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PHE-15 

BACHELOR OF SCIENCE (B. SC.) 
Term-End Examination 

June, 2019 
PHE-15 : ASTRONOMY AND ASTROPHYSICS 

Time : 2 Hours 	 Maximum Marks : 50 

Note : Attempt all questions. Symbols have their 

usual meanings. You can use calculator or 

log tables. 

1. Attempt any five parts : 	 3 each 

(a) The distance modulus of the star Vega is 
— 0.5. At what distance is it from us ? 

(b) Calculate the magnitude of the faintest 
object that the 1.04 m telescope at ARIES, 
Nainital can detect. 

(c) Draw Bakkbody radiation curves for three 
objects with mean temperatures Ti, T2 and 
Ts respectively, such that Ti > T2 > T3. 

(d) List different layers of the Sun's 
atmosphere. plain why the temperatkire 
in the chromosphere increases with 
'height. 
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(e) With an appropriate diagram, explain the 
phenomenon of interstellar reddening. 

(f) Obtain an expression for Schwarzschild 
radius of a star of mass M. 

Distinguish between spiral and barred 
spiral galaxies giving one example of each 
type. 

(h) Distinguish between an evolving and a 
steady-state universe. Which of the two is 
supported by cosmic microwave 
background radiation ? 

2. What do you understand by the terms resolving 

power and diffraction limit of an optical 

telescope ? Compare the resolving power of an 

optical telescope operating at 457 nm and a 

radio telescope operating at 300 MHz both 
having the same diameter. 

Given that c = 3 x 108  ms-1 . 	 6, 4 

Or 

Draw the horizon coordinate system to locate 
the position of a star. Suppose you wish to point 
a small telescope to a star whose azimuth is 30° 
and altitude is 60°. Describe the procedure you 
will adopt. 6, 4 

(A-21) 
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3. Sunspots are the region on the Sun's surface 

with average temperature around - 4500 K. 

Why do they appear dark ? What is the basis to 

conclude that the Sun is a rotating star about 

its axis ? Calculate the strength of the magnetic 

field inside the sunspot required to balance the 

pressure inside and outside where the 

temperature is - 6500 K. Given that surface 

particle density Ns a 1028, µ = 4 n x 10-7  NA-2 

 and hi =1.38 x 10-28  JK-1. 2, 3, 5 

Or 

Draw an H-R diagram showing quantities 
represented on its x-and y-axes. Mark the 
position of supergiant, red giants and white 
dwarfs on the diagram. 4, 2, 2, 2 

4. Discuss Jeans criterion for the formation of 

stars and obtain an expression for Jeans mass 

and Jeans length. 	 2, 8 

Or 

Explain why elements heavier than iron cannot 
form as a result of thermonuclear fusion 
reaction in nucleosynthesis. Discuss s- and r- 
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processes for the formation of elements heavier 
than iron. 	 4, 3, 3 

5. Sketch the solution of Friedmann equation for 

the parameter k equal to zero, greater than one 
and less than one. 5 

Or 

With an appropriate diagram, explain Hubble's 
classification of galaxies. 

(A-21) 
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