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instruction : Answerquestion No.  and an y five of the remaiing,

g 1. Answerany ten of the following : T (10s2:00)

a) By matrix rman ization, find-out the & equivalent symmetry operation lor the
fallowing produsts ;
Coo:- and Cai ©

b} Givethe meaning of subgroup and write 1ne°iwbgrcrups tor G, and D, -point
groups.

¢} Explain the term transition prababifity inegral.

) Howmanyirreducible rap remrmfnﬁﬂ‘re;mr sible for Co; -point group 7 Justify
your answer.

&) Whyare pure r{:tatlﬂnal;,m studied only jn the gaseous slates of atoms
and mr,ﬂecurns ) |

f Dlsnnqumh th'f-'EEﬂ harm-:]mc and anharmonic oscillators with the help of
Hhisir potentis) Engrgy curves. - '
]l Howe afe mcl chulu*aﬂ:i&*ssmed t*ﬂsed on the three pnnm '.na: FI'I'DITIE"I.tE afinaria 7

. !
"'1I i Hd 103

_I1} How many strﬁtchmg and b L'nenr"hng modes dre pr Gsent in LGE and 50,
malecules ?

i} Defing’the ferm potarizability, ant wH? ‘are swhmr*a. tc:b rr;u:r!-e-::ulﬁs have
polarizability surfaces; shain, agesisnd b .n‘r..tu fn:

1) €O moleculs vuméiesmlu'ﬁfrﬁQUen“? mfﬁ'ﬂﬂ Em“ E:!pm*ss this enérgyin

- J':'J‘!m!q.‘.'-_'i'i‘”. Rt 314 L it npensa gt e BT

‘_ k) Explain the terms vibrational refaxation and internal tonversion.

) Howare: ¢=, & <iand g riolEctiarabiEs fdhmed 2

B.T.0.



b} Howdo H'Lefunmmnsx Y and Z transio
carresponding irreducible representations

e Hﬂwdnpselectmmagneﬂc radiation int
tonsequences 7

rminthe pﬂmfgmup o, 7 Namp fhe

eractwith molecules ? Wiat are ite
(3+3:4=1 8. &) «
Jica) Write a note on labelling of ireaducible representations.

b) Usingthe j‘prlmfﬁngqhﬂ racterLable, find the dirsctproducts and teirirredusig | B
c::rmpments for AT X A;,and By % E

Cqy |E 2‘_:?4 Ca Eﬂu_ 20,

i :
i 1 '
o (U 5 AT $ (4+6=1]
B [1 1. 1 .4 1
Ef2 o f
' h;:na e-::tn,Lm umeBra:euhsewen -

b carmﬁ lf;emm{mglhﬂfﬁemmewl&

rrrrr

) Howdoes he preaiig S e Eﬂm@uﬁqrﬁr@mw approximation affectthe p |
and Rbrgn "}ﬁ ﬂ:’n e ﬁ? Iun-mlatrnn spect ufa diatomic moleculy 7

. .; - i r
5:. d) Explain I.hgie;m ! im‘gﬂn&eﬁfﬂﬂmb pah%uiqa,n:ﬁ} and| FEHTIfrEEﬂﬂqﬁEE
b) Drawa sg';jggj:ge_lt[q-iﬂiagmm of Michelson i erfgfmmtar,and discuss the

v RS %Lﬁl'ﬁﬂ%ﬁ%“ 3!

[ T

L) Qutline me cﬂnce ;pf l‘iﬂﬂ]]ﬂ Jmm:gs pf vﬂ:mﬂnﬂnf a mDIECEHE Sketch |
ahem&hnaihrmenmna Imodes of AB B planarwmlamre and comment on its
IR and Ham&n,ahtimty_r. -
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1 £ups that g 7. 2t Emlin paedis&u:r-r:ialinn.h]_.r desizting Marse curves of a pamiculzr molecule in

X¥s. _ b difterent excited states intersect.

e { b} Stale the Frank-Condon principle. In what way itis useful in explaining the
aj i Intensities of vibrational structures 7 (4+6=10)
id arejis

(34344218 a) sirong infrared absorption band Is ohserved at 2061 em-! for TH35C

molecule. Calculate the force constant for this molecule.

i Outible b) Drawthe energy level diagram and show how the energy of the Iso, and T,
3 orbitals varies with the distance between the nuglol. (4+8=10)
T "
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