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BEOD 56 DERD GDO Bk BHOHE BEHOL G366 DENER GONNGCE, DG GERIDED 5@ 60D &0 6CHN
Answer all the questions and submit this paper to the supervisor at the end of the examination.

600 BE® B5PE G A &) B 6o ccaba) Gn) o6m 25 Hio 66 CEo B9 5 b 60000
This paper consists of 25 questions in two parts(A & B) printed in Five (05) pages.

amD omg DD @ aw/Electronic calculators are allowed.

(comsman e / Useful information : epe@imod 6dec / Speed of light ¢ = 3 x 10° km/s,
500 GOBAE® Heoe / Universal gravitational constant G = 6.67 x 10™ m® kg™ s79).
Bome B0D0DMOEE BOO ORHDCEND QOFIH DB GLd HEME DR BEHO! BOERD.

A oo / PART A

A G060 GOR oG BRD 6ANCO BEHO 6 M Gt 6B GO 0D G Bcmbnm
(Answers to Part A should be made by circling or underlining the correct answer on the question paper)

20D HoeMMODD e Do 0.04 66 052 Lo B OO Gid O NEED DR DZOH
For a star, the trigonometric parallax was measured to be 0.04 arc seconds. What is the distance to the star in parsec?

a) 20 pc b) 25 pc c) 30 pc d) 35 pc

R 6O YEEOS HEEH0E DIPOR GOR-0H) god BeooRn »FY Omm 0.387 6® 5.203 6O, YEEHD HEMO®

B0 MEBODE GEOKE, 11.862 %D, DR HHMOE S0PV MRDODE DOBOES DHOD
If the semi-major axes of the orbits of Mercury and Jupiter are 0.387 and 5.203 astronomical units, respectively and
Jupiter’s orbital period is 11.862 years, the orbital period of Mercury in years would be

a)2.106  b)0.937  c)0.402 d) 0.241

530800 80 Badl HHm HOTBAE HOD B0 BEpdt HHE) GOGE) 606 CHdHm CE00 ONSR Gorw 46 oD, HOGE

686 Badt HHE gu0 g0 DY Oom DED BH6H (5:586 & GOOm oo o ey dom 1 B.)
If the maximum elongation of Venus from the sun is 46° , the Sun — Venus distance in astronomical units would be (the
distance between the Sun and the Earth is 1 AU)

a)0.71 b) 0.72 c)0.73 d) 0.93

®Re Hoas (Ho ), 70 km/s/IMpc 6es 61ea B0 Dedos B@e g DGocR gaog dEme
Using the value for Hubble's constant Hy as 70 km/s/Mpc, the age of the universe can be computed approximately as (in
billion years)

a) 12.1 b) 13.6 ¢) 14.0 d) 15.0
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5. 220 CoMD 68D adl 00D om0 D00® MO BNEEH EED BOINOR B0 BB 66 CIed. GO
BOIMEE ®DC0 OB Om OGO EICHE SO0 G&O 66 ABGH GOCEIBM 6OD) G&D MOD) BE HANCE COMDD

BOBEOLIE BHOH

The four spectra shown in the figures are taken in the same wavelength range from four stars which have different type
of spectral classes. According to the maximum relative flux and the line absorptions in the given wavelength range,
identify the spectral classes of the four spectra.

1 M

a) 1- O type, 2- A type, 3- M type, 4- G type
b) 1- Atype, 2- O type, 3- M type, 4- G type
c) 1- G type, 2- O type, 3- A type, 4- M type

3 W d) 1- M type, 2- A type, 3- O type, 4- G type
WWM

4
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6. 20000 Eom HomEmEH0 630 DD HRCEOH O ODE SOIE COCHSGN)
The reason that we see the same side of the moon always is

a) 5 degrees angle between the planes of the moon and earth.
(BREE6® BRED B:5D60 DR GHO Gork 5 & PG D))
b) Moon does not rotate at all . (BZCE YOMG CzNO HeD)
C) Moon’s rotational speed is equal to the moon’s speed of revolution.
(BREE6® YOIMG MERE 66 S0PV MEEG GO BE))
d) Tidal effect of the moon on the earth. (BR)CEOHR SO @ DM CCO HED)

