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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

oorai- 7; 	June, 2015 

PHYSICS 

PHE-15 : ASTRONOMY AND ASTROPHYSICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt all questions. Values of physical constants 
are given at the end. Symbols have their usual 
meanings. You can use non programmable 
calculator or log tables. 

1. Attempt any five parts : 	 5x3=15 

(a) Define observer's meridian, hour-angle and 
right ascension with the help of a suitable 
diagram. 

(b) The luminosity of a star is 40 times that of 
the Sun and its temperature is twice that of 
the Sun. Determine the radius of the star. 
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(c) Write the main characteristics of solar 

corona. 

(d) What do you understand by the dynamic 
equilibrium of a star ? 

(e) Calculate the energy of electromagnetic 
radiation having wavelength of 21 cm. 

(f) Draw a graph showing Mass — Radius 
relation for white dwarf stars. Indicate 
Chandrasekhar limit on this graph. 

(g) State Hubble's law and explain its 
significance. 

(h) State three characteristics of a quasar. 

2. List the various systems of celestial coordinates. 

Explain, with the help of a suitable diagram, any 

one of the coordinate systems. 	 3+7=10 

OR 

With the help of suitable diagrams, explain the 

Rayleigh criterion for resolving power and 

diffraction limit of a telescope. 

Calculate the diffraction limit of resolution of a 

telescope of 6 m diameter for ? = 457 nm. 	6+4=10 
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3. Describe the motion of sun-spots on the solar 

surface with the help of a diagram. 

The number density of particles (assume 

hydrogen) in the photosphere is 1020  particles 

per cm3  and the magnetic field of the Sun is 1 G. 

Calculate the velocity of Alfven waves. 	5+5=10 

OR 

What is tidal force ? Show that its expression is 

given by 

MmR 	A 	 A 

OF = G 
	
(2 cos 4) — sin 4. j ). 

r 3  

Explain the tidal bulges of planets with the help 

of the above expression. 	 2+6+2=10 

4. State the simplifying assumptions and derive an 

expression for Jeans' criterion. Explain the 

significance of Hayashi line. 	 '2+6+2=10 

OR 

Explain, with necessary reaction chains, the 

hydrogen burning and helium burning processes 

in the context of nucleosynthesis in stars. 	5+5=10 
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5. Describe Hubble's classification of galaxies. 

OR 

Estimate the distance that an emission cloud 

must have from the centre of a galaxy of nuclear 

mass 108  M0  in order to produce a velocity of 

106 ms-1. 

Physical constants : 

G 6.7 x 10-11  m3  kg-1  s-2  

c = 3 x 108 ms-1 

h = 6.6 x 10-34  Js 

= 1-6 x 10-24  g 

1 eV= 1-6 x 10-19 J 

Me  = 2 x 1030  kg 
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Pardo 	: 

G = x 10-11  m3  kg-1  C2  

c= 3x 108  ms-1  

h = 6.6 x 10-34  Js 

mH  = F6 x 10-24  g 

1 eV = 1.6 x 10-19 J 

Me  = 2 x 1030  kg 
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