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M.Se. (Chomistry} (First Semester {iCECS)EXAMINATION
2032
Friday, 30™ November
PS01CCHE- 01 {Inarganic Chemisory-L}

Time: H.30 am to 1.30pm Total marks:-T0
Q-I. Answer the following: n (¥
1, A =dde, B = 3% and fx) = sin x then what is the relation between ABfix)

and BA),

(3] Equal (b} Less (o) greater (d) Mot sual
2. The Jowest energy in a cubical box is given by the equation:

a-1.

i

L]
a

q-3.
(A}

(2] E=h"BmL (B} E= 6himl®  ()E=h8ml? (4} E=2b%Eml’®
At the extreme point (22) of oscillation, all the enemy 14

() Eletrical (b} Potential (¢) Kinatic {d) Nuclear
H-ltke aystems ave characterized by .

(a)V= - 6% (4ol (b) V=+ Ze*{dnegyr

{c) ¥=+ Z %M dmegir () V= - Ze™f (g

A stinple harmonic oscillator is an sysiem?

{2} perturbed (b} Mone fc) mnperiurbed (dybotha &b
The “Spin-multiplicity” corresponding to §=2 is:

(&) guintopled (blquadroplet () dowblet (d}singlet

The enerpy requircd by Hy™ for dissoctation is:

{a) 1.00 eV {b) 1.06 eV (£)2.97 eV (d) 2.7% eV
What s the nature of O according o VBT?

{z} Paramagnehic ) DHamagnetic fc) bath (d} nome of them
Answer the following: [Any sevan] (14}

Show that: Average kinetic enerpy of electron in 8 one dimensional box is equal to
o' herBmL?
Detarmine the value of asscrialed Laguetrs polynomial torn =3 & /=2,
Find ot the thitd degree of polynominl.
Show that [AB,C] = AfB, C) + (A, CJB.
Derive gecond order perturhation enerpy equation.
A closed shell electronic configurstion ahvays pives rise to the term 'S; explain why?
Calculate the energy of state Ejpx by distortion along Y-axis and show the cffeel of
digtortion on anergy. _
Explain the ionic contribution for hydrogen moleculs on the basis of VBT.
What are the conditions for atomic ovbital’s to undergo linear combination.

Arnswer the following: -]
Buladiene containz 4 w - cach of which moves freely from one end of the molzcule to

another end. Treal the maleculs 83 one dimensional box whose length is equal to sum of alt
-C bond tenpth plus half the C-C bond length on sither side. The averape C-C bond tenpth

iz 0. 14nm.

. Caleilate the lowest absorption frequency in cm™ and wave length (1) in nm of light

abzorbed.
Caleulate the otal ground state energy.
[Given: h= 6626 x 1078, 1J= 624 x 10" 6V, 1eV=806x 10° cm™]
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(8}
(B)

4.
(A}

(B)

(B)

Q-5.
(AJt.

{B):

[ ]

(B):

Q-6.
{A):

{B):

—

Wrile & note on; Quanturs Mechanical tunneling end writs its application. (&)
Or

Answer the foHiwing:

Rhow that the raising and lowering operalors neither comme with compenent of angular

momentum opetator nor with cach other bat commute with square of angular momentum

Qperalot.

Write the utility ¢f box model with suitable example.

Answer the following: i)

Considering NO s a rigid rotator totates In! (i} XY~ plane & {ii) Three dimensioa.

Caleulste 1% three rolational encrey level & Angular momentum,

Calculate wavclength & frequency of radiation emitted when fransition takes place from

excited stalc o grolnd state (n=3 —2—1) level, {Given: 1 =1.15 2 103,

Dherive the Schrodinger cquativn & Hermitc*s differential equation for vihrational motion

of a particle in 8 one dimensional harmomic oscillator, ()
D

Answer the following:
Explain: Mormalization of wave functica for 2 eotational motion of 2 particle in 4 ring.
Explain: Tolal wave function for H-like atos.

Answer the following: {6}
Explain: Hortres's self consistent (leld method.

A system s represented by function ¥ = 45 7 48 @ #3759 by, Whers ®) & ®;

are orthonormal funetion. What will be the probability of getting the energies By & Ez as an
cigen value of @) & Oy respectively?

Anywer the following:

. Derive the wanve fanction for many —& systen. )
. Explain: Commutation with Harniltonian.

Or
Answer the following:

. Dierive the first order cotrection Lo the wave function of the time independent. {3

Perturbaiion theory for non-degeneraic sials

. Explain spin-multipticity, term-multiplicity and levels with svitable examples. (3}

Answer the following: (e
Dierive the energy equation B =2E, + 1y +J=2 {5+ k f 1 4+ 5) for H; motecube on the

. bagis of malecular crbital theory and show that ermor in cafewdated value of encrgy 19 about

56% compared to experimental value.
Anyerpr the follawing: %)
Explain the bonding in HeH on the basis of VB treatment and ionic contribution in HF.

2. Explain: The electron density distribution in symmetric and asymmetric states in Heitler

and London theory,
Or

(3): Derive the energy equation Has= 3Ex + 1R - [ for hydrogen molecule on the basis of

Heiter-London theary.
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