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This paper consists of 25 questions in two parts (A & B).
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Use the attached blank sheets for your calculations and also to answer the questions in Part-B.
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Answer all the questions in this paper and submit all sheets to the supervisor at the end of the examination.

eI g MDD e auw/Electronic calculators are allowed.

(sommem e / Useful information : axceymes e / Speed of light ¢ = 3 x 10° km/s,
50D GOMBAED Heoe / Universal gravitational constant G = 6.67 x 10™ m® kg™ s72).
Borne B0D0DNOEE GO DRHDCEND) QOFIH VB FLE) HEME DR BEHO! BEERD.

A oo / PART A

A GaNO60 GOR S BERD 6ANCO BEHRO 6 CHOM GiCO 6B GO 0D GIE BcmOnm
(Answers to Part A should be made by circling or underlining the correct answer on the question paper)

1. What is the approximate range of temperatures on the lunar surface?
a) -150 °C to 0 oC b) 0°C to 100 °C
c)-150°Ct0 1200C d)0°Cto 120°C

2. From Kepler's third law, an asteroid with an orbital period of 8 years lies at an average distance from the Sun equal to
a) 4 astronomical units.  b) 8 astronomical units.
c) 16 astronomical units. d) 2 astronomical units.

3. The lunar cycle of phases and the Moon’s orbital period around the Earth differ slightly. Which line in

the table is correct?
orbital period / day  lunar cycle / day

a) 27.3 28.0
b) 27.3 29.5
c) 28.0 29.5
d) 29.5 27.3

4., The mean mass density for a super massive black hole with total mass of 1x10°® Mg inside the

Schwarzschild radius would be (here Mz =1.99 x 10% kg).
90 sosoo 1x10° M & OB G0 Dme BAHHOHD BED IR0 FIED mEWs Ennds d5cr(ced Mz =1.99 x 10* kg).).



a) 1.85x10%kg

b) 1.99 x 10*° kg c) 3.00 x 10° kg d)6.67 x 10° kg

5. Astudent sees a thin, crescent Moon. At what time of day, and whereabouts in the sky, would this be

visible?

a) due south at midnight b) in the east at dawn
c) in the north near Polaris d) in the west at sunset

6. Which of the following statements does not use the term angular size or angular distance correctly?

a) The anqular distance between those two bright stars in the sky is about 2 meters.

b) The angular size

of the Moon is about 1/2 degree.

c) The angular distance between those two houses in the distance is 30°.
d) You can use your outstretched hand to estimate angular sizes and angular distances.

7. The radial velocity curve for binary system is shown in the figure. The radial velocities are plotted
with the corresponding phases of the bunary system. Which statement is true about the properties of
radial velocities (Va, V), orbital periods (T, Tg) and the masses (Ma, Mg) of the binary system.

elocity (km s°%)

al v

Radi

8. What part of a comet po
a) the jets of gas
¢) the dust tail

(@) Va>Ve, Ta>Te, Ma>Mg
B e - (b) Va<Vg, Ta=Tg, Ma>Ms
4 n. " S 7 '-. A-‘ " ] (C) VA<VB, TA<TB, MA<MB
Wl P (d) Va>Ve, Ta=Ts, Ma<Ms
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Orbital phase

ints most directly away from the Sun?
b) the nucleus

d) the plasma tail

9. There are no aurora on Venus because it
a) lacks atmospheric oxygen. b) lacks a strong magnetic field.
c) lacks an ionosphere. d) is too hot.

10. Which one of the following moon features is named Copernicus? Is it a:

a)sea b) crater

C) mountain range d) rill

11. Of the following four times, which one best represents the time it takes energy generated in the core of the
sun to reach the surface of the sun and be radiated?
a) Three minutes b) Thirty days

¢) One thousand

12. The brightest star in this constellation is Aldebaran. In which constellation can this star be found?

a) Taurus

years d) One million years

b) Orion c) Lyra d) Gemini

13. Spectral line splitting due to the influence of magnetic fields is called:
a) Boltzmann Effect  b) Zeeman Effect

b) Planck Effect

c) Zanstra's Effect



14, 06606050 A 0168 606 Conitn rRomne dme 0.76 60, 600 ®HPD Gi& O GGRYD BO® DR DH6H
The heliocentric parallax of Centauri A is 0.76 arc seconds. What is the distance of this star in light years?

a) 2.82 b) 3.56 c) 4.29 d) 5.74
1
Answer: d(pc)=———— = 1315pc = d=4.29]lightyears
p(arcsec)

15. The figure shows three spectra from stars with different luminosity classes. What will be the correct
order of the luminosity classes?
(a) A-Main Sequence, B-Luminous Super

U |

Giant, C-Giant 'A
(b) A- Luminous Super Giant, B- Giant, C- il
Main Sequence & sl _ yacBea :

(c) A- Giant, B- Main Sequence, C- S A TN PPTA B M _ I
Luminous Super Giant 10 R R I YEN

(d) A- Giant, B- Luminous Super Giant, C- N\ WA C N ]
Main Sequence |

5160 5165 517D 5175 5180 5185 5190

16. Most single-appearance comets enter the inner Solar Movsom: ()

System directly from the Oort Cloud. Estimate how long it takes a comet to make this journey. Assume that in the Oort
Cloud,
35000 AU from the Sun, the comet was at aphelion.

