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PHE-15 

BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2020 

PHE-15 : ASTRONOMY AND ASTROPHYSICS 

Time : 2 Hours 	 Maximum Marks : 50 

Note : (i) Attempt all question. 

(ii) The values of physical constants are 

given at the end. 

(iii) Symbols have their usual meanings. 

(iv) You can use non programmable 

calculator or log tables. 

1. Attempt any five parts : 

(a) If a star at 50 pc is brought closer to 10 pc, 

how bright will it appear in terms of 

apparent magnitude ? 3 

P. T. a 
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(b) Draw labelled diagram of the celestial 

sphere and show the universal equatorial 

co-ordinates of a star on it. 	 1, 2 

(c) Distinguish between Jovian and terrestrial 

planets. State two characteristics common 

to Jovian planets. 	 2, 1 

(d) Explain, why the temperature in the 

chromosphere increases with height ? 	3 

(e) What do you understand by the rotation 

curve of a galaxy ? Draw the rotation curve 

for the Milky Way galaxy. 	 1; 2 

(f) Sketch the mass-radius curve for white 

dwarf stars. Explain the importance of the 

point where the curve meets the mass axis. 

1, 2 

(g) Explain, why it is believed that there has 

been no star forming activity in elliptical 

galaxies in recent times. 	 3 
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(h) Distinguish between steady state universe 

and evolutionary universe. Give two 

reasons why steady state theory has not 

found general acceptance. (1, 2) 

2. With the help of appropriate diagrams, describe 

all types of binary stars. Explain how stellar 

Masses are estimated using eclipsing binary 

stars. 6, 4 

Or 

(i) Explain, how sidereal day is shorter than 

the solar day by approximately 4 minutes. 

5 

(ii) Determine the size to which the sun must 

shrink so that the use of general relativity 

theory becomes necessary. 5 

3. Discuss the mechanism responsible for heating 

the chromosphere and corona. 5, 5 

The number density of particles (assume 

hydrogen) in the photosphere is 4 x 102° 

P. T. O. 
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particles cm•-3  . The strength of the magnetic 

field of the sun is 2G. Calculate the velocity of 

Alfven waves is the photosphere. 

Or 

State nebular hypothesis. Explain the 

formation of solar system as per the nebular 

model, with the help of diagrams. 

4. What is a Supernova ? Distinguish between 

type I and type II supernovae. Explain, how 

type I supernovae are used to estimate cosmic 

distances. 2, 4, 4 

Or 

What do you understand by gravitational free 

fall of a gas cloud ? Obtain an expression for the 

free-fall time of a gas cloud. 2, 4, 4 

Calculate free fall time of a molecular cloud 

whose initial density is I0-19g cm-9. 
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5. What do you understand by the half width of a 

spectral line ? Calculate the half width of a line 

of wavelength X = 5500 A emitted by oxygen 

atoms when the temperature of gas is 10 6  K. 

.(2, 3) 

Or 

Describe with an appropriate diagram the 

Hubble scheme of galaxy classification. 5 

Physical Constants : 

G= 6.7 x 10-11  m3  kg-1  s-2  
c= 3x108 ms-i 

kB  = 1.38 x 10-23  jK-1 

 mg = 1.6 x 10-27  kg 

Mo  = 1.99 x 1036  kg 

'Om 

P. T. O. 
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G = 6.7 x 10-41  m3  kr,  Er2  

C 3 X 108  MO 

kB = 1.38 x 10-23  JK-7  

mH = 1.6 x 10-27  kg 

Mo  = 1.99 x 1030  kg 
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