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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2018 

Dope--.2 

PHYSICS 

PHE - 15 : ASTRONOMY AND ASTROPHYSICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt all questions. Symbols have their usual 

meanings. You can use log tables or a calculator. 

1. Attempt any five parts : 	 5x3=15 

(a) Compare the brightness of the Sun and 
Sirius B, given that the apparent magnitude 
of the Sun (msun) = — 26.81 and the apparent 
magnitude of Sirius B ( -MSirius B) = + 8-68.  

(b) Calculate the diffraction limit of resolution 
of 1.04 m telescope at ARIES, Nainital for 
X = 457 nm. 

(c) Draw a schematic diagram showing the 
layers of solar atmosphere. 

(d) Explain convective transport of energy in 
stars. 
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(e) Why do fusion reactions stop at iron ? 

(f) A white dwarf star has a mass of 10 30  kg 

and its luminosity is 10 24  JO. Calculate 

how long it can survive with its present 

luminosity if its internal temperature is 

107  K. Take pmp  = 2 x 1.67 x 10-27  kg, 

kB  = 1.38 x 10-23  JK-1 . 

(g) Explain the importance of cosmic 

background radiation. 

(h) A galaxy of absolute magnitude of - 20 is at 

a distance of 100 kpc. Would it be visible to 

the unaided eye ? Justify your answer. 

2. Explain the direct method of determining the 

radii of stars. Given the luminosity, effective 

temperature and absolute magnitudes of two 

stars, obtain an expression for the ratio of their 

radii as a function of their temperature and 

absolute magnitude. 4+6 

OR 
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Deduce the virial theorem. Explain its 

significance. A globular cluster of stars has 

about a million stars. The stars inside such a 

cluster of radius 1020  cm have random velocities 

of order 106  cm.s-1 . Estimate the mass of the 

star cluster. Take the mass of a star - 10 33  g. 4+2+4 

3. List the differences between emission spectrum 
and absorption spectrum. Why do spectra of 
different elements have different sets of lines ? 
Assuming Sun to be radiating as a black body, 
estimate the temperature of its surface, if the 
maximum solar flux occurs at Ain  - 470 nm. 	4+2+4 

OR 

Explain the nebular model for the formation of 
the solar system. 	 10 

4. What is the qualitative difference between a 
main sequence star and a compact star ? Show 
that, as the mass of the white dwarf increases, 
its radius decreases. Briefly discuss the 
consequences of this result. 	 2+5+3 

OR 

Explain hydrogen burning and helium burning 
in stars. Write down the reactions of pp chain 
and C-N cycle. 5+5 
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5. Discuss the unified model of active galaxies. 	5 

OR 

State Hubble's law. Given that the value of the 

Hubble constant is 70 km s -1  Mpc-1 , estimate 

the age of the universe. 2 +3 
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