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

can use a calculator.

1. Attempt any five parts : 5x3=15
(a) Calculate the ratio of the brightness of
the Sun and Sirius A given that their

apparent magnitudes are — 26.8 and

— 1.47, respectively.
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(b) Draw the celestial sphere centered at
the observer showing the celestial
equator, celestial poles and observer’s

meridian.
(c) Explain what gives rise to solar wind.

(d) State Wien’s displacement law and
using it calculate the temperature of a
star that radiates like a black body with
peak wavelength at 3.0 nm. It is given

that the constant for Wien’s

displacement law is 2.9x 102 mK.

(e) What does Schwarzschild radius

signify ? State its physical significance.

() Explain why nuclear fusion reactions in

stars stop at iron.

(g) Sketch labelled Hubble’s tuning fork

diagram for classification of galaxies.

(h) Distinguish between compact and

extended radio galaxies.
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2. Answer only one part : 1x10=10

(a)

(b)

With the help of labelled diagrams,
describe briefly the horizon coordinate
system and the universal equatorial
system. Show both these kinds of
coordinates for locating a star on the
diagrams. 6+4

Deduce the Virial theorem for a planet
going around the Sun. Use the Viral
theorem to estimate the order of
magnitude of the average temperature
in the interior of a star like the Sun.

Take the mass of the star to be 1034 g
and its radius to be 1013 cm. It is given

that my ~ 107%*g and kp ~10716 ¢m?

gs_2 K. 5+5

3. Attempt any one part : 1x10=10

(a)

What is the source of solar energy ?
Explain why gravitational energy
cannot be the source of solar luminosity.
Write down the p-p chain and CNO
cycle for energy generated in the Sun.

1+3+3+3
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(b) With the help of appropriate diagrams,
explain the nebular model for the origin

of the solar system. 10

4. Attempt any one part : 1x10=10

(a) (1) Describe the basic composition of
interstellar gaseous matter. How
are each of these constituents of

interstellar gas detected ? 7

(11) What is a typical interstellar dust
grain made up of ? Name two
effects that support the existence of

interstellar dust. 3

(b) (1) Explain briefly how a white dwarf
1s formed. Depict the evolution of a
star to a white dwarf on a labelled
diagram. What is Chandrasekhar

limit ? 3+2+1

(1) How are neutron stars formed ? 4
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5. Attempt any one part : 1x5=5
(a) Distinguish  between  spiral and
lenticular galaxies. What type of galaxy

(spiral or lenticular) is the Milky way

galaxy and what class is assigned to it ?

3+2

(b) State Hubble’s law. What 1is its
importance ? What is the usual unit of

Hubble constant used in astronomy and

astrophysics ? 2+2+1
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