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This question paper contains 2 printed pages and 3 parts
PART-A

Answer any FOUR questions. Each carries 10 marks


                [4x10=40]

1.a) Mention the features and importance of UV and IR astronomy in exploring the universe.
   b) With diagram, describe the focal arrangement of a cassegrain telescope. Mention its                merits over refracting telescopes.




                      [4+6]                                                                                                                    
2. a) Define  i) stellar parallax and ii) parsec. 

    b) Explain briefly different parts of structure of the sun and the atmosphere of sun. 



          








             [2+8]

3. a) Derive the condition for hydrostatic equilibrium for a stable star. 

   b) Explain photon random walk. Obtain photon travel time by random walk for a sun like star         and estimate its value for the sun.













[4+6]

4. a) Explain the evolution of a star to reach a neutron star stage. Mention the physical         properties of a neutron star.
   b) Write a note on CMBR








[6+4]

5. a) Give the characteristic features of (- ray spectra. Explain the facts brought out by (- ray         spectra. 
    b) Draw and explain the characteristic features of (-ray spectra. How Pauli’s neutrino         hypothesis accounts the (-ray spectra?











 
  [5+5]

6. a) Define Q-value and threshold energy of a nuclear reaction. Obtain the relation between           them. 
    b) Write a note on quarks. 








[7+3]
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PART-B

M(=2x1030kg, R(=7x108 m, T(, mean = 2.5x106 K, L(= 3.9x1026 W, G=6.675x10-11Nm2kg-2, 1u=931.48 MeV, k= 1.38x10-23 Js-1, (=5.67x10-8 Wm-2K-4, mH=1.67x10-27 kg, 1pc=3.26Ly, 1pc=3.08x1016m, 1Ly=9.46x1015m, N0=6.023x1023 atoms per mole
Solve any FOUR problems. Each carries 5 marks


                           [4x5=20]

7. If the parallax of star is 0.772 arc sec, what is its distance from the earth? If the luminosity of     the star is 8.2x10-4L(, calculate the apparent brightness of the star. Also find out the    distance modulus of the star.
8. A star is having radius 4R( and average temperature twice that of the sun. Calculate the     gravitational potential energy of the star based on the linear density model. If this is the only     source of energy, what would be the luminosity of the star? Assume the star contains only     ionized hydrogen.
9. Estimate life time of 1.6M( star and having luminosity 1.77 L(. Consider the fusion of                4 hydrogen nuclei to form a helium nucleus with the release of 26.7MeV energy at its core.     Assume that it loses only 10( of its total mass during its life time. 
10. The K-line of singly ionized calcium has a wavelength of 393.3nm as measured on the        earth. In the spectrum of one of the observed galaxies, which is at a distance of 350 million        light years from the earth, this line is located at 401.8nm.  Find out Hubble’s constant           and corresponding age of the universe. 
11. 1g of Ra-226 is reduced by 4.32mg in 10 years by (-decay. Calculate its half life and activity        at the end of 10 years.

12. A cyclotron in which the magnetic flux density is 1.4T is employed to accelerate protons.       How rapidly should the electric field between the dees be reversed? If diameter of the dee is       1m, what would be the maximum energy of protons that can be reached? 

      mp=1.67x10-27kg
PART-C

13. Answer any FIVE questions. Each carries 2 marks


                     [5x2=10]

      a) A massive star has a shorter life-span than the sun. Explain

      b) Black holes do not emit energy but still they can be observed. How?

      c) Even though energy is continuously produced at the core of a main sequence star, it           doesn’t explode. Why?
      d) Among spiral and elliptical galaxies, which one contains more dark matter? Give evidence

      e) Quadrupole moment of a nucleus is found to be -1.42 barn. What does it physically            mean? 
      f) A sample emits ( and ( particles. Can a GM counter be used to differentiate the particles           and measure their energy?  Explain
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