OODDDEOMD GO0 THOM CACE) HOCHE) 0EI0HE OMDRMED GIHERDHOD CI0 DRIDORCHRD B@MG. IO
BDEBOREG B0 BIOL GHRD GLOMRD 6HDD MRDOMOMEE) MEGEHMID BB HROHRDDO CINGEOM MEEDEDNGD C?
E90 DEORMED BGL B0 O oy Omm 35000 & 6REE, HRCHND DoBRMOE 6O BK RSO B6® LoD
RFBOG BO IDGHN CREE HRDDA.

a) 76 years b) 2.5 x 104 years c) 2.3 x 10° years d) 1.2 x 10° years

17. What would be the diameter of a radio telescope working at a wavelngth of 2 = 1 cm with the same resolution as an
optical telescope of diameter D = 10 cm?

Bmoen D =10 cm &% o6 coomenn Boecn DRMED 60X BeRIcH DRMD B 00 & md®m ¢mEn A =1cmBd Hraon Bm
00BeR) £o0ERGD BYmdnn Hom DERC?

100 nm b) 10 cm c) 500 m d) 2 km

18  If the solar constant is 1366 W m™ , estimate the number of solar neutrinos which should pass through a 1 m? area of
the Earth's surface perpendicular to the Sun every second. Use the fact that each fusion reaction in the Sun produces
26.8 MeV of energy and 2 neutrinos.

606 Booe 1366 W m? od b, &0 aoo06ate Honmd cdnmd &iod Caddos 006 .8, don 50® 6o 06 HEEDD OHD
FEIDEDMY BODD. 6O GDNE HEE, BOGH O Beem oBpmOD € &G 26.8 MeV cadon Hocdn D0 HEaDid ocmnm HEceom
0D OB,

a) 1.3x10° b)3.4 x10° ¢)6.4x10*  d)43x10*

19. 0O B 8 & o BEO DB e HEOEE BHReH( HRE Bwmed gaw 70 km/s per Mpc ces onm).
The relative velocity of a certain galaxy at a distance of 8 Mpc away would be (use the value of
Hubble's constant as 70 km/s per Mpc).



(@ 7 km/s (b) 10 km/s (c) 70 km/s (d) 560 km/s

Answer:
The relative velocity of the galaxy
When the recession velocity is V
V = Hp x Distance
= 70 km/s/Mpc x 8 Mpc = 560 km/s

20. A RR Lyrae variable in a galaxy periodically doubles its light out put. By how much does its apparent magnitude

change ?
a) 0.50 b) 0.75 c) 4.00 d) Does not change
Answer
B, __ 0.4(n—m)
= =10

n-m= 2.5log Bm/Bn = 2.5 log2 = 0.75

B 6&0& / PART B

g560m GNE CEEEHDY 5HD SEHDED BEHOL BOENM.
%0 gBe0n BEHOL BPEH PHEY ADOR DO 66 DENG Gok BEHD HODD.

(Please provide your answers to this part using additional sheets.
Write your name and index number on top of each and every additional sheet)

Benn DR ©0P06 HOM CORE CEOHR0D DO COOTERH CONCNE HOTEM OB HVD CAMm® DGR, 60D
Bdoon 500 nem Bimam oo codme e (alpha Lyr., RA: 18.5" | Dec: +39° ) ac® con dée 06
20006 GO0 HOHDHG DB CO) CHENE QO SO GrRHG HO® GO HOPD YD KA MEG t= dad) 5.3
0RE OB)Y) ERG. COOTIOH CHENENE HOTB CIBHE HE) CONGRM COCIH BMME HOND.

A student tries to measure field of view (FOV) of the eyepiece of his/her telescope,
using rotation of the Earth. To do this job, the observer points the telescope towards
Vega (alpha Lyr., RA: 18.5" | Dec: +39°), turns off its "clock drive" and measures trace
out time, t=5.3 minutes, that Vega crosses the full diameter of the FOV. Calculate the
the FOV of this telescope in arc-minutes?

Figure shows that if FOV of telescope is f§ then we have :

B = ¢cosé Y S b =R (4 points)
As the earth rotate, Vega moves through the FOV with ' i :
constant angular velocity of the earth < — J‘ifi_* — =5
= f-}% = 7.29 x 10~5(rad/s) i‘ (2;paints)
¢ = wt =7.29%107° x 5.3 x 60 = 0.023 (rad)
FOV = 8 = ¢pcosd = 0.023c0s39" = 0.018 (rad) = 62 min T - (4 points)

Answer =62 min



2. Draw the H-R diagram and indicate the regions where you could find main sequence stars, red giants, blue
giants, white dwarfs and red dwarfs.
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3. Identify the two constellations in the following picture and label
any five stars here with their names by pointing them using an
arrow

Answer
Orion and Canis Major
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4. Look at the pictures of the telescope and match the names of the items with the corresponding
letters. Write your answers in the attached table:


http://www.perezmedia.net/beltofvenus/archives/images/2005/img2005013002_CanisMajor.jpg

4. ldentifying telescope components

(@) Look at the pictures of the telescope and match the names of the items with the corresponding
letters. Write your answers in the table below:

For
Office
Item name Letter use (to
give
marks)
(example) Tripod M 0

1. Counterweight

2. Right Ascension Setting Circle (R.A. Scale)

3. Declination Setting Circle (Declination Scale)

4. Right Ascension locking knob

5. Declination locking knob

6. Geographical latitude scale

7. Finder scope

8. Focuser tube

9. Focuser knob

10. Eyepiece

11. Declination Axis

12. Right Ascension Axis (Polar Axis)

13. Right Ascension slow motion adjustment

14. Declination flexible slow motion adjustment

15. 90° diagonal mirror

16. Azimuth adjustment knobs

17. Altitude adjustment screws

18. Lock screw

19. Spirit level bubble

20. Eyepiece reticle light — on/off switch & brightness control
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