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Instruction for the Candidate:

B The candidate must write his/her personal information and registration number on the answer script.

B There are four sections in the question paper.

B The candidate must answer all the four sections.

® Multiple choice rounds has 15 questions for 30 marks. You mark tick (V) to the correct answer.
Each correct answer carries 2 marks.

B Short question round has 5 questions for 25 marks. You will write your answer in the space
provided. Each correct answer carries 5 marks.

W Descriptive question round has 3 questions for 30 marks. You will write your answer in the space
provided. If you need more space, use asterisk (*) and Question No. in any empty part of this paper
and write your answer there. Each correct answer carries 10 marks.

B Map question round has 2 questions for 15 marks. You will write the answer on the map and on the
table provided on the question paper.

M The mark distribution is shown in the [ ] at the right corner for every question round.
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Multiple Choice Round [each correct answer 2 marks] [30]

1. Which of the following is Jupiter’s second largest moon?
A.lo B. Ganeymede C. Callisto  D. Europa
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2. What is the distance between the Virgo Cluster and the Milky Way?
A.12Mpc  B.15Mpc C.20 Mpc. D. 24 Mpc.
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3. What is the average speed at a point on the equator as the earth rotates on its own axis?
A.29.8km/s B.31.2km/s C.42.6 km/s D.50.8km/s
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4. What apparatus is used to measure the brightness of stars?
A. Spectroscope B. Photometer C. Bolometer D. Polarimeter
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5. Name the model that suggests that any planet which has strong external magnetic field has fluid
conducting core that is in motion.
A. Dynamo B. Jovian C. Bohr D. Aurora Borealis
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6. Which value from the following is equal to parsec?
A.3.1x10% m B.3.262 L.Y. C. 206264.8AU D. All of them
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7. In terms of brightness what is the magnitude of the sun?
A.1.25 B.0.85 C.-1.46 D.-26.74
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8. Astrophysicists prefer to talk about a star’s brightness rather than its luminosity, and this is
expressed in a scale of magnitude. Name the person gave the idea in the second century B.C.
A. Pogson B. Aristotle  C. Hipparchus D. Archimedes
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What kind of spectrum does a gas at low pressure and low temperature produce?
A. Continuous spectrum B. Bright line spectrum C. Absorption spectrum D. None of them
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What is the radius of the sun?

A. 6.96 x108m B.3.83x108m C.2.97 x108m D. 1.62 x108m
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How far is the moon from the earth?

A. 384,000 km B. 438,000 km C. 483,000 km D. 843,000 km
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How far is Jupiter from the sun?
A. 40 AU B.5.2 AU C.2AU D.35 AU
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More than 300 years ago Sir Isaac Newton showed that sunlight could be split into different
colors using a prism. He found that the shorter was the wavelength the greater was the angle of
refraction. Which light refracts more than green?

A. Red B. Yellow C. Orange D. Blue
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If a star rises at 9:15pm tonight what will be the nearest time that it will rise next week same
night?

A. 8:36pm B. 8:47pm C.9:11pm D. 9:21pm
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What type of star is our sun?

A. A-type B. F-type C. G-type D. K-type
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Short Questions [each 5 marks] [25]
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The largest angular separation between Venus and the sun, when viewed from the earth is 46 °.
Calculate the radius of Venus’s circular orbit in A.U.
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A sun-orbiting periodic comet is the farthest at 31.5 A.U. and the closest at 0.5 A.U. What is
the orbital period of this comet?
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For the comet in question 2 what is the area (in square A.U. per year) swept by the line joining
the comet and the sun?
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4, The mass of the earth is 6.0x10%* kg and its radius is 6400 km. Calculate its average density

assuming that it is a perfectly spherical.
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Two stars in the M67 star cluster have an angular separation of 0.12 degrees. If both stars are
located at a distance of 791 parsec. Find the distance between them?
[Given that 1 radian is equal to 57.3 degrees]
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Descriptive Questions [each 10 marks] [30]

1. A main sequence G star has surface temperature of 5800K while a main sequence M star has a
surface temperature of 3500K. The G star has a radius ten times bigger than that of the M star.
Calculate the ratio of their luminosities. [Given that a) luminosity = intensity x surface area, b)
intensity = o x T *and ¢) 6 = 5.67 x10 "8 W/ (m 2K 4)]
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2. Assuming that the earth moves around the sun in a circular orbit of radius1.5 x10** m, calculate

the mass of the sun. [Given that G = 6.67 5 x10 !N m 2 kg ]
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3.a) Compare the light gathering power (LGP) of a reflecting telescope whose primary
(objective) mirror diameter is 0.5m with that of a refracting telescope with an objective lens of
diameter 60mm.
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b)  The telescope of aperture 0.3m is observing a star emitting light of wavelength 510nm.
Determine the image resolution in radians.
[Given that the LGP of a telescope is directly proportional to the square of the diameter of the
objective lens, and the image resolution depends on the wavelength of the light and on the
diameter of the objective.]
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MAP QUESTION ROUND [30]

1. Below is a map of some constellations and stars are shown. On the map you are asked to
write down the area of the following constellation.
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2. Now, some of the arrows are pointed at some of the stars in the above map, you are asked
to write down the name of the star in the table below.
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