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

June, 2025

PHE-15: ASTRONOMY AND ASTROPHYSICS

Time : 2 Hours Maximum Marks : 50

Note : Attempt all questions. Marks for each
question are indicated against it.
Symbols have their usual meanings. You

may use a calculator.

1. Attempt any five parts : 5x3=15

(a) The apparent magnitude of the star
a-centauri and the planet Jupiter are
— 0.10 and - 2.60, respectively.
Calculate the ratio of their brightness.

(b) Draw a labelled diagram marking the

position of vernal equinox (1) and

autumnal equinox (Q).

B-1514/PHE-15 P.T.O.



[2] PHE-15

(¢) Find the magnitude of faintest object
that 3.8 m telescope at Devasthal,

Nainital can detect.

(d) Determine the size to which the earth
must shrink so that the wuse of
Einstein’s theory of general relativity

becomes necessary.

(e) Draw a schematic diagram showing the

layers of solar atmosphere.

(f) Suppose that two nuclei have charges

zie and z,e and in order to interact,

they must be separated by a distance
1013 m. Calculate their mutual
potential energy. If their relative
kinetic energy is 3 kBT, calculate the
temperature required by two hydrogen
nuclei to overcome this potential

barrier. Given that :
kp=1.4x10"0erg . K™

and e=4.8x10"1 s.u.
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(g) Draw a labelled diagram describing the
light curve of supernova of Type I and
Type II.

(h) Explain why synchroton radiation 1is

largely linearly polarized.

Attempt any one part : 1x10=10

(a) Explain with the help of ray diagrams,
the working of Gregorian, Newtonian
and Cassegrain reflecting telescope.
What do you understand by diffraction
limit of resolution of an optical

telescope ? 8+2

(b) Deduce the Virial theorem for a planet
going around the sun. A sun like star
has a mass 1033 gm and a radius
1011 cm. Make an order of magnitude
estimate of the average temperature in
the interior of the star. 5+5

Attempt any one part : 1x10=10
(a) Explain the increase of temperature
with height in solar chromosphere.

Calculate the temperature at which a
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particle will have sufficient energy to
ionize a  hydrogen atom. The
temperature of chromosphere and
corona 1is very high, in comparison to
that of the photosphere. Still, we
observe that the photosphere is the
brightest of the three. Explain. 5+2+3

(b) Describe the different modes of energy
transport in a star. Obtain the condition
for which convection becomes the
dominant mode of energy transport.
Show that when four protons combine
to form helium, the energy released is
26.7 MeV. 3+4+3

4. Attempt any one part : 1x10=10

(a) Describe the evolution of main sequence
star. How long does a star live on the
main sequence ? The estimated life

of the sun on the main sequence is

~10'° yrs. Calculate the main sequence
life time of a 10M, star. 2+3+5
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What is a neutron star ? Is there any
limiting mass of neutron star similar to
the Chandrasekhar limit of white dwarf ?
Outline the formation of a black hole.
Calculate the Schwarzschild radius for
the earth. 3+2+2+3

5. Attempt any one part : 1x5=5

(a)

(b)

Define an active galaxy. What is the

source of its activity ? 2+3

Explain how Cepheid variables have
been used to measure astronomical
distance. Explain the concept of
distance ladder. 3+2
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