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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

December, 2023 

(Physics) 

PHE-15 : ASTRONOMY AND ASTROPHYSICS 

 Time : 2 Hours    Maximum Marks : 50 

Note : Attempt all questions. Marks for each 

question are indicated against it. You can use 

a calculator. Symbols have their usual 

meanings.  

1. Attempt any five parts : 5 × 3 = 15 

(a)  Compare the brightness of the  -centauri 

and spica, given that the apparent 

magnitude of  -centauri is – 0.10 and 

that of spica is + 0.96. 

(b) For the same diameter, calculate the  

ratio of the resolving powers (in radians)  

of an optical telescope operating at  

457   nm and a radio telescope operating 

at 10cm  . 

(c) Distinguish between optically thick and 

optically thin objects in terms of optical 

depth. 
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(d) Draw a schematic labelled diagram 

showing layers of solar atmosphere. 

(e) List three characteristics of a star which 

can be inferred from its spectrum. 

(f) A galaxy of absolute magnitude M = – 15 is 

at a distance of 800 kpc. Would it be visible 

to the naked eye ? 

(g) For a given mass, what should be the size 

of a body so that even light cannot escape 

from it ? 

(h) Write the p-p chain reaction for hydrogen 

burning in a star.   

2. Answer any two parts :  

(a) Draw a labelled diagram showing stellar 

parallax. A satellite measures the parallex 

angle of a star as 0.005 arc second. What is 

the distance of the star in pc ? 3+2 

(b) Draw a labelled diagram of the Horizon 

coordinate system to locate the position of 

a star showing its azimuth, altitude and 

zenith distance. 5 

(c) A sun-like star has a mass of 1032 g and 

radius of 109 cm. Apply the virial theorem 

to make an order- of-magnitude estimate of 

the average temperature in the interior of 

the star. Take G ≈ 10–7, 16
B 10k   and 

24
H 10m   in cgs units. 5 
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3. What is nebular hypothesis ? With the help of a 

schematic diagram, describe the formation of 

solar nebular disk. 2+8 

Or 

List the various luminosity classes of stars. 

Draw an H-R diagram depicting the location of 

luminosity classes. Calculate the radius of a 

star which has the same effective temperature 

as the sun but luminosity is 100 times larger. 

3+4+3    

4. Answer any two parts :  

(a) What is a supernova ? Draw a schematic 

diagram showing the light curves of 

supdernovae of Type I and Type II and 

distinguish between them. 1+4 

(b) Deduce an expression for Jeans mass 

needed for a molecular cloud to balance its 

internal pressure with self gravity. 5 

(c) Draw a neat diagram depicting the 

evolution of a medium mass star to a white 

dwarf. What is Chandrasekhar limit ?  3+2 

5. What is an active galaxy ? List four types of 

active galaxies and describe any one of them in 

brief.    1+2+2 

Or 

State Hubble’s law and sketch it. What is the 

dimension of the Hubble constant ? Estimate 

the age of the universe. 3+1+1  
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5 × 3 = 15

]

457nm 

10cm 

]
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ª

M = – 15

800 kpc

ª -p p

 

0.005 arc second pc
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]

3210 g

910 cm

cgs

7 16
BG 10 , 10k  

24
H 10m 
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