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Final Year B.Sc. Degree Examination, November 2008
(Directorate of Distance Education Course)
PHYSICS
Paper — HI : Modern Physics — 1 :
Spectroscopy, Wave Mechanics, Statistical Mechanics, Relativity and
' Astrophysics

Time : 3 Hours Max. Marks : 75

Instructions : 1) Answer Section A in the\first two pages of the main answer book.

2) State Paulis ekclusion principte:

3) What is Refeighrscatering 20 00

4) What is population inversion ?

'5) What are deBroglie waves ?

6) Write an expression for allowed encr'gy values of rigid rotator.
7) What is world line in Minkowski space time co-ordinates ?
8) Is velocity of light constant under Galilean transformation ?
9) Write the mass-luminosity relation for a star. |

10) What is stimulated emission ?

P.T.O.
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SECTION - B

Answer any FIVE questions : ) | ' -~ (5x3=15)
1_1) Write 2 note on Ruther -for& atom model and what are its drawbacks ?

12) Explain Anomalous Zeeman effect,

13} What are the properties of laser ?

14) Derive an expression for J deBroglie wave length.

Answer any FIVE que (5%6=30)

18) Give qualitativ;/descﬁ stion of Millikans experiment fOr\the determination of

electronic cha}; e.

19) What is Ram/an Effect ? DescribedkMferimental anan;m for the study

of Raman effect.

20) With neat labelled diégram, explain the construction and action of ruby laser
with the help of energy level diagram.

21) Obtain Schroedinger’s time dependent 'equation for a free particle.
22) Derive Plank’s Law from Bose Einstein statistics.

23) Using Lorentz transformation equations, explain length contraction and time

dilation,

 24) Deduce Einstein's mass energy relation.
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SECTION -~ D
IV. Answer any TWO questions : ' (10x2=20)
25) a) What are continuous and characteristics X-rays ? Derive Bragg’s law for
X-rays. 6

b) The anode voltage in X-ray tube is 80 kV and the wave length of X-ray
produced is 0.15 A°, Calculate Planck’s constant. 4

26) a) Obtain an expression for eigen values of a particle in one dimensional
box. ' 6

b) An eigen value of an electron cﬁu\t;ined to a one dimensional box of

length 0.2 nm is 151 eV. Wh?(’is e order of the excited state ? 4
; \
27) a) Deduce the formula for relativistic va}{ation of mass with velocity. 6
b) Calculate the K.E. of an gg 921\11015@ with a velocity of 0.98 times the
velocity of light in the ;ﬁf/ﬁtory s:)g_ 9

[

L)

Given, rest mass of =0.11x
C = 3x10* mS-. iﬁ : % '
RN 3
28) a) Briefly explain n n st Ak Joles white dwarfs are formed.

b) The surface t _mgeje{ture of a star is 3000 K. Ihhas a\Juminosity 10 times
that of the sin. Cémpare their radii. Given surfige tergperature of

sun = 5800 K. 2008 4