7. 0006 B0 H0mMe D0 5O 66) DOIMDRE GOOERW DOIMORGD. DY Rmi® Mdd DERDDHH EIODM

BOINORE B6RIDD BOINBRGED 68, GAGE) 6B @D DOINBRK GBOGER BOMBRGED BRD GamD BHGa)
The solar spectrum observes in ground based telescope is an absorption spectrum. The spectrum of any black body is
usually an emission spectrum. The reason/s for the solar spectrum becomes an absorption is

a) The gases around the solar atmosphere (GOG D) G OE CEHIRCH BNGK)

b) The Earth’s atmosphere ( 539 &6 6®IEE)

c) The convection current in the solar convection zone (GG 66) BoDHD DRBOG FiHD E0DE X))
d) Both (a) and (b) (& &® b ocm®)

8. aoBncnn § aeidd (Ca) e B06wREEmO0 500G G 393.3 NM GO, IODNEDD @GV GOV MEHED
6ODB FHOTME DEDD OF D0® MO 401.8 NM 66 CIMGD. ORODNHO Gid O GED DHROED GCH)
ROZOD (HomEmdn covm: Ho=70 km/s/Mpc, oao D60en6 66 gadcd e god g o6 CODMDMDRM

EO0ME BOBDD. )

When measured in a laboratory on Earth, ionized Ca is found to have a wavelength of 393.3 nm. When you observe the
spectrum of a galaxy you find this spectral line at 401.8nm. What is the approximate distance of the galaxy? (Useful
information: Hy = 70 km/s/Mpc, use low speed relationship between recessional speed(v) and red shift (z) )

a) 93 Mpc b) 60 Mpc c) 120 Mpc d) 205 Kpc

2/5



10.

11.

12.

13.

14.

15.

16.

RQEBES0H Camd DHEDHOH GIHH DBHOMD -4 O GO, BOED GIHD GECHT THREHN GHO DGO Cakd

DEDOG +6 B0, YREOS GO0 BHOIPD BE) GO KEIED THDODC?
Jupiter has a magnitude of about -4. Roughly, how many times brighter is the Jupiter than the dimmest stars visible to
the naked eye, with magnitude of + 6 ?

a) 100 b) 1000 c) 10000 d) 10°

OODNGD FB DOES MO B RR @Be0 adidn d08n 6ee &8 &man GeRH D06, 6D &8 caGs

DEEDOC GOV HVHDH CONE GOC?,
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 (6B¢e3 GenGD).

OO BOD Gr0ES) 6 BHOTBMH DN EIGD. BHD DEED CLeeMen B 65 V 60058 ;Do) &0 Gem®m

20t HD0D DEEDD FHMRGE. 608 BT HDEOD HOVCEHNO D®KE B G)00H B0 HOPD HODC, ?
The stars are observed through various filters. The following table shows 4 stars and their magnitudes observed through
B and V filters. Of those four stars which one will evolve first?

Star B \Y
E 0.56 0.34
F 0.78 0.58
G 0.29 0.89
H 0.45 0.54
a) E b) F c) G d H

CoOmMD GOeHoDE B O 1M 66 OB Co6meD & an® O 20 MM a8, oOTE6H DEEHE BB
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.

OB BEERIDM THH MNP0 OMCE B HOBEOmen Gien® gomm 0.49 & CaNIIGED PINDHNG BOE. OB

MBOGE SO 66 OMCE Gao O BHe (AMCHo® Bmdem 3476 km).
One night during a full Moon, the Moon subtends an angle of 0.49 degree to an observer. The observer’s distance to
the Moon on that night is (the diameter of the moon is 3476 km)

a)  432,947km  b) 203223km c) 406,446 km d) 384,400 km

BT D) GO HKHm) FOOS HRCHNDH BOWD GO BR0D B0 0 arey Oam 31 &M god BOW CERD BHOM

0 cO oy Som | 6O, ROCHHED DEBCR DOD MER 500 DO BEH
A Sun-orbiting periodic comet is the farthest at 31 A.U. and the closest at 1 A.U. The orbital period of this comet (in
earth years) is

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

2600 ceMDE 5000 K o o0 o0 Grds B0 IMeD Hoe ®O0® GIMIOGEE ? (0D adon

DR 06 BER) Bros HEn ®B® acam, B2 Hune = 2.898 x 10° m K)
At what wavelength does a star with the surface temperature of 5000 K radiate most intensely. (Consider the star as a
blackbody and use the Wien’s law, Wien constant = 2.898 x 10 m K)

a) 0.58um  b)0.75um c¢) 0.49 pm d) 0.63 um

OMCE a0 i PDOED DFEPEE 80 KM 0. gue®m gieme oOMmed BBrdHrE 5 MM 66 ComREmm

DD GO NG BED GIER ACHOD ADTID CHDHM.
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(Gemm@m) c) Depend on country of observation(&0@eme @0 00 @0 S0ar 6D)
d) Data provided is insufficient to answer (B€x)Ct 650D D caie) HEIGMD GaNGD. )
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17.

