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The figures in the margin indicate
full marks for the questions.

1. Answer the following questions : 1x7=7

(@) Nucleoside + Phosphate = ?

(b) A Nucleotide is represented as

(c) Except all a-amino acid are

optically active.

(d) 1‘+st ~CH, -CO-NH-CH; - COON
It is a dipeptide. Name the component
amino acid.
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(e)

What causes the disease sickle cell
anaemia ?

() Give one example of oxidative enzymes.
(g) Give an example of simple triglyceride.
Answer the followiﬁg questions : 2x4=8

(@) Coinment on the statement that ATP

(b)

(c)

(@)

acts as a universal currency of free
energy in biological synthesis.

What products' would be formed when
a nucleotide from DNA - containing
Thymine is hydrolysed ?

What happens when alanine is treated
with nitrous acid ? Give reaction.

What do you mean by functional group
interchange (FGI) and functional group

addition ?

Answer any three of the following :

(@)

(b)

, 5x3=15
What are the names of ribonucleosides
of the five different bases, and also write
the name of the bases?
Draw a structure of nucleotide by

showing phosphodiester linkage
between 5'and 3’ carbon atoms of the

pentose sugar.
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(c) Give the reaction of phthalimidomalonic
ester synthesis for amino acid.

(d) Describe the following :
(i) Zwitterion structure of amino acid
(ii) Isoelectric point of amino acid

(e) What are enzymes and cb-enzymes?
Give example. -

4. Answer any three of the following

questions : | 10x3=30
(i) (a) What is the difference between oils
and fats ? . 5

(b) What do you mean by acid value

and hardening of oils ? 5

(i) Write notes of the following:
3+3+4=10

(a) Oxidation of food stuffs and
cellular energy

(b) - Catabolism and-anabolism

() Metabolic path ways of
- Carbohydrates
(i) (a) How malaria is caused ? Name

some useful drugs w.hich are
employed as antimalarials. How

pamaquine is synthesised ? 5
(b) Describe the synthesis of
Chloramphenicol. , S
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(iv) Give the retrosynthesis of 5+5=10

. C6H5 - ? —(CH2CH3)2

(a)
®) Hactj OH
from Grlgnard 'reagen'e
(v) (a) -Whatis meant by nucleosides and
T nucleotides ? Give one example of
each 3
(b) "Wnte down the structure of
‘ nuicleosides Whlch is present only
" in RNA. ' 3
(c) ’What are the functions of nucleic
o acids in the human body ? 4
(vi) (@) Amino acids are weaker acids than
carboxylic acids. Explain why ?
2
(b) ,What do you mean by N-termmal
and C-terminal residye in
proteins ? How are
identified ? ‘ the s:
(c) Explam the b1olog1ca1 im
of protelns portancz
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1. Answer the following as directed: 1x7=7

(a) State whether the following statement
is True or False:

- Vs
—er

For-the particle in the box, the

maximum probability density for every
.- stationary state wave-functlon 1s at the
' rmdpomt of the box ' )
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(b) Show that sin nx. (nis an ihteger) is an

Yoo . - . PR - Ces [
AP AT T . [

e . . e e e 2 ’ T R B 1/2
LU~ eigenfunction of the operator %2- and . (b)) The functions ¥ = (;) cosx and
" find the eigenvalue. ' R g
' _ o ) _ ‘ A 1 1/2 -,‘ Ll et -
(c) Derive the term syfabol for the ground - RN ") -[ ) ‘sirix’ are defined in the
state conﬁgqratlon of Na. : - % ot
(d) State which of the following are - interval x=0 to x=2. Examine if the
microwave active and why o . functionsfa-re orthogonal to each other.

CO,, ‘OCS; HF, Ny =gy il
> i 1 (c) erte how the populauon of states

(e) The ionization ‘enérgy’ of a molecule is | affects the mtens1tynof spectral line.
10 eV. Calculate the wavelength of the | . D!
radiation that ionize the molecule. (d) Mlcrowave causes molecules to rotate
(leV I 602x10'19J) , At " more energetically. A-molecule absorbs

microwave photon of wavelength 20 cm.
- ‘Calculate the energy- difference between
e ‘ the two rotational’ lévéls in joule.

ij] What do you mean by 1nter system
crossmg?

-

(g) What are phot01nh1b1tors?

