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Heatian A

Answeer any Len questiona.
Freh guestion corres woraid 1
COUCSL URSEION COprite eeidas 1
o Btale and esplain Gavssan orbovals’,

2. Dregw thie MO energy level diggram ol O, molecule

g Whal iz Barn-Oppenheimer approscimalion

4. Shew that the geound etate term gvmbol of hydregen s Ay

ey
S Apply =ALC to Anumonia moleeule

: ; ; R 9 ; . \
G, OPthe specizs Oy 0, O 00 which would have the maximum hand strength ¢

7. Compare the hond energy, bond length and mapnetic bohavior of ON and CN speces with the
help of molecwlar orbital theory.

Wrile: Lhe S-muattis of Amomoni.

pu o]

. Whal is ladde v operalor ? Whial s ils use ?
L. SHlate and explain Lhe Monerozsing rule in gnansum mechanics,
[, Fxplain the notation M2 85 300, o HRG 310G,
12, Explain Keopmans Lheoremn,
13, Whatl iz MMEF ? What arve its commaon featores 7
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Section I}

Answer any five guastions,
Egeh guestion carries weight 2

Weite down the normalized valenee bond wave function and molecalar arbital wave lazctiom for
. moleeule anrd eomnient on toe exprossions nblalned.

Apple Fuckel Molecalar Ovlntal (HMOD theory to 1, B-butadiens,

Compare Lthe maleenlar orbital theonry IMOTand valence il theors (VBT Giee Lae mering and
demerits ol the two Llesries in explaining the properties el molecoles Compare Sleter tvpe arbilals
sl Gaussian oroitals, Cive skeuches of the Lwo,

Weite he basic consepls ol Tartree Povk Sell Constateny Field! HFSUFS methed

Caleulate the Svimuelry adosied linesy combination (8ALCY Lo the stretehing vibrations of L,
malecule,

Write an input file for geometry optimization of Ammonia at HI6-3 1G tel, p) lieveld of theory followed
by frequency cateulation in GAMESS

List the prieiples of Hoheulerg-Kohn theorema ? Explair Uhe use of 1lese theerems i Tensity
Funelional Theory (DT motheds,

Whal are ‘Generabized gradiernt approximation and loeal density approx vations !

Section L

Arstoer woy Bwn guesiions,

Fech gueestlon ciaerios ey
Give Lhe molesular erbital :MOY treatment (or the following molecules.
Al Ny, fhi WO e 1k
State and prove variation theorem and apply 10t a nartiels o s one dimensiznal hox Liinng wl
srilable brial funclion
Give the general fermat of GAMISS und explain @ fad Singls print enerdy caleulalion 5 and
i Frequency ealenlation using suilable cxamplos
Using group theary eaplain e bonding in Lhe following molecules
s PCL, 91 O
i wh= 10
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