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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

June, 2014
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| PHYSICS
PHE-15 : ASTRONOMY AND ASTROPHYSICS

Time : 2 hours Maximum Marks : 50

Note : Attempt all questions. Values of physical constants
are given at the end. Symbols have their usual
meanings. You can use non-programmable
calculators or log tables.

1. Attempt any five parts : Ix5=15

(a) The apparent magnitude of the full moon is
—11-7 and that of the Sun is -26-7.
Compare their brightnesses.

(b) On the celestial sphere, show the diurnal
circles of stars seen from the North pole.

() A star, having the same temperature as that
of the Sun, is ten thousand times more
luminous than the Sun. Compare the radius
of the star with that of the Sun.
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2.

(d) Solar corona can be observed only during

total solar eclipse. Explain.

(¢) What do you understand by interstellar
reddening ? How is it caused ?

(f) Sketch the mass-radius plot for white dwarf
stars and explain its importance.

(g) Explain why older galaxies should be redder.

(h) State Hubble’s law. Estimate the age of the
universe given that the Hubble’s constant is
70 km/Mpc.

With proper sketches, explain the horizon
coordinate system to locate the position of a star.
What are the shortcomings of this system ? How
are these shortcomings removed in the universal
equatorial system ? 5+2+3=10

OR

Derive the Virial theorem. Use the theorem to
estimate the mass of a star cluster with a radius
of 1018 m. It is given that the stars have random
velocities of the order of 10% ms™. 5+5=10
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3.

What are sunspots ? Explain why the
temperature of the sunspots is lower than the
surroundings. Sketch the structure of a sunspot.
Explain what causes a solar flare. 1+3+3+3=10

OR

What is meant by a polytropic change ? Starting
with the equations of hydrostatic equilibrium
and mass continuity, obtain Lane — Emden
equation for a polytropic index ‘n’. 2+48=10

What is Jeans mass ? Derive its expression
stating your assumptions. 2+8=10

OR

What is meant by Schwarzschild radius ? Why
do we call Schwarzschild radius the event

horizon ? Calculate the Schwarzschild radius for
the Sun. 3+2+5=10

What do you understand by an active galaxy ?
The distance of an emission cloud from the
centre of an active galaxy is estimated to be
0-043 pc. Calculate the corresponding velocity
given that the mass of the central compact object

in the galaxy is 10" Mg, 94325
OR

Explain how cepheid variables are used to

estimate astronomical distances. 5
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Physical constants :
Ro=7x108m

Mo = 2 x 103 kg

Lo =4x 102 W
G=67x10"1md kg s72
ky=138x 102 JK!

c=38x10% ms™!

1pc=31x10¥m
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yifa® T :
Ro=7x108m

Mo =2 x 103% kg

Lo =4x 106 W
G=67x10 "1 mikg!s?
ky =138 x 1028 JK

c=3X 108 ms’1

1pc=31x10"%m
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