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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
June, 2011
PHYSICS
PHE-15 : ASTRONOMY AND
ASTROPHYSICS
Time : 2 hours Maxinmiom Marks @ 50

Note :  Attempt all questions. Values of physical constants are
given at the end. Symbols have their usual neanings.

You can use nou - programmable calculator or log tables.

1.  Attempt any five parts. 3x5=15

(a) Explain proper motion of a star.

(b)  Sketch the diurnal circles of stars as seen by
an observer at the north pole. Are any stars
circumpolar for this observer ? 2+1

(c)  Given that the solar constant is 1370 Wm ™ 2,
calculate the luminosity of the sun.

(d) Suppose a new planet is discovered at a
distance of 30 AU from the sun. Estimate
the number of years it will take to complete
one revolution of the sun.

(e) Place the following stars on the H.R.

Diagram : B, GG and K.
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(f)  Estimate the time for which a 10 M , main
sequence star will continue to burn
hydrogen (7o =100 yr)

(g) State Hubble’s law. Given that H =70 km 51
Mpc ™ I estimate the age of the universe.

()  Make a sketch of the Milky - way Galaxy.
Show the position of the sun in it.

Define apparent magnitude and absolute
magnitude of a Star. Derive the relationship
between them. Is absolute magnitude related to

2+1

2+1

the luminosity of a star ? 2+2+5+1

OR
Using appropriate diagrams, explain The horizon
coordinates of a star and determine these tor the
Pole Star.

With the help of appropriate diagrams, discuss
the formation of nebular disk and the three stages
of the formation of planets from the solar nebula.
OR

Discuss how you will estimate the temperature
of a star on the basis of its observed colour and
brightness. An astronomical object is found to
radiate like a black body with peak wavelength
at 1.45 nm. Calculate its temperature. Take the
constant for Wein’s displacement law as
2.9x107 3 mK.

Derive and expression for the Jeans mass and
show that if the collapse is adiabatic, the Jeans
mass is proportional to Y~ 4/2

OR
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What is Chandrasekhar limit ? Sirius B is a white
dwarf star. Its radius is 8.4 x 10~ Ry . Its surface
temperature is 25200K. Calculate its luminosity
in units of L if the surface temperature of sun is

taken as 6000 K. Also calculate the absolute
magnitude of Sirius B if the absolute magnitude
of the sunis 5. 3+4+3
5.  Define half width of spectral line. A quasar emits 1+4
a line at A =279.8 nm. If the emission taken place
at a temperature 10° K, calculate the half width
of the line. Take the atomic weight of emitting
atoms as 24.
OR
Sketch the period luminosity relation for Cepheid 2+3
variable stars. Explain how this relation has been
used for finding distances of external galaxies.

Physical Constants

Ro = 7x108m
Mg = 2><1030 kg

Lo = 4x10%% w

-9

G =67x10" " mikg s 2
kg =1.38x1072% JK~!
atomic mass unit = 1.66x107 %7 kg
¢ =3x108ms~!
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W =TI AR o FoTT SATEdHre- st gay efaa 2+3
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Rp = 7x108m
Mg = 2x10% kg

Lo = 4x10%0 w

G =67x10" " mdkg Ts™?
kg =138x1072 JK~!
atomic mass unit = 1.66 x10~% kg

¢ =3x108 ms™!

PHE-15 8



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

