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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

D—S 1 4‘«-_—' June, 2018

PHYSICS -
PHE-15 : ASTRONOMY AND ASTROPHYSICS

Time : 2 hours Maximum Marks : 50 |

Note : Attempt all questions. The madrks for each question
are indicated against it. Symbols have their usual

meanings. You can use log tables or a calculator.

1. Attempt any five parts : 5x3=15

(a) The apparent magnitude of the full Moon is
—1273 and that of Venus is -4-22.
Calculate their brightness ratio. '

(b) Sketch the celestial sphere and depict the
universal equatorial coordinates of a star on
it in 'a well-labelled diagram.
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(c)

d

(e)

®

(g

(h)

Estimate the radius of a typical star in terms
of the radius of the Sun. It is given that the
star’s temperature is two-thirds that of the
Sun and its luminosity is 100 times the Sun’s
luminosity.

What are Solar Flares ? What is the source

of energy in solar flares ?

Calculate the Schwarzschild radius for the

" Sun. Take

G=667x10"8cm3g1s7?
c=3x100cmsland Mp=199x 1033 g
Name two phenomena that arise due to the

presence of dust in interstellar matter.
Explain briefly any one of them. 1+2

A galaxy has absolute magnitude M = - 21
and is situated at a distance of 108 pc. Will it
be visible to the human eye ? Explain.

Explain why gas in elliptical galaxies is
expected to be hot.

What is a Circumpolar star ? Explain when the
Sun would be a circumpolar star for observers
located at the North pole. Give an appropriate
diagram. At what latitude is the star having

& = 06° 28’ S circumpolar ? 2+3+3+2

OR
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Derive the condition for trapping of light by an

object of mass M and radius r. When would

general relativity be needed for describing such

objects and when would Newtonian mechanics

be adequate ? If the radius of the Sun shrinks to

2900 m, will the Newtonian theory adequately
' describe the phenomena related to it ? Explain.

Take G = 6-67 x 10711 Nm? kg2 and
Mo = 1-99 x 1030 kg. ' 5+2+3

8. Derive the following expression for the tidal
force of the Moon on the Earth :
& . GMmR
3

AF ~ (2cos¢'i‘—sin_¢3)

, r
Assume that the Earth is a two-dimensional
object and the Moon lies along the x-axis. Hence,
explain why there is a tidal bulge around the

equator. - 8+2
4 OR .
Sketch the H — R diagram showing all groups of

stars. Show the location of the Sun on the
diagram. What information does the H — R

diagrani provide about stars ? 54243

4. Derive the expression for the mass — radius
relation of white dwarf stars. Plot their
mass — radius relation. Explain the significance

_ of Chandrasekhar limit. 5+3+2

OR
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Using the Virial theorem, derive the expression
for Jeans mass. The temperature and number
density of a collapsing cloud made up of neutral
hydrogen are 100 K and 105 m3, respectively.

Calculate its Jeans mass.

Take p = 1 for neutral hydrogen,
kg = 1-38 x 10723 JK~1,
G =667 x 10711 Nm? kg2 and
my = 1-67 x 1027 kg, 5+5 -

5. Assuming that the decrease in surface
brightness of the disk in a spiral galaxy follows
an exponential law, show that the total light
emitted by the disk is given by 2nrg I4(0), where
rq is the scale length and I4(0) is the surface
brightness at r = 0. 5

OR

Explain two observations that support the
existence of a hot and dense phase in the early

universe. 5
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