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600 HEHD 5HE g6 A &) B 6mos ocmdn o) o6m 24 D) 0mDmr
This paper consists of 24 questions in two parts (A & B).

HIDG HOO B 66 B 6moad BEao: 6ol 6em goom aid B D00 MBm) aosm.
Use the attached blank sheets for your calculations and also to answer the questions in Part-B.
B oem DERD 60D HEHX SO BEACL B B HRCE DMER GODNOWE BEG GIRDGD 5@) 6O &0 GCHMm
Answer all the questions in this paper and submit all sheets to the supervisor at the end of the examination.

eI oY ®B oe ewy/Electronic calculators are allowed.

(somysmaa eovm / Useful information : epeeimos 6dec / Speed of light ¢ = 3 x 10° km/s,
B00p QlEeEoes Bene / Universal gravitational constant G = 6.67 x 10 m® kg™ s9).
BonE B0BOHHOGE HO BHEDCEND QoEHR A& gD IHME AR BEHCL CIHHD.

A canoe /| PART A

A e gOE 5o OED CaNco BEDO 6o CEOR Gt 68) GO Q0D GICO BCmonkD
(Answers to Part A should be made by circling or underlining the correct answer on the question paper)

1. o0 5860 CAMDD SO IEDD DGROME) CaNEBLNC?
What is the approximate range of temperatures on the lunar surface?

a) -150 °C to 0 0C b) 0 °C to 100 °C
c)-150°Ct01200C d)0°Cto120°C

2. 03RO 66 Codn HERED G5 MO0 MEG B0 8 & BN HRDGD BOWGE' B0 BBoMm O 6D BB)EEH
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. ONc 5E R0 66 ORCMO BOB0 BO) O HOMD (HVO BHED MECH GO CONGD G, OBHD BKGD HEST HMHD
GIEEHD.
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) 273 29.5
c) 28.0 29.5
d) 29.5 27.3
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98 saos 1x10% Mg on &80 dme adnaoeD BED OB qred oD eRmde dmod(0ed Mg =1.99 x

10*° kg).).
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).
a) 1.85 x 10° kg b) 1.99 x 10*° kg ¢) 3.00 x 10° kg d)6.67 x 10° kg

BEB60D BP ONCOEERCH. O COGE DO MR DO CEDDM HOTENE HE OB BRC?
A student 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

OB BCHNDONDOED HPD DHONDED CrIND DEIRHDE & CrIINE DENEME HOCCE 6GIC) CADIICDC?
Which of the following statements does not use the term angular size or angular distance correctly?

a) The angular 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.

¢) 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.

EoBol ocRdrED gor H6OH BB GO HEY 0ad B DR cathgim. 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, Vg), orbital periods (T, Tg) and the

masses (Ma, Mg) of the binary system.

200

(@) Va>Vg, Ta>Tg, Ma>Mg
(b) Va<Ve, Ta=Tg, Ma>Msg
(€) VasVe, Ta<Ts, Ma<Mg
(d) Va>Vg, Ta=Tg, Ma<Mg

100

o
T

—100

Radial velocity (km s!)

—200

Orbital phase

ROCHODD HOD GO BOGER DDDD CHRH QDmD THE BBHOR C?
What part of a comet points most directly away from the Sun?

a) the jets of gas b) the nucleus
¢) the dust tail d) the plasma tail

Ba0l HEREOE CINOCRIDE CHMO GMRIDRD 6ARD
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.

¢ 0 BBO 5B HOO 6CHD CENBORDE 6EE DO DO GIT?
Which one of the following moon features is named Copernicus? Is it a:

a) sea b) crater €) mountain range d) rill ,
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15.

BOGEE0H GRBRDOH GHDE COBIERNE & A6 DHO0D P DHOW 6RE BOSRD GDD TNRG FIHHD
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 years d) One million years

GLREDDOI THHODD DO 6RE BHERD Bl OIBER DHGRH
The brightest star in this constellation is Aldebaran. In which constellation can this star be found?

a) Taurus b) Orion ¢) Lyra d) Gemini

506D 6B 6B CENOGH BOIMEE 60D HR) CNOBERD BEACHE DD HLADHRERH
Spectral line splitting due to the influence of magnetic fields is called:

a) Boltzmann Effect  b) Zeeman Effect
b) Planck Effect ¢) Zanstra's Effect

66IHGOI0 A D06i6D 606 CRER gelone me) 0.76 60, 60D B0 Gid §O GHEERXD 0B BEH D86H
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

