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Attempt any three question in all. All questions carry equal marks (6%2).

Y2 marks is for neatness.
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No supplementary answer-book will be given to any candidate. Hence the

candidates should write the answer precisely in the main answer book
only.
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All the parts of one question should be answered at one place in the

answer book. One complete question should not be answered at different
places in the answer-book.
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Q.1. (a) Whatis compton effect? Obtain an expression for change in wavelength
of the incident photon in compton effect. 4Y
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(b) Compton displacement in comptan experiment of X-rays at 60° scattering
angle is 0.0121A°, Calculate the value of Plank constant. 2
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Q2. (a) Whatis Plank's hypothesis of black body radiation? Explain the spectrum
of a black body. | 4%
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(b) Use the energy time uncertainty relation to explain width of spectral

lines. 2
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Q3.

Q.4.

Q.5.

Q.6.

Q.7.

What is an Hermitian operator? Show that the eigen values of a Hermt, 5
an

operatorare are real and eigen functions corresponding to different eigen valyeg
are orthogonal. A
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(a) Derive time dependent schrodinger equation for a particle. Give the physical
significance of the wave function. 4
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(b) What are eigen values and eigen function? Define the degeneracy of
rigen values. 2V
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Write down Schrodinger equation for one dimensional simple harmonic oscillator.
Solve it to determine energy eigen values and eigen function for the same. Plot
the eigen fuctions for the ground and first excited state. 6
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(a) Explain Hydrogen spectra and s,p.d,f states. 5
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(b) What are selection rules. 1%
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(@) Explain Rotational-Vibrational spectra of diatomic molecule. 4%
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(b) Discuss spin-orbit coupling and fine structure of spectral lines, 2
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Q.8. Derive Shrodinger equation for one eleciron atom in spherical polar co-ordinates

and separate into variables. 6%
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