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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
June, 2010
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 table.

1.  Attempt any five parts : 2x5=10
(a) Estimate the length of time, a 2.5 MG) star

will spend on the main sequence. Assume
that the Sun’s main sequence life time is 107
years.

(b)  Sketch, on the celestial sphere the universal
equatorial coordinates of a star X.

(c) In alphabetical order the seven spectral
classes of stars are : ABFGKMO. Arrange
these classes correctly with respect to the
surface temperature of stars. What is the
most important feature of the M class of
stars ?
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State two important features of a star which
has mass equal to 1 M 5 and radius equal
to 12 km.

Give two arguments which support an
evolving universe as compared to the steady
state universe.

The figure below shows the main sequence
of an HR diagram. Locate on it three stars
of luminosities L;>L,>L,.

Absolute
Magitude

Temperature

Sketch the Fermi distribution at T=0 and
T>0.

The ionization energy of the hydrogen atom
is 13.6 eV. Estimate the temperature at
which a gas particle will have sufficient
energy to ionize a hydrogen atom.

Attempt any two parts :

A star is brought from a distance of
100 parsec to a distance of 10 parsec.
Calculate the change in its brightness and
its apparent magnitude.



(b)

When is a star said to be circumpolar ?
Draw diurnal circles of stars for an observer
on the north pole.

Two objects are 1 degree apart in the sky.
A telescope of diameter 1 m, operating at
A=3 cm, is trying to observe the objects.
How would the objects appear in the
telescope ?

3.  Attempt any two parts :

(@)

(b)

(©
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Explain why the temperature of the
Sunspots is lower than the surroundings.
Draw a representative Sunspot cycle.

Calculate the total angular momentum of the
sun-earth system, assuming that the earth
has a circular orbit of radius 1.5x 10! m.,
Take the orbital period of the earth as
365 days. Assume that the sun interacts
only with the earth.

A star has mass equal to 2x10%0 kg. Its
surface temperature is 25000 K. Its radius
is 8000 km. In comparison, the radius of
the sun is 7x10% km and its surface
temperature is 6000 K. Calculate the
luminosity of the star in units of L .

2+3

3+2
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4. Attempt any two parts :

(a) List various components of the interstellar 243
space. Describe the role of molecular clouds
in star formation.

(b) Whatare cosmic abundances ? Describe any
two methods for determining cosmic
abundances. 1+2+2

(c) Sketch the rotation curve of our galaxy 342
(Milky Way galaxy). Explain the conclusion
that you can draw from this curve.

5. Attempt any two parts :

(a) Describe Hubble's classification of galaxies. 5
(b) Distinguish flat spectrum from steep 2+3
spectrum. Describe the importance of

synchrotron radiation in astronomy.

(c) State Hubble’s law. Estimate the age of the 2+3
universe given that Hubble’s constant
H=70 km/Mpec.

Physical constants :
kg=1.38x10"2J k1
Mp=1.6x10"% kg

Mg =2x10% kg

Lo =4x10% W
R5=7x108 m
G=67x10"1 m3 kg=15~2
1 parsec=3.1x101® m
Mg, =6.0%10% kg,
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Ehﬁ 7-77%‘11111 W ; 2x5=10
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(2) SUAREE HeAw % fafim wewl w gEiTs 2+3
& | qr Fmio wfman § sfvass anga i fie
T U B |

(b) Siafelt Sged w1 da1 §?  AqRea g
Fryafto =t ol < fafal = 9ol =4 1+2+2

(c) oFT HeieRl (SRR W HEHRAT) FT YA 3+2
T NfEd | TH AIR@ W MuRa frend

) T |
5. I3 gYM &
(a) T TR SRV KT FUM hi | 5
(b) U WegH TAT AfqIAT WA H H TAC | 2+3
Trifast # faspieE fafeto o1 wee Fard |

(c) @ Fram 9amd| weHiS ® o7 RS B 243
Sfeifer geret Fradish, H 1 919 = 70 km/Mpc €|
sifoer Faera
kg=1.38x10"2 ] k1
Mp=1.6%x10-% kg
Mg =2x10% kg
Lo =4x10%W
RO =7x108 m
G=6.7x10"11 m3 kg=15-2
1 IREF =3.1x1016 m.

Moy =6.0X10% k.
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