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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2011 

PHYSICS 

PHE-15 : ASTRONOMY AND 
ASTROPHYSICS 

Time : 2 hours 	 Maxinium 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) Sketch the diurnal circles of stars as seen by 
an observer on the equator of the earth. Are 
any stars circumpolar for this observer ? 

(b) The mass of the earth is 6 x 1024  kg and its 

radius is 6.4 x 106m. Suppose it shrinks to 
one tenth of its present radius without any 
change in its mass. Would the application 
of Einstein's theory of gravitation become 
necessary ? 

(c) Write four charactristics of the terrestrial 
and jovian planets. 
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(d) Four stars have the following spectral 
classes : 

G2V, G2III, G2Ib, G2II. 

Which one of these is the most luminous and 
which one is the least luminous ? 

(e) Explain the origin of 21 - cm hydrogen line. 
What is the importance of this line ? 

(f) State two evidences that support the Big 
Bang theory of the origin of the universe. 

(g) A white dwarf star and the sun have the 
same mass. Which one has higher 
gravitational energy ? Which one has higher 
average interior temperature ? 

(h) Define an active galaxy. Name any two 
classes of active galaxies. 

2. 	Define absolute magnitude and luminosity of a 
star. Explain how the radius of a star can be 
determined by using its absolute magnitude. The 
absolute magnitude of a star is 5, while that of 
another star is — 5. How are their luminosities 
related ? 2+2+4+2 

OR 

Using an appropriate diagram, explain the 5+5 
universal equatorial coordinates of a star. 
Calculate for an observer at latitude 30°, the zenith 
distance of a star on the observer's meridian, if its 
declination is 40°N. 
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3. Using an appropriate diagram, derive expression 10 

for the force responsible for the bulge around the 
equator of the earth and for tides in earth's oceans. 

OR 

Calculate the gravitational potential energy of the 
sun. If this were the only source of sun's energy, 
how long would the sun be able to shine with its 
present luminosity ? What inference can you 
draw from this calculation about the energy 
source inside the sun ? 3+4+3 

4. Discuss the evolution of a medium mass (-5M,0 5+5 

star leading to the formation of white dwarf. 
Suppose the luminosity of a white dwarf of mass 

11■40  is 2 x 10 -3  L® . If the luminosity of the sun 

is L0  = 4 x 1026  Js -1 , calculate the time for which 
the white dwarf will keep shining with its present 
luminosity. 

OR 

Derive an expression for the radial velocity of a 
star in our neighbourhood as a function of galactic 
longitude. What assumption did you make in the 
derivation ? Do the stars rotate as if the entire 
mass of the galaxy were concentrated at its 
centre ? 7+2+1 
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5. 	State how the surface brightness of the disc of a 
spiral galaxy varies with distance from its centre. 
A galaxy, situated at a distance of 10 6  pc, has 
apparent magnitude of 10. What would its 

luminosity be in units of L, if the absolute 
magnitude of the sun is taken as 5 ? 	2+2+1 

OR 

Define half - width of a spectral lines. Derive an 1+4 
expression for the half width caused by Doppler 
effect. 

Physical constants : 

7R = x 108  m 

M®  = 2 x 103° kg 

=4 x 1026  W 

G=6.7 x 10 -11  m3 kg-1 S-2 

kB = 1.38 x 10 -23  Jk -1  

atomic mass unit =1.66 x 10 -27  kg 
C=3 x 108  ms -1  
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