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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

N
O December, 2010
S PHYSICS
PHE-15 : ASTRONOMY AND
ASTROPHYSICS
Time : 2 hours Maximum Marks : 50

Note : Attempt all questions. The marks are shown against each
question. Symbols have their usual meanings. Values
of physical constants are given at the end. You can use
non programmable calculator or log tables.

1.  Attempt any five parts : 2x5=10

(@) What is the maximum mass of a white
dwarf star ? What is it called ?

(b) A star X has altitude 4 and azimuth A.
Locate this star on the celestial sphere in a
diagram.

(c) State one important feature of a star which
has mass equal to 1 My and radius equal
to 10 km.
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(d)

(®

(8

(h)

Four stars, each at the same distance of 10
parsec from the earth, have apparent
magnitudes as 12.35, 5.67, 1.59, —0.26.
Arrange them in increasing order of their
luminosities.

Explain the origin of the 21 - cm line.

The figure below shows the main sequence
in an HR diagram. Locate on this three stars
of masses M; > M, > M.

Absolute
Magnitude

Temperature

Sketch the relation between the velocity and
distance of galaxies and write it.

A planet is at a distance of 4 AU from the
earth. Calculate its period of revolution
round the sun in years.

2. Attempt any two parts :

(@)

(b)
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The apparent magnitude of a star is —1.5
while its annual parallax is 0.375 arc-
second. Calculate its absolute magnitude.
Calculate at latitude of 40°N, the zenith
distance of a star of declination 30°N, when
it is on the observer’s meridian.



(©)

A star has a radius of 10° m and its mean
internal temperature is 107 K. Estimate the
mass of the star, assuming that it consists
only of hydrogen atoms.

3.  Attempt any two parts :

()

(b)

(©)

Draw a schematic diagram showing the
layers of solar atmosphere. Explain why the
temperature in the chromosphere increases
with height.

Derive an expression for the difference
between the gravitational force due to the
moon at two points, one located at the centre
of the earth and the other at latitude ¢.
Describe the spectral classification of stars.

4. Attempt any two parts :

(@)

(b)

(©)

List two evidences supporting the existence
of dust in the interstellar medium. Explain
any one of them.

Define nucleosynthesis. Explain helium
burning in stars.

Derive from physical arguments the mass -
radius relation for white dwarf stars. Sketch
this relation.

5.  Attempt any two parts :

(2)
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Describe the Milky Way galaxy with the help
of a diagram. Locate the approximate
position of the sun on the diagram.

2,3

1,4

4,1

4,1
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(b) Describe a unified model of active galaxies.

() Explain how Cepheid variables can be used
to estimate cosmic distances.

Physical Constants :

kg=1.38x10-2 J K1

M,=16x10"% kg

Mg =2x10% kg

Ly =4x10% W

Ro =7x108 m

G=67%x10"11 m3 kg=1572

1 parsec=3.1x1016 m

Mg,,,;,=6.0x10% kg
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(e)
()

(8)

(h)

(@)
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3. aﬁé-zﬁmﬁ:

(@)

(b)

(©)
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(b)

(©)
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(b)

(©)
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kg = 1.38x10~28 JK~!

M, = 1.6x10"% kg

Mg = 2x10¥kg

Ly = 4x10%W.

Ro = 7x108 m

G=6.7x10"1 m3 kg=15-2

1 9R8F = 3.1x10® m

Mg = 60x10% kg



