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Instructions for the Candidate - R FIAa Ty F=:

e For all questions, the process involved in arriving at the solution is more important than the answer
itself. Valid assumptions / approximations are perfectly acceptable. Please write your method
clearly, explicitly stating all reasoning.
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e Be sure to calculate the final answer in the appropriate units asked in the question.
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¢ Non-programmable scientific calculators are allowed.
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Useful Constants and Formulas

Mass of the Sun Mg ~ 1.989 x 103 kg

Mass of the Earth Mg ~ 5.972 x 10* kg

Mass of the Moon M¢ ~  7.347 x 102 kg

Radius of the Earth Reg ~ 6.371 x 10°m

Radius of the Sun Rs ~ 6.955 x 10°m

Speed of light c ~ 2.99 x 108m
Astronomical Unit(AU) ag ~  1.496 x 10" m

Solar Luminosity Lo ~ 3.826 x 100 W

Sun’s apparent magnitude me = —26.74

Gravitational Constant G ~ 6.674 x 1071 Nm?kg—2
1 parsec 1pc = 3.986 x 10'%m

Energy units lerg = 107Y7)]

Stefan’s constant o = 5.670 x 107® Wm?K~
Pogson’s law my—mo = —2.5log F;

Spherical law of cosine cosc = cosacosb+ sinasinbcos C
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5. MCQ

Answer the following multiple choice questions with a tick [y/]. Each question contains 1 mark.

3. You observe a galaxy emitting a H-alpha line minutes. 9 7 G0 FIF TG AT wo WG

at a wavelength of 785 nm. The rest-frame H-
alpha emission wavelength is 656 nm. What
is the radial velocity of the galaxy?
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(a) 0.178c, approaching (c) 0.178c, receding

(b) 0.243c, approaching(d) 0.549¢c, approaching

. Which of the below coordinate systems are not
used for finding Deep Sky Objects regardless
of location and time on Earth?
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(c¢) Alt-azimuth
coordinate

(a) Equatorial
coordinate
System System

(b) Galactic coordinate (d) None of the
system above

. A group of astronomers was chilling under
the night sky when one noticed a peculiar
supernova. Its Dbrightness, B declined
exponentially. In other words
qZmE (epifefeslal (e Ssieea e e Fare F9-
(S B A AACS (AT | AT Teget-
OE B PR O FACS Al 7

Boe VT

where 7 is a constant with a value of 30

At its brightest, the supernova has an
apparent magnitude of +4. Assuming the
maximum magnitude that human eyes can see
is 46, how long can they observe the Type 2L
Supernova until it became invisible to them?
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(a) 40 mins
(b) 50 mins
) 55 mins
)

(c

(d) 2 hours

. Which of the following is not a source for

internal heating mechanisms present within
the planets of the Solar System?
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(a) Tidal heating (¢) Thermal ionization

(d) Gravitational

(b) Radioactivity contraction

. Famous star Vega is high-temperature A04

type star. Arrange the following spectral
classes from highest to lowest surface
temperature:
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(a) AJF,GKM
(b) F,A,GMK

(C) A’F7K7G’M
(d) K,A,FM,G
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3. IEA GIFE

An observer at an unknown location on Earth spotted a star located exactly at zenith at 23:00 local
time. The next day, again at 23:00 local time, he noticed that the star’s zenith distance had changed to
z = 0.8°. Determine the latitude ¢ of the observer. [5 Marks]
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A newborn terrestrial planet with the same composition as our Solar System in its infancy is in orbit

9. New Planet!

with radius 1 AU about a star with luminosity 1Lg. It has no atmosphere (yet) and may be treated as
a spherical blackbody, and it has the same bulk density as the Earth. Between radioactive heating and
starlight, its surface temperature is precisely at the melting point of mafic minerals, T'= 1400 K. What
is its mass, in kgs and in Earth masses? [6 Marks|
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The radiation due to radioactivity can be written as

Prag = MAaq where Apg = 0.0527 erg/s/g
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Observation
5. Name the galaxy in the following image.
faeea fora @ st o 2 o= W 17 [1 Marks]
(a) Triangulum galaxy (¢) Whirlpool galaxy
(b) Andromeda galaxy (d) Milky way galaxy
2. Name the brightest star in the picture. [1 Marks|
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(a) Rigel (c) Sirius
(b) Procyon (d) Aldebaran
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©. Name the following constellations labeled as A, B, and C. [3 Marks]
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