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Part A
AHSWER Gy Fh gRERTiong.

Each question caveiey T mari,

Tind the wave length of the shortest wavelength transition i the L yman series of hydrogen spectmn,
Specify the condition for orthonemmality of wavefusciions.

What do you mesn by an expeciation valoe?

Flow many electrons can be pluced m a sub shell with guanium sumbers n=4, L= 07

Mention the imporiant criteria for the formation of MO's.

Expross o wavelength of 400 nem as 4 wavenumber.

Which electromagnetic region has enorey corresporiding o the cnergy zap botween conseeutive
rodational enerey levels”

Ciive the selection roles poveming the ransition belween vibeational energy fevels,

Predict whether the symmetric stretching mode of ethene, in which afl of the C-H bonds vibrate in
phase, 1 infrared aciive. Ram active, or both.
What technologival advance enabled the routine use of the Raman Spetroscopy?
How s the maznitede of the nuchear mugnetic mosment of g noclews relaied fo ity spin guantum number?
The ESE spectroscopy is generally less applicable than the NMR spectroscopy. Give reasan
(10=1=10)
Part &
Answer amy S5 Uesnons,

Each quesiion carrizs § mavks,
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Cabeulnte the energy por photon and the cocrgy per mole of pholons of radiaiion of wavelengih
() 200 pm (nhravioleth (B} 150 pm OX-ray ).

Fxplain the uacertainty principle. An electron in a carbon nanofibre is effectively confined within a
region of length 104 nm, What 13 the minimum unceriainty in the speed of the electron?
What are quanium mechanical operators? Discuss thowr significance.

Construct the bonding and anti-handing 71— MO's in temms of LEAQMO,

Provide the significance of furcs constant. Calculats the fundamentsl vibrational frequency of 12C160
muolecube, i 1ts force constant of 1902 Nm-1.

State the ways m which the IR specirum of CO2 differs from that ol NOZ.

Define the term molal extinction coefficienr A sample of pathlengeh 2 cm ransmits 40% incidem light.
Fiad the comceniration af the solalise, gven that £ = 6000 dm3/maeliom,
Explaw the term chemical shift. How is it expressed?
Huw will vou distinguish betwsen |-chioropropane and 2-chloropropane using the NMR speclroscopy
| (%3=30
Part
Aswrwer aity TND GUERITRIR.

Eacly guestion carres T marks,

Set up and solve Schrodinger equation for a paricle m one-dimensional box with the potentia
enerpy value zero inside the box, and obtain the expressions for normalized wavelunchion und

enerey Anmly this mede! o the =7 glegtrons in | 3-butadieng,
£y AP

Thscuss the solution of the Schrodinger wave equation for the hvdrogen molecule-wn, and obtam the
normalized MO wavefunelions, Hxplain the polential energy curves of bonding and anti-bonding MOrs,
arel substantiaio the statement “The simple molecutar orbital does not provide an accurate value for the

bend dissociation enelrey”

{4} Arrive at expressions for (a) moment of inertia and (b} rolational energy af a rigid dislomc

mipiecule.
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(B} Lvaluate the rofational constant of 2HCT (masses of 2H and O are 2.0141 mu and 34 965 L,
respectively)

fa) Dizeuss the origin of the Frank-Condon principle and how it l2ads to the zppearance of vibrational

structure inan electranic ransilion.
(&) Bxplain how dissociation of a diatomic moleculs can occur through ghsorption of radiation

(2= 10=218
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