' N S '? 3. Answer any three questlons
2. Answer the followmg questions- 2x4=8

(a) Show that the wave function for g - (a) Show that the energy levels of a
particle in one-dimensional box of | % harmonic oscillator. are. evenly spaced
length g, where the potential energy is 3 :and it'has an energy” greater than zero
zero, is not an eigenfunction of th A B s

¢ est state
linear momentum operator in one even in, its low
dimension. .
) i Contd: -
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(b) () Define complementary observable
with' one e:_;%r‘gplq._ oA e 14]1=2
(i) Show that if two linear operators
A and B have the same complete
set of elgenfunctlons, then

.[AB]O T 3

. L P
o ‘\ ';-J’”’“"‘*

“ (¢) “The ﬁrst line 'in ‘the" puré- rotational
.. . spectrum of 12c 160 is: observed at
T 3.8424 om-1; Cfalculate ﬁond length

= considering' the molécile 4s rigid
rotator. Does the bond length of a real
‘molécule changé ‘as rotdtional energy
21 0.4 increases? I yes,-;'how:?f L 4+1s5

- W g oL
h P .- - ! LY E ,~" ' { :

w(d)- i) ‘Discuiss in brlef what do you mean
by hot; bands:- =l 2

N S S

o

(i) Find the normal vibrationél modes

of CO,: Explain which are IR-active :

and which are not. 3

{e) Write the mechamsm of -the Hg-Clz
. : photochemical reaction. Prove that the
rate of formation of HCI is directly
proportional to the 1ntens1ty of the
absorbed radiation. 2+3=5
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4. -A*nswer -any’ three questlonsr -

'J & f1 f.‘»::,: [ DI R
(a) :fi} 2 Write: down thar'Hamlltoman
T “operator “for the: ‘hydrogen atom

o and show that the max1mum
. radial probablhty “density for the
TGN Ak 1‘ ‘1s state of 'H-atem occurs at a

D0 Fistatice equal to Bohr radius.
,",i."_!" SRITRIS I SERATNEE RETT PURFE I . 2+3_5

e o el S .
JAJ NS VINAN U FOINCE S ) RO

v s i Whidhof the followmg functions

el

are elgenfunctlons of dez

siunolom armoigib o0 v onrere? PR
n3 929D ({)r5 smgxu Lown
IO "')di:mf WVEW 1 ToeeRuT T
R T S (u) 40033 v ay
¢ “}.i{v ',}1“.-“* TR RS SV AT
ﬁu} Sx'z
.,‘._-,\'" fu i BN
:’.\" < Pemn P
1
(lv) -
\ . x

SRR ‘M_ “se-?;x ‘
LI
Determlne the elgenvalue of each

KR “function. ol 5
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(d) M) Show that the Raman lines in the

(p) (i) Derive expression:.for the:total - .~ pure rotational Raman spectrum
energy of a particle in a three- ..., - of a diatomic molecule appear at .
“dimensional box. Explain.-the ‘ S L - Wave number o
“concept of degeneracy.  442=6 L Pe%2B@I+3)

v (ii) Taki g the ex : plt_a“of H, | : | where v is ‘the wave number ofA
' L the Rayleigh line. Draw the

~ explain how the potential energy N - schematic 'diagram ‘to show the

.diagram can be constructed. -
' What information regarding i::;l;esivhnes and t_.'he Anti i?i{fss
characterization of a bond can
‘be obtained from this diagram ? , -(ii) . Show. dlagrammatlcally the relative
T 3+1=4 A " frequencies of followmg électronic
| A I R L transitions :
(c) (i) Considering the diatomic molecule ' cL T ) o> ot
to be a rigid rotator, deduce an , S T
expression in wave number unit . e () o

for the energy required for !
rotational transition to take place. :
Explain how -the spectrum will ‘ : ' (1v) n— ot
_ differ if the molecule is considered i R '
to be a non-rigid rotator. 3+2=5 | - Discuss the effect of polanty of the
’ A solvent on the above transitions.
‘ -
|

(i) n-o>=*

' (i) The force constant of CO is
1840Nm~1. Calculate oscillation
frequency and wave number in

) S 3+2=5

e) () Discuss briefly the .molecular

cm‘l.. | 3 orbital treatment of BeHg and Hg(s)
(iij) Explain with examples the terms molecules, '
chromophore and auxochrome. 2
. Contd.
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P i Y HColeditle had thé funtamental

| vew® frequency 29908m-1, The

SE TGOS ~"'3anhéerni_‘éify cofistant is 0-019.

- The depth- of ‘the potential well is

43000cm~15 . Calculate the

- dissociation energy is kJ mol-1,
WA s oo T Ly AN R

el e e E o
< (ii}) oWrite :short note: on » 2

.
A T
[

N

e o B :'r(: v

< . B

AL U R T :
E Rule of Mutual Exclusion

. With th help of Jabloeld diagram,

T “explain al_,l""it‘h}qf_"fﬁ,hptOphysical .
processes that a"n“’électronically

_excited molecule may undergo. Give

two major differences between

fluorescence and phosphorescence,

. LA - -};} | 3+2=5

i) A substance was exposed to a

radiation of wavelength 420nm for

i~ - adefinite period of time when an

. .uy,amount of 10-5J of.energy was

absorbed. During this time

18 x 10~°mol of the substance was

found to Qeco)rnpose. Calculate

quantum efficiency, 3

¢ (iii) What is a phé‘tosta’tionary state ?
Explain with example, 2
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