18.

19.

20.

83906 OaTE 60 kg 008 Gid DHen HEO BIGG HD, HE OYBIT BEGH DO BHOG
The weight of a man on Earth’s surface is 60 kg. If he goes to the moon, his weight at the lunar surface would be
a) 10 kg b) 20 kg c) 60 kg d) 120 kg

B06m06 sasan 1.9891 x 10*° kg ¢, 33060 B0 50EmD G go 1.5 X 10" m ¢ 9B oo B HEEed

HT) GRR) COHE DHOGH (Dee)N0 DFBHD BRDAD)
If the mass of the Sun is 1.9891 x 10 kg, and the distance between the Earth and the Sun is 1.5 x 10™ m, the orbital
velocity of the earth would be (assume a circular orbit)

a) 28 km/s b) 30 km/s c) 32 km/s

d) None of the above answers are correct. (@B BERCL HBOD CZNCD).

&06me® omd 3.9 X 10% J/s o g0 OB e DGO 6O 10°" som . B0GEEOEE OB OB

H O GDD OO 10 J/atom o8 sem» 6B 08050 B0 HTINE BB BOD GDOD IIRE CENENM.
The luminosity of the Sun is 3.9 X 10 J/s and Sun contains roughly 10" atoms. The reactions in the Sun involved in
burning release roughly 10 J/atom. What is the length of time required to consume the entire Sun by burning?

a) 3.9 trillion years. b) 2.6 x10™ years. c) 3.9x10™ seconds d) 0.26x10'seconds

B0 BOBOE PeHIes Oses B0 d = 8500 pc £0» BB grad 66 &8 amece 60eE V=220 km/s,

0, DEBOH OO MEG P= 27d/v 600mm edmad gioc DE6m DR GDDE HODD.

If the Sun is at a distance (d )of 8500 pc from the centre of the Milky Way Galaxy and the Sun’s orbital speed (V) is
220 km/s, using the equation for period P= 2zd/v, calculate the orbital period of the sun about the centre of the Galaxy.
The answer is (in million years)

a) 225 b) 230 c) 400 d) 850

21.

22.

23.

B G&NO®B / PART B

g5e0m CaNR CHEMARDL BB HHRDED BEQOL BOER™.
%@ g8c0m BEOL BPEHR PHRD ARCE DO 6B DEID Fodk BCHN DOBD.
(Please provide your answers to this part using additional sheets.
Write your name and index number on top of each and every additional sheet)

&d® 2006 gom6Y) @6 24 T gund Do mom) Ok 6RCORNE 06 600D OB B50C 5K HEHN DM

BEH GCHRE HODONE CHDND. (§) HRCRIDCD, () BB HBHERIDED, (Gt) DM 6EICHH BB DO,
Based on the International Astronomical Union resolution passed on 24™ August 2006 give the definitions of (a) a
planet, (b) a dwarf planet, and (c) Small Solar-System Bodies.

CCD modon goeis BocaR Bone omosn oome 9x10°m 6. oo CCD med® 45 cm dendacs oo
F gooe /12 &m ousoem B0666 o060 6BOnED0 00 Me0I0 Brne Onm 0D GHE 0K GINDNE DO

CEIAE BDBE)PRDDBO) DS GENCERD.
A CCD (Charge Coupled Device) camera with pixel dimensions 9x10°m is attached to the Cassegrain focus of the
45cm, /12 telescope. Find the angle subtended by a pixel in the sky in units of arcseconds.

g0 506 DD GHHOMGE Eom DD ®O 5mncns 10% &8 &060 T msedm HHRm 0BK cHm® HOR. DHBBOMm
0OPEEE  Bamoam 0.7% GEOE 90 00nmE 0. onod Ot GOGEEHEH 0D BHHDG
L= 3.845x10% J 6®. 60EMo® BoRE M= 1.9891x10%° Kg 68. g@aeoines 6ode & 6man gmo
Ben eBaomes oo E=mc? m@m 50 5o 0mm GopPosd O H0D MEE G DEED DD HHN
DO,

Our sun in the Main