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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2013 	
02220 

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 : 	 3x5=15 
(a) Show in a diagram the equatorial 

coordinates of the sun on 21 June. 
(b) The distance of Jupiter from the earth is 

4 A.U. The distance of Neptune from the 
earth is 29 A.U. If the period of revolution 
of Jupiter is 12 years, what would be the 
period of revolution of Neptune ? 

(c) Explain why nuclear energy generation is 
the only important energy generation 
process in stars. 

(d) Write down the chain of reactions of the 
CN-cycle. Where on the main sequence are 
these stars located in which this reaction 
taken place ? 

(e) Write down the expression for Fermi 
distribution. Sketch this distribution at T = 0 
and T>0. 
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Sketch the Hubble classification of galaxies. 
Distinguish between the Sa, Sb and Sc types 
of galaxies. 
The absolute magnitude of a galaxy is — 20. 
It is situated at a distance of 700 kPc. Would 
it be visible to the unaided eye ? 
Electrons are gyrating in a magnetic field 
of 1012G. Calculate the frequency at which 
peak synchrotron emission occurs given 
that 'y =100. 

2. List the types of binary star system. Sketch the 
light curve of an eclipsing binary system. Explain 
how masses of stars are determined by analysing 
binary stars. 	 3, 3, 4 

OR 
Define sidereal time. Explain why a sidereal day 
is shorter than the solar day. What is the effect of 
this difference on the night sky ? 	 1, 6, 3 

3. Explain how we can get an idea of the luminosity 5, 5 
of a star by just looking at its spectrum. Make a 
sketch of the H.R. diagram and show the various 
luminosity classes on it. 

OR 
Describe the nebular model of the origin of the 7, 3 
solar system. What features of the solar system is 
this model able to account for ? 

4. Discuss the helium burning phase in stars. Explain 5,  5 
why 3a particles are needed to initiate helium 
reactions. In fusion reactions converting hydrogen 
into helium burning of one gram of hydrogen 
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produces approximately 6 x 1018  erg s -1. Given 
that the luminosity of the sun is 
4 x 1033  erg s -land its estimated age is 5 x 109  
years, calculate the percentage of hydrogen 
converted into helium. Take the mass of the sun 
as 2 x 1033g. 

OR 

Sketch the light curve of supernova of type Ia. 
Explain why the light curves of supernova Ia are 
almost identical. What is the importance of this 
phenomenon ? A supernova explosion taken 
place at a distance of 3 pc. If its luminosity is 
1012  Lo , show that it would appear almost as 
bright as the sun. Take the absolute magnitude of 
sun as 5 and its apparent magnitude as - 27. 

2, 2, 1, 5 

5. 	State de Vaucouleurs law. Define effective radius 
of an elliptic galaxy and get an expression for it. 

OR 	 1, 1, 3 

State Hubble's law. What are the dimensions of 
the Hubble constant ? If the age of the universe is 
estimated to be 14 billion years, calculate the value 
of Hubble's constant in the units of kms -1Mpc -1. 
Physical constants : 	 1, 1, 3 

G = 6.7x 10 -11Nm2kg- 2  

kB  = 1.38 x 10 -23JK -1  
C =3 x 108ms-1  
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