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Instructions for the Candidate - S FAa Ty =

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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e Non-programmable scientific calculators are allowed.
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e The mark distribution is shown in the [ ] at the right corner for every question.
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e The exam duration is 1 hour and you’ll have extra 15 minutes to compile the answers and
submit the PDF into the designated portal.
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Useful Constants and Formulas

Mass of the Sun

Mass of the Earth
Mass of the Moon
Radius of the Earth
Radius of the Sun
Speed of light
Astronomical Unit(AU)
Solar Luminosity

Sun’s apparent magnitude
Gravitational Constant
1 parsec

Stefan’s constant
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1.989 x 103 kg

5.972 x 10** kg

7.347 x 10% kg

6.371 x 10°m

6.955 x 108 m

2.99 x 103 m

1.496 x 10" m

3.826 x 10%6°W
—26.74

6.674 x 1071 Nm?kg 2
3.986 x 10" m

5.670 x 1078 Wm?K~*
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5. MCQ

Answer the following multiple choice questions. Each question contains 1 mark.

a. What is the theoretical minimum number of eclipses that can occur in a calendar year? Note
that the length of a synodic month is 29.5 days, and that the length of an eclipse cycle is
approximately 31 to 37 days.
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i 7
ii. 6
iii. 2
iv. 11

b. Within ten minutes or so, what will be the sidereal time at midnight tonight? 20th March is
vernal equinox for 2022
So ffEa JfCe A& FLATOT T (A 3 BY) ArFGF TN FI6! A&CI? 0% ACT P76 <79
(a3 i, fre- o7 Ore o 21 )
i. 0.00
ii. 12.00
iii. 11.48 PM

iv. No right Answer

c. If the Earth suddenly lost all of its orbital velocity, how long would it take the Earth to fall
into the Sun?
T =f2d zore o AT oife 2fea @ o AR e P wifes zte F© TN wAeIE?
i. 35 days.
ii. 45 days.
iii. 55 days.
iv. 65 days.

d. One fateful winter evening, Orion the Hunter was found to have just crossed the local meridian.
Given that Alnilam, the middle star of the 3 along the “Belt of Orion” has RA/DEC: 5h 36
min/—1°12'1", what is the local sidereal time at that instance?

@6 Arex /I @l (71 FE7Fq VSR Ol Sfvea, FEFEERS (&N 944 M@ o, RA/DEC
2% 5h 36 min/—1°12'1" | S=GE 2 TN @I AL A TN (Ao 7T51) F97

i. 23h 56 min
ii. 13h 36 min
iii. 12h 36 min
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e. On a different day at local midnight, Orion the Hunter was found to have just crossed the
local meridian too. Which constellation is the Sun approximately found in? Hint: at local
midnight, the hour angle of the sun is defined to be 12h if we were to set Oh to be at noon.
IEi e el NaRITe FEE NeE @ fffeam (Wi ) o s el o 5 @
A ITAE (I O WG 85T (Al AE? AW @I TGIeEd N hour Angle (F Oh 2eTe Aewite
B OICE TGATE hour angle 2 12h |

iv. bh 36 min

i. Taurus the Bull

ii. Sirius the Dog

iii. Aquila the Eagle

iv. Scorpius the Scorpion

f. In which of the following events is Venus best observed from the Earth?
b9 (17 TREIfeT qoE TR W QRF HIGE O Ol w1 IR?

i. Western or eastern quadrature

ii. Conjunction

iii. Opposition

iv. Perihelion
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Q. Sun As a Cube

Like everything in Minecraft game, an Astronomer started thinking what will happen if our Sun
would have been a square of similar luminosity.
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a. If the Sun was a cube, what would be its surface temperature?
W SR S 96 R S TS SR AR AP S F© Jd?

b. In what interval, does its magnitude lie as seen from the Earth?
SR (A AL FACE, 9B T AT SR AR A F© FI (A @I HALH) |

Hint: The volume for Cube Sun remains the same as usual.

®. Culmination - ©Wd

N.B: Proper conditions and diagrams are necessary for solution of all the parts below.
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a. Calculate the height of the upper and lower culmination of the star El-Nat (f Tau) the city
of Dhaka (¢ = 23°81"). The declination of the star § = +28°37".
JEAIME O Wiae@ (3 Tau) O *—E (TFH ¢ = 23°81') (AT A FHT g3 A Tfs v
(@7 oAb fqgem § = +28°37 1

b. Under what conditions will the star never rise in St. Martin Island (¢ = 20°61")
@I *0S ORIfGeE o7 TG @A (¢ = 46°107) FHS Ty =2Ce MR I 717

c. What time is the star Aldebaran (a Tau, 6 = 16°33’) is located above the horizon in Dhaka
during the starry day?
I I MY ORI (o Tau, 6 = 16°33') B! 2= Spied eites Soea el AE?
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