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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

December, 2019 

PHE-15 : ASTRONOMY AND ASTROPHYSICS 

Time : 2 Hours 	 Maximum Marks : 50 

Note : Attempt all questions.•The values of physical 

constants are given at the end. Symbols have 

their usual meanings. You can Non-

programmable calculator or Log tables. 

1. Attempt any five parts : 	 5x3=15 

(a) Apparent magnitude of Venus is —4.22 and 

that of Jupiter, —2.60. Compare the 

brightness of Venus and Jupiter. 

(b) What do you understand by circumpolar 

stars ? Draw the path of a circumpolar star 

as seen from the north pole. 

(c) Explain the formation of granules on the 

solar surface. 
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(d) What is Bolometric Correction ? Explain, 

why it is needed. 

(e) Explain the origin of 21 cm spectral line of 

hydrogen. 

(f) The average energy of particles in the early 

phase of the universe was E = 15 G eV. 

Calculate the temperature of the universe 

at that time. 

(g) Explain the difference between therinal 

and non-thermal radiation. What kind of 

galaxies emit non-thermal radiation ? 

(h) Distinguish between spiral and lenticular 

galaxies. 

2. Derive Virial theorem. Use it to estimate the 

internal temperature of the sun. 	5, 5 

Or 

Draw the ray diagram of a Cassegrain reflector 

telescope. Two telescopes have objectives of 

diameter 4 m and 80 cm. Compare their light 

gathering powers and diffraction limits of 

resolution for X = 600 nrn. 4, 3, 3 

(B-9) 



I 3  I 	 PHE-15 

3. Attempt any two parts : 

(a) What do you understand by hydrostatic 

equilibrium in a star ? Derive the equation 

of hydrostatic equilibrium for a star. 1, 4 

(b) Sketch the H-R diagram showing absolute 

magnitude vs. temperature for various 

types of stars. 	 5 

(c) Derive the equation of radiative 

equilibrium for a star. 	 5 

4. Which stars burn hydrogen ? Discuss hydrogen 

burning in these stars giving both chain 

reactions. s 2, 8 

Or 

Derive an expression for the gravitational 

infrared shift at a point at height H from the 

surface of a neutron star. Calculate the 

gravitational infrared shift for A. = 5800 A at a 

height of 2 m from the surface of a neutron star 

of mass Mo  and radius 10 km. 6, 4 

(B-9) P. T. 0. 



[ 4 ] 	 P1-1E--15 

5. What is a variable star ? Explain, how Cepheid 

variable stars are used for determining 

astronomical distances. 	 1, 4 

Or 

Starting with the relation : 

GM V2 
 E — 

R2  2 

Obtain the Friedmann equation governing the 

evolution of distance between two particles. 

Plot its solution for the parameter k > 1. 4, 1 

Physical constants : 

G = 6.7 x 10-11  m3  kg-ls-2  

c = 3 x 108  ms-1  

k8  = 1.38 x 10-23  JIC-1  

Mo  = 2 x 103°  kg 

R0  = 6.96 x 108  m 

(B.9) 
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Off#W faelaiah : 

G = 6.7 x 10-  

c = 3 x 108  ms-1  

kB  = 1.38 x 10-23  JK-1  

Mo  = 2 x 103° kg 

Ro  = 6.96 x 108  m 

11 m3 kg-1 8-2 

PHE-15 	 3,500 
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