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Part A iShort A,nrswer Questi*n*!

Ansl,ver ar:y eighf qltesflons.

Weigltt I each.

1. Based on orbital selecti*n rule, predict whether Br - E transiti*n is allowod i* C4, point gr*up. $ubstantiat*

your prediction.

?. l-.|*rru do y*u retate dissymm*try vuith optical activity? fixplain with an example with relati*n to group theory.

3. Whnt are trialwave functions?

4. Diff*rentiate coulomb operatcr and exchange operator.

5. Differentiate Slat*r type orhitals {ST0) and Gaussian type orbitals(GTOi.

S^ Explain Born-Opper:heirnerapproximation.

y. Write the spectroscopis term syrnbol f*r C0 .

8. What is density functional theory used far?

g. Write th* z-rnatrix of methan* molecule.

10. What ie CHARMIVI? Explairr its use in molecular mechanics?

i8x 1 =8 weightage)

Part B {$hort EssaylProblems}

4nswe,. any six quesfions.

Weigttt 2 eacft.

11. How does internal co*rdinat* system hrelp in analysizing the vibrationai m*des pr*sent in f,'ans N2F2

molecule?
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13. Discuss on the variatron treatment for the ground state of helium atom

14. Apply the time independent perturbation theory to obtain the wave function for a non degenerate stat*"

15. Construct the wave functions for CHa hybrid orbitals

16. Write Huckel determinant of aliylsystems, butadiene and benzene. calculate delocalization energy

of butadiene .

17. What is double zeta and triple zeta basis sets? Which one is better and why?

18. Distlnguish behseen ab initio and semiempirical methods.

i$x2=12 \,!eightage)

Part e {fssay Type Questions}

Ansv/er any twa qresflans.

l4r*lgtrf 5 eacft.

1S" Predict the electronic transitions using dir*ct produ*t tsrrns f*r C2o point groilp" What are the spin selection

rules? Discuss on relaxation in selection rules.

24. Apply perturbation theory to a particle in a 1 dimensional box with slanted bottom.

21. Explain how mole*ular orbital theory used t* explain homcnuclear diatomic molecule.

22. Using diagrams *xplain the following

a) potentialenergy surface b)conformational search c) global nrinlrna d) lo*al minima *) saddle points

(2x5=10 weightage)
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