
the quantum yield for this reaction.
5

What do you mean by the term
‘quenching of fluorescence’? Derive
Stern-Volmer equation. 2+3=5

Answer any three questions :

(a) (i) Using the MO wave function of H,
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discuss the drawback of the MO
theory. Write how Heitler-London
modified the wave function.
Discuss about the correct form of
the wave function for bonding in
H, taking into account of
resonance. 3+1+3=7

(i) Show that the maximum
probability of finding the electron
of H-like atom in the ground state

is at a distance of ay/z from the
nucleus. 3
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(b) ()

Derive expression for the total

energy of a particle in a three- it ﬁ HuliGloRe Wi o car}cnot
: i : ave zero energy quantum
dimensional box. Explain the : Explain 3

concept of degeneracy. S+2=7 e
1 i f momentum and
(i) For a particle in a one-dimensional (v) Z‘;r;c: thefo\;a.;l:rllezlzcggn in a box of

box of length @, find the probability . &

of finding the particle in the region length 1A° for n=1, 2. 4
0<x<a/4 in the ground state. (iii) Prove that y(x)=e'" is acceptable
3 eigenfunction where C is finite
constant. 3

c) i) What is a Hermitian operator ? , . _
(c) () Show that the eigenvalue of a (e} () Using the anharmonic oscillator
Hermitian operator is real. concept, deduce-expressions for
2+3=5 the energy required for allowed
‘ vibrational transitions. Indicate
(i) Evaluate the expectation values of fundamental absorption and
(x) and (p,) for the ground state overtones. 5
of the harmslfilégdojfggtghmon (i) Write how will you distinguish
Given norm between ethanol and ethanol by
= 2/ using IR spectra. 2

W= — g . : S
T ’ (i) The fundamental vibrational

standard integral

jreee())

a
-0

frequency of H¥Cl is

8.667 x103's™!. What would be
the separation between the
infrared absorption lines for

H35¢c] and H37(y, if the force

constants of the bonds are
assumed to be same? 3
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(9)

(i)

(i)

(iii)

Write the quantum mechanical
theory of Raman effect. What do
you mean by Raman shift?
Explain the conditions under
which Stokes and anti-Stokes lines
are observed. 2+1+2=5
Using the Franck-Condon
principle, explain why the
intensities of the vibrational
lines associated with electronic
transitions differ. 3
Define auxochrome. What do you
mean by red shift and blue shift
of absorption maximum? 1+1=2

What is called photostationary
state of the photochemical reac-
tion ? The following mechanism
has been proposed for the
dimerization of anthracene :

G Adbh—— A
(i) g pea A A,
(i) A"—S25A+h
Show that when the reaction is at
photostationary state and presence
of large amount of monomer, the
concentration of dimer 18

independent of the concentration
of monomer. 1+4=5
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(i) Write a note on

(iii)

) (1)

()

(ifi)

(v)
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chemiluminescence.

: 2
For the photochemical reaction

A —> B;

1x10~° moles of B were formed on
absorption of 6:62x10"ergs at
3600A°. Calculate the quantum
yield of the reaction. 3

Define transition moment. What do
you mean by allowed and
forbidden transitions in the context
of transition moment ? 3

The lifetime of an excited electronic
state is 1072 Calculate the width
of the spectral line in Hz. 2
State and explain the factors on

which the width of a spectral line
depends. 3

Write the selection rules of
molecular electronic transition in
diatomic molecules. 2
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