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Part A

Answer all questions

Each question carries a weightage of l'
' 1. State and explain independent particle model'

':
2. State and explain variation theorem'

S.WriteSlaterdeterminantalwavefunctionforLiatcm.

4. Distinguish between STO and GTO'

5. Arrange Oz,Oiand 02 in jhe increasing order of stability. Justiff your answer'

tfor Cr.

7. r-molecular orbitals of benzene are o+2p,a+F, c+F, a-F, a-Fandcl-2B. Calculate the

. delocalization enerry.
| -----l ^-r:^- Er---t^:g. Draw Frost-Iliickel mnemonic device for cyclo-prophgnvl cation. Explain.

9. state Laporte selection rules for centro sJrmmetric molecules.

. +o
I ,.'

10. you are gtven the integral )"o*. Cheek whether it is a vanishing'integral or not'

A
11. Writeprojectionoperator P4, for Czo '

L2. Distinguish between SALC and sAGo. state the conditions underwhich sALc becomes equal to
-sAGo'' 

(12x l=L2weightage)
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part B
AnSlDcr d.n^t aiinl.+ a-.^^,:

.A F E*h;::":;:y":::::iiiil":Ji; *,l3' Find the ground state enerry a particle confined to o*-or**rrrional box of length .o,. use the triarfunction O=r(o-r).

:: :T|e 
ground state enerry of He bv first order perturbation method.15' Briefly explain Roothan's concept of basis furrctio.rs. 

"^ve'vu'

16. State and explain non_crossing rule.
17' Apply HMo method to find ih" 

"-*ol"cular orbitars and their energy varues for aryr cation.18. State mutual exclusion principte rationariss;;;;;;p theory.19. Find Raman and IR active vibratio :: 
**o

s of HrO. Use Cru character table :

Czu czul cutz

A1

A,

Br

B2

*2, y2, z2

xy

tcz

yz

20.

ffil;lliiffi:ry 
species of molecular *0n",, oilo G2y). use cr, character tabre siven in

21..

22.

28.

24.

Question No. 19. 
-- vruucrrli ur fluflu (e2y). use c2,, character fnhro oiv^- j

Discuss bondi,,g in II,O using quantum mechanical approach. _

ilf::'::T:r:: yr*-Tr,*nt nerd method ,_",,', _any erectron atoms.

f:ff ::il" 1T*::enheimer 
approxima;. ;;**Jil#H.lfind hybridizedlbitalq ofB in BFr. Use Dr[ charaer";;;;;_ ,

Dga 
I E zc, cz c6 2s3

A1
I

A2

E'

A1
I

A2

E"

(xz - y2, xy)

x2 +y2 
"2

11t1
11_1_1
r-tl_l
1-1_1r

It11r1
11_111_1
2_102_10
I I I _1^ _1 _1

1' 1 _1 _1 I I
,_r0_?10

R1'

(x, t)

.t

!R*, Ry) (xz, yz)

(8xz=16weightage)



25.

26.

27..

28.

3

- Part C
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Answer any two questinns.
. Each question carri.es a weightage of 4.

Compare V.B. and M.O. method of bonding as applied to Hr. Which is found better ? Justiff your
answer.

Apply HMO method for n bonding in butadiene. Find the en€rgy of n molecular orbitals.

Find'IE and Ramari active vibrations of ammonia. Use Cru character table given below,

Find the ground state energy of H atom by variation method using the trial function @ = e-d .

cg, E 2Ce 3o,

xz + y2, z2

(r2,t y2, xy) (u, yz)

x4=8weightage)

A1

A2

E.

:
:

t

111

11-1

2-1 0

'z

&
(*, y) (&,


