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M.Sc.-IV/Physics-402C/22 

M.Sc. 4th Semester Examination, 2022 

PHYSICS 

(Relativity & Astrophysics) 

Paper: 402C 

Course ID: 42452 

Time: 2 Hours                    Full Marks:  40 

Candidates are required to give their answers in their own words 

as far as practicable. 

The questions are of values indicated in the margin. 

Unit-I 

1. Answer any three of the following questions:                                                    2x3=6 

a) Write a short note on the gravitational red shift. 

b) What do you mean Weyl Postulates? 

c) What is principle of general covariance? 

d) Explain briefly about principle of equivalence. 

e) What do you mean by parallel transport? 

 

2. Answer any two of the following questions:                                                     4x2=8 

a) Derive Einstein’s field equation from Bianchi identity. 

b) Calculate age of the Universe and radius of the Universe from Hubble’s Law. 

c) Write down the R-W metric. Write down the expression for Christoffel symbols of 

1st and 2nd kind. Find the value of Γ01
1 .                  1+1+2=4 

d) Write a short not on cosmic microwave background radiation. 

                   

3. Answer any one of the following questions:                                                     6x1=6 

a) What do you mean by geodesic? Derive geodesic equation for free particle in 

curved space-time from the particle of least action.      1+5=6 

b) What do you mean by event horizon?  Discuss the concept of black hole from 

Schwarzschild’s exterior solution.                 2+4=6 
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Unit-II 

4.  Answer any three of the following questions:                                                   2x3=6          

a) What do you mean by white dwarf? 

b) Why there is no neutron star in H-R diagram? 

c) How low mass and high mass star formation is different? 

d) Write down the expression for Tolman-Oppenheimer-Volkoff equation. Give its 

importance. 

e) Draw a curve of scale factor vs cosmic time of three types of Friedmann models 

together. 

 

5. Answer any two of the following questions:                                                      4x2=8 

a) What do you mean by Chandrasekhar Mass? Derive the expression for 

Chandrasekhar mass?                        1+3=4 

b) What is missing neutrino problem? Discuss how it has been solved.       2+2=4 

c) Discuss short note on p-p chain. 

d) What do you mean by last scattering surface in the context of CMBR? Explain 

briefly.  

 

6. Answer any one of the following questions:                                                     6x1=6 

a) What do you mean by gravitational lensing? How do you estimate the mass of a 

galaxy from gravitational lensing? Discuss about the existence of dark matter from 

gravitational lensing.                            1+3+2=6 

b) What do you mean by Jeans instability? Derive an expression for Jeans density. 

Discuss the importance of Jeans instability in context of star formation.  

                     1+3+2=6 
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