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GO0 5GM G Ok A &) B 6mnde 6cabn o) 86m 25 5 66 TCa B9 5 Do) S08DHE
This paper consists of 25 questions in two parts (A & B) printed in Five (05) pages.

®ORE HOO BEH 66 B 6:0060 BEDOL 61500 BEE) G Gid B HRCE MIDm) DOmm.
Use the attached blank sheets for your calculations and also to answer the questions in Part-B.
BEOD &6 DERD GDO Bk BHOHE BEHOL B6M B MDD DEEE GOENNCHE DEIE GRIDED 5B 6O &0 GCHM
Answer all the questions in this paper and submit all sheets to the supervisor at the end of the examination.

amD Gmg DD @ aw/Electronic calculators are allowed.

(comsman e / Useful information : epe@imos 6dec / Speed of light ¢ = 3 x 10° km/s,
800y QOMEdE® Seme / Universal gravitational constant G = 6.67 x 10™ m® kg™ s79).
BomE B0D0DN0MEE HOS DRHDCED QOFIH DB GiD HEME DR BETOL BEERD.

A oo / PART A

A 6ande0 §OR S BERO 6ANCe BERO 6 CROM GIEO 6&) (oD R0H GIEe Bcmbaim
(Answers to Part A should be made by circling or underlining the correct answer on the question paper)

1. ©no0 caeedn 10000 K 8o odn ce00 6abe B0m0s) EOXes 5om HO0® GMNRGCEE ? (0D ey

DBNDD 06 BED FHo6 Hron BB adem, B Hrne = 2.898 x 10° m K).
At what wavelength does a star with the surface temperature of 3000 K radiate most intensely. (Consider the star as a
blackbody and use the Wien’s law, Wien constant = 2.898 x 103 m K).

a) 0.58um  b)0.75um  c¢) 0.49 um d) 0.29 um
2. 20D Homeddn gaomnn Bae 0.05 6ee 05 @ HD D Gid O M6 DR DHOH
For a star, the trigonometric parallax was measured to be 0.05 arc seconds. What is the distance to the star in parsec?
a) 20 pc b) 25 pc c) 30 pc d) 35 pc
3. 20 B D GEOHNod G CoOTEeH GioNem® o 45 CM 0. OO 30 CmM oo gid GG oIeL

(A =5.4x10" cm) @A) O6¥) 6w COOTIE QBW ODCHD GV DEHCHE GO CIEDH MIECD QO COMEC?

Eo0mBG BCE) GO DOBCH GG BB BBMOEHEN TG HiD DD COMEENE DOH.
The objective of the Arthur C Clarke Institute telescope has a diameter 45 cm. At what distance would two small green
(A = 5.4x10™ cm) objects 30 cm, apart be barely resolved by the telescope, assuming the minimum angle of resolution

for the telescope is given by )
6=1.22(2)
n

a) 20.6 km b) 17.3 km C) 24.8 km d) 22.4 km s



7.

oo

OB OFPO G PENOED BIRDHE 80 KM 60. gucs Giond oOMacd I@OHG 5 MM GEE CoOmRONG

HO0H GOD HANDE BED GIRN HEMOD BHCID CRDBD.
A crater on the surface of the Moon has a diameter of 80 km. Is it possible to resolve this crater with naked eyes,
assuming the eye pupil aperture is 5 mm ?

a) Yes () b) No(emeine) c) Depend on country of observation(5i0mene @6 0 @ Sone ¢d)
d) Data provided is insufficient to answer (8gqct &G0 Od® coo HEITNBD Gancd. )

CO0mRBEm GOCHERE B £O 2 M 66 6B coomem B o 0 20 MM ®B, 0BG DEEME D5)0M
If the focal length of the objective of a telescope is 1 m and the focal length of its eye piece is 20 mm, the
magnification of the telescope is

a) 10 b)50 ¢)100  d) 200.

o gupencsd @d K o6 2550 0.4L, 6. 000 oceed 6.23 x 103 W m? ompon ad o9
BH0mBHE B0 G, 600 DG Gid) O CBENC? AD AEHEMIEE DRED GMEEM HIOM B, (HOEEE® TG
Lo =3.96 x 10%° J s'69).

A K star on the main sequence has the luminosity of 0.4L . This star is observed to have a flux of 6.23 x 10** W m™

What is the distance to this star? You may neglect the atmospheric effects.(Luminosity of the Sun Le =3.96 x 10% J s™).
a) 23 pc b) 125 pc c) 310 pc d) 453 pc

OIBICE e 6B THWEE AVO D BB TOBED GHd DGO DEEXDE M =6 6 ToBonn Be DGO
DmEedE M =-1.5 . T5860n gao 50D &6 TOHB0ME R0 DGIGD GDD CRE Gold GHMDE HODC?

The magnitude of the faintest star you can see with your naked eyes in a very clear night sky is
m = 6 and that of the brightest star is m = - 1.5. What is the energy flux ratio of the faintest to that of

the brightest?
a) 4 b)0.4 c¢)10° d)10* .

B0D-Da), BENBOCEE B:0006 B0 384000 k.M. com e 5B gid ol BN PEED (Daey) Tm 27.3 & 6D.

520906 IR CENCD.
In the Earth-Moon system, it is found that moon is 384000 km away from the earth and the length of the lunar month
(sidereal) is 27.3 days. Find the mass of the Earth.

a) 1.5 x 10° kg b)3x10°kg  c)6x10*kg d)9x10* kg

O DOBGECH) DFs) Daindn DOINDRE NMGEe® BEDO 499 NM & i dOINDE B0 CHMICE.

BeAmOGEE coe DOIMARE B e 500 NM & ¢. caNdRO OOMGD GaXd GO DEICD DRMK DGR
An astronomer photographs the spectrum of an object and finds a spectral line at 499 nm wavelength. In the laboratory,
this spectral line occurs at 500 nm. According to the Doppler effect, this object is moving

a) (2:3B0600) @00) away from the Earth at 499/500 the speed of light.
b) (338000 @00) away from the Earth at 1/500 the speed of light.
C) (2238 cOm0) toward the Earth at 499/500 the speed of light.

d) (5380 c@=0) toward the Earth at 1/500 the speed of light.

10. &damo® T Lo = 3.96 X 10% Jst o 606m0® o6 Re =7x10° m &® BG 06 BoE COWBOCHD (Te)

8660 B BDCD .

The luminosity of the Sun is Lg =3.96x10% J L. I the radius of the sun is Re =7x10® m what could be the effective
temperature of the Sun T,?

a) 6000K  b)5600 K c)6100K  d)5800 K

11. M87 66)a omedde, M51 608@m0 0m0DRN® 608 &)z UG Giom BB Gid) 0D Homear Do 5O,

12.

BBOBO6E0 0dme0 M87 6@R OMEBMEs 560G M51 60BEE0 PCDINOH HEDHE 6B CENGBAL 6B &2
The giant galaxy M87 is observed to be 3 times farther away than the spiral galaxy M51. With respect to the Milky
Way, what would be the velocity of the M87 galaxy as that of the M51 galaxy.
a) 3 times smaller, b) 3 times bigger, c) 9 times smaller d) 9 times bigger

5006 0aBIE 60 kg 0 gid 05 OB BO® 5D, FORCL OFDIE AHCE DO O BIBGE)
The weight of a man on Earth’s surface is 60 kg. If he goes to the Mars, his weight at the Martian surface would be
a) 10 kg b) 20 kg c) 60 kg d) 120 kg
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13.

17

18.

19,

20.

ORODIEG H6) OIDECE BBHO DL, HOGEO HCBHTD BHD CONGBHD CHOR.
In comparison with the Sun, stars located in the galactic halo are expected to have
a) low metal abundances. (a8 o@)®» OBRDER)
b) metal abundances similar to those in the Sun. (860 e@» 6w PBEDOC)
c) metal abundances higher than those in the Sun. (86w o 8@ 6w PeRDOR)
d) none of the above. (e®o doz®n 6emcd).

. B0 20 ®P3 G D08 FRCHHNDD BOW G:HND BBdm 80 O amey Ond 31.5 dm gud BOW CEHD

B0 80 O amey Som 0.5 60. RREHHED DFBCH DD MR 500 OB BEM
A Sun-orbiting periodic comet is the farthest at 31.5 A.U. and the closest at 0.5 A.U. The orbital period of this comet
(in earth years) is

a) 8 b) 16 c) 64 d) 76

. 060 BDR0EH O BEOBNG Z =2 GO. 60D HNEOR GORIDG YD D00 GO DIEO BR) Y CIRDEHR)

60 BWOD BDBEOH FHNOG 6N B gaic ?
Red shift Z, of a distant Quasar is equal to 2. By what factor the density of the Universe changed compared to the time
when Quasar emits light?

a.) 8 times smaller, b) 8 times larger, c) 27 times smaller, d) 64 times smaller

. X 20 § Sl oo dmaom (+45dec:8RA) GO. 6O a)® &R0 22(60OD B3dwE) TM EODM BIRGE HOm

CORBOC? HOD TEHIDN) C?
A certain star “X” has the coordinates (+45dec:8RA). On Sept 22 (Autumnal equinox) at what time does this star rise
and in what direction?

a.) at 12:00pm local time in North East
b) at 8.00pm local time in North West.
c) at 2:00pm local time in North East
d) at 2:00am local time in North East

06.0. 21 ©60® FIDHVGE 6GIC) VWODINE BEAC, HOH) RO GIEOBL Q) DICOHD &) HOR DHOD
Radio observations at a wavelength of 21 cm are useful probes of the galaxy because
a) they locate molecular hydrogen. ( ©2» @6 goo BGHE CED He)
b) they find hot, ionized hydrogen clouds in the spiral arms. ( ®& 28 5BENO DY BE Gd CHED, GoSmD
BRHTD BE) 6D HeD)
c) they map neutral hydrogen in the spiral arms. ( ©& 26 6CB0 MY BE Gid SPEBD HHHTD CEED BED)
d) they can detect dark matter. ( & 8% g¢o 50D GOEHD HD D)

CCOD BHDDDCH O AEBHOD, D) BO HE FRODD COHNO GIAC HOD DOBOR BN DEE?
Which type of galaxy is dominated by Population Il stars and contains little or no gas or dust?
a) elliptical, b) spiral, c) barred spiral,  d) irregular

B0® DOBFMVE HOE) OHD EC Cakd DHERDDE HEMDE) RDT)CM

The apparent magnitude measured over all wavelengths is called
1. Absolute magnitude (5dcdae Bemeadr) 2. Bolometric apparent magnitude (20@@8m cies DEERDDE)
3.Colour magnitude (0o DmEnde) 4. Bolometric absolute magnitude (PoeiP®® Hdcdee BMmEDHOG)

T-6050 60t goadncs H-R 606008 @O Gandeog, ?
Which part of the H-R diagram that the T- Tauri stars are located
1. Red giant branch 2. Supergiant branch 3. Pre-main sequence branch 4. AGB branch
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B G&nO& / PART B
goom a1 g0 B GaNR CEEEHDN 6B SEMHORD BEHOL BEERM.
620 g560H BER0L BHGHO AR AVEE AHO HB DM® Fomk BEHE HOHN.

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

21. 1998 gomiem) 22 T» £l HOIXDO THE) BRMIIO HOREHME, 6O ddmdnr 10 cm ) f-gamnn 15 cedawnn
62 35 MM BOEGD MO B MO BOBHD BHD CLICO. ADRM O GOHM & BBD GHEOL6H BOB) ©
BHodm oD HOE D00 Bdade: 13.817 MM & 8 ook BEmdee 13.235 mm 6. ONCmO 6
B0EmO G co (5.8, 6w 6B DeMmmMO HOEEEMNE BHovM GOBMNCTE GOB OIOE GBI GRITEDN
(oBmonm 0ee) OMCEHmonD B BDYOHE GRD GINNE Do, ( HOEMmOos Bdmder = 1392000 km, emcmes
BBePen = 3476 km.)

Below is a picture on a 35 mm film of annular eclipse in North Sumatra on August 22, 1998, taken with a telescope
having effective diameter 10 cm and f-ratio 15. The diameter of the Sun’s disk in original picture on the film is 13.817
mm and the diameter of the Moon’s disk is 13.235 mm. Estimate the distances of the Sun and the Moon (expressed in
km) from the Earth and the percentage of the solar disk covered by the Moon during the annular eclipse.(Diameter of
the Sun =1 392 000 km, Daimeter of the Moon= 3476 km.)

22. To BOr BOIMOENED CE BORN GIC, a0 DO OB, 6O GHME BEDC 6MO DO BEEMD.

Sketch the optical parts of a slit spectrograph and label them. Discuss briefly its main drawbacks.
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23,

24.

23.

Ge06 OBODMCH ORBCHE G GEOI FINRGED D) GEGDD G B5 BE) SOREHN DHHOM GOBGE DO
E0eIOEE HRHTN BB AL HoEIBos (Hude D0 soasac-rest frequency = 1420.41 MHz)) oo
1421.23 MHz @8 80mear odm €. 600 )5 de)B0eE el mded &0 0.2 pc £0s 38060 od & 66
DO OOD DFD HDD HEOND, OO0 OHEORCH GONG HHOGD DO, OO GO CODO 6B) GO PODO HOB)

HOODEIR DD, GEOL EIGINCH BHNDE BUMNE HODD.

Radio wavelength observations of gas cloud swirling around a black hole in the center of our galaxy show that radiation
from the hydrogen spin-flip transition (rest frequency = 1420.41 MHz) is detected at a frequency of 1421.23 MHz. If
this gas cloud is located at a distance of 0.2 pc from the black hole and is orbiting in a circle, determine the speed of this

cloud and whether it's moving toward or away from us and calculate the mass of the black hole.

H-R somoe gic 08 oom gnmdn o, 05 600 a0, 5@ 6o o, & & o, 07 &m adt S
DEDO @R DO, GO BB D0 GaR0TE DR GO0 B DGO GOENG CHD) DIGE B @OGD

00 BORCHBHD GIC CRDDN.
Draw the Hertzsprung-Russel (H-R) diagram and indicate the regions where you could find main sequence stars, red
giants, blue giants, white dwarfs and red dwarfs. Indicate the track of a sun like star on the same diagram during its

evolutionary history, i.e. birth from an interstellar cloud of gas and dust to its final demise.

gEnn Deoam ocmoee 180° & s0minn Gidd G:8000 HOTEE O BOD GCORGH GCOCeHm) BN CORIGOE
BE000 G Bl CERYED BOOTED OCMOE BE0D FHomar HOE. BMcE6® pmB@ (declination) Gos D
00 oD BCH cE O GOBME gemm. 00 OCHERD 0CocmD CHMD @D CiGs BDedcomen(right
ascension) cdme I DOBKD.

Two persons, on the equator of the Earth separated by 180° in longitude, observe the Moon’s position with respect to
the background star field at the same time. If the declination of the Moon is zero, sketch the situation and calculate the

difference in apparent right ascension seen by those two persons.

VVVVVV
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