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

June, 2026

PHE-015 : ASTRONOMY AND ASTROPHYSICS

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt all questions.

(it) Marks for each question are

indicated against it.
(iti) You can use a calculator.

(iv) Symbols have their usual meanings.

1. Attempt any five parts. 5x3=15

(a) If a stars at 60 pc is brought closer to
10 pc, how bright will it appear in terms

of apparent magnitude ?
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Draw a labelled diagram showing the
horizon coordinates of a star on the

celestial sphere.

List the terrestrial and jovian planets in
the solar system ? State one major
difference in the composition of these

two categories of planets. 2+1

T
The temperature of a giant star is ?®

and its luminosity, 100Lg . Estimate its

radius in terms of the Sun’s radius (Rg).
What is interstellar extinction ?

The peak wavelength of X-rays coming
from an X-ray binary is 0.5 A. Calculate
the temperature that the matter falling
onto a black hole must attain to emit

this radiation.

Draw a labelled diagram of the Milky
way Galaxy showing the bulge, disk,
halo and the Sun’s location.

State Hubble’s law. Estimate the age of
the universe given that Hubble’s
constant is 70 km/Mpc. 1+2
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2. Attempt any one part. 10

(@) @

(i)

(b) @)

(i)

Sketch  the diagrams of a
Newtonian reflecting telescope and
a Cassegrain reflecting telescope

briefly explaining their features. 8

Name the fwo modes of operation
In which detectors are used with
telescopes. What do these modes

involve ? 2

With the help of labelled diagrams
explain the difference between a

sidereal day and an apparent solar

day. 7

Is the Newtonian theory
adequate for the Sun ? Explain

your answer. It is given that mass
of the Sun = 1.99x10% kg, radius
of the Sun = 6.96x10° m and

G =6.67x10""'Nm?/kg?. 3
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3. Attempt any one part : 10

4.

(a)

(b)

Draw a schematic diagram showing the
layers of solar atmosphere. Explain why
the temperature in the chromosphere
increases with height. What is the
chemical composition of photosphere ?
3+5+2

Sketch a labelled schematic H-R
diagram. Other than the main sequence
stars, compare the lumosity and
temperatures of the various groups of

stars in the HR-diagram. 4+6

Attempt any one part : 10

(a)

(b)

What is a Supernova ? Distinguish
between type I and type II supernovae.
Explain how type I supernovae are used

to estimate cosmic distances. 2+4+4

Under what condition does a star that
has exhausted its nuclear fuel evolve
into a (1) white dwarf and (i1) black
hole ? Describe the process of evolution
of a dying star into a white dwarf and a
black hole. 2+4+4
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5. Attempt any one part : 5

(a)

(b)

What is an active galaxy ? What is the
source of energy in the active galaxy
called ? List three types of active
galaxies stating one major feature of

each. 1+1+3

Distinguish  between steady state
universe and evolving universe. Briefly
describe one evidence in favour of

evolving universe. 2+3
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