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PHYSICAL CHEMISTRY
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Section 'A', containing 9 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists of long-answer-type questions. Section 'A' has to be solved first.

Section - 'A'
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Answer the following very short-answer-type questions in one or two sentences.
(1x9=9)
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Write Heisenberg's uncertainity principle.
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Write the operators for linear momentum and total energy. What is Eigen
value equation?

T 's' WA BEdl B YT GAGH gRI T & dTel JNfdad dwedt B R beEd
g?

What are the names of molecular orbitals formed by the linear combination
of two 's' orbitals?
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Which type of molecules are microwave active?
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How many modes of vibration are there in CO» molecule?
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Which type of molecules are IR inactive but Raman active ?



U3 8.

U3 9.

R4 1.

U2

U4 3.

R HACHT & FATHD HIF &1 872
What is the numerical value of Bohr Magneton?
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Write relationship between mass magnetic susceptibitlity and magnetic
permeability .

Section - 'B'
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Answer the following short-answer-type questions with word limit 150-200
(2x5=10)
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Give the quantum mechanical explanation of Photoelectric effect.

OR
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Establish Schrodinger wave equation.
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Discuss the application of Huckel's MOT in ethene.

OR
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Show the calculation of energy level from wave function using as example.
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In diatomic molecule HCI, the distance between two successive lines of

rotational spectra was found to be 20.8 cm-!. Determine the internuclear
distance of the diatomic molecule. (Mass of hydrogen and chlorine are 1.008

and 35.5 g mole~1 respectively)
OR
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Describe the energy levels and selection rule for simple harmonic oscillator

diatomic molecule.
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Which photo-physical processes occur in an excited state of a molecule,
according to Jablonski diagram? Explain.

OR
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In a photo-chemical process, A —>B | 1.09x10” quanta light is absorbed. As a result 1-0X10
mole of B is formed, calculate the quantum yield of the reaction.
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What is dipole moment? How is it useful in determining molecular
structure? Explain with examples.

OR
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What is Nernst Heat theorem? Explain.

Section - 'C'
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Answer the following long-answer-type questions with word limit 300-350
(3x5=15)

EISQo IRHIY] & a¥TT Wed H 350 wir e siofr 9rm &7 s i |

Explain the radial and angular part of the wave function of hydrogen atom.

OR
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Obtain Schrodinger wave equation for hydrogen atom in terms of polar
coordinate and separate into three equations.
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Calculate the coefficients of the atomic orbitals used in sp2 hybrid orbital.
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OR
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Explain the formation of H» molecule on the basis of Valence Bond
Theory.
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Derive the expression for energy levels of rigid rotor. Explain the selection
rule and transitions for it.

OR
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Explain Raman effect on the basis of concept of polarizability. Describe
pure rotational Raman spectra of a diatomic molecule.
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Explain the vibrational structure of electronic spectrum on the basis of
Franck-Condon principle.

OR
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What is quantum yield? Explain why the quantum yield is equal to 0.01 for
the combination reaction of Hp and Brp-
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Write third law of thermodynamics. How the absolute entropy of solids can
be determined using it?

OR
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Discuss the characteristic properties of diamagnetic and paramagnetic
materials.