D00 DOMBE Ty 0B DR Gid) DO MK DOINSE SHD CHRNGD. TID 508 DR HNCE GHOECDER DBOH
The figure shows three spectra from stars with
different luminosity classes. What will be the correct 5[ -
. . i / e “'A"F‘\‘n M 'vvl,\| i'r E
order of the luminosity classes? Al ”W\u%.'ﬁ\ A AL WAV A
| al Uf y 'u'f\ﬂ' "\Ja |

L b

(a) A-Main Sequence, B-Luminous Super Giant,

C-Giant ?; S ™ AN e AR
- Lumi iant, B- Giant, C- AT (b U
(b) A- Luminous Super Giant, B- Giant, C s | AT YA / V]
Main Sequence il e A At N l rf
. . . L | | _
(c) A- Giant, B- Main Sequence, C- Luminous . ! | YR V '3
Super Giant ﬁ .

(d) A- Glant, B- Luminous Super Giant, C- ol v v v b b b e e b

. 5160 5165 5170 51 75C 5180 5185 5180
Main Sequence Wavelength (£)

SPDDDBEOMD FEO THOM GAGH) HOGHIE), 6EI0HE OIHDEED FNBOHRH CIO DERIGORGHRD BME. £I0 BEORGD
B0 B0 6D tiPFeD 6HED MEIDODCED MIBEHEMOD 553 HOCHNOHO GENEOM HROHGONCE C? CI0 HEIBORMD
B B0 0 oy dom 35000 & 6eEE, HRCHND BOHRMON CHDD B YRBEEN0 B6K GO REBER B0 BIRGMM CREE
BRDMM.

Most single-appearance comets enter the inner Solar System directly from the Oort Cloud. Estimate how
long it takes a comet to make this journey. Assume that in the Oort Cloud, 35 000 AU from the Sun, the
comet was at aphelion.

a) 76years b)2.5x104 years ¢) 2.3 x 10° year d) 1.2 x 10° years
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17.

e D =10 cm 22 om6 Ceomem BB RRED 60X Boacy DR 6 BRd 70 @0u® man A=1cm®
DO B COREE) COOTRD DIDDHG HOD DEGRC?
What would be the diameter of a radio telescope working at a wavelngth of 1 = 1 cm with the same

resolution as an optical telescope of diameter D = 10 cm?

100 nm b) 10 cm €) 500 m d) 2 km

18 500 Beac 1366 W m? 6d o, 60 oss00ate 6OEmo ednmd Hidd sa3ios 06 .8, Ome 506 6 600
BHeDm Gm GIENeRn) DD, 6O GRNG BCHE), BO6H On DEGD oHRmED T B 26.8 MeV Gadon e
B0 HEHEDD CCHmD HOCCDN DD CECIHN.

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.
a) 1.3x10° b)3.4 x10° c¢)6.4x10* d)4.3x10"

19. com o6 8 & GiHs BEO PHDBHIE 6O HEORE BHGH (AR Hrmed gow 70 km/s per Mpc ces ane).
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

20. oo qi® RR Lyre 80z 0o 266 aeddmnned 6cREED 0. 600 8 CierdmRDDE oD

CONBEDC?
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 ¢) 4.00 d) Does not change
B omoe / PART B
aBeom GNR CEEORTY SHD HEHORD BERCL BEENM.
%0 gBedm BERCL CHEHO AR PACA HO 6O DHA GoNE BCHD DO,
(Please provide your answers to this part using additional sheets.
Write your name and index number on top of each and every additional sheet)
2. Gesm OB® ©000H HOL IR GEOHDD BB COOT0H COONODD SO CRBEHE TBH0D CHM® DR, 60D

Bomes 530 oem Homam oo codmn @ (alpha Lyr., RA: 18.5", Dec: +39°) oo® con dde ©0
EO0DB0G 00 BOHDNG HOD B CE0NcH 9O 0B 6HE HOE O DHABD MVD ®DIM MEG t= Bad 5.3
0EE 0B IR, COOTBOR CHENONE SO GG HE) GGV GOCIHD HWME OB,

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?
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22. H-R como gic 8B oo gnpdmncd o, 0 60, He coddn, & ©Oakn 68 O HDNED Gid) JoCG
RRIME0 CRDZ.

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.

23.  Gioe0ees gid OB 6comd HD Brne. Jae EMY) 0EDHZD 608 Batd 0! B8 BB 5O CHDSM.

Identyfy the two constellations in the following picture and label any five stars here with their names by
pointing them using an arrow

24. gogngd oo MO CECEHRNON 6 Bo0B Gid P AR O O CEaNOGOERD FLO0ED GOR QUFH GHO GMIE) SO
GCINOBHEINEND.

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.

*kkkk

5/8



24 1dentifying 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. Focusing tube

9. Focusing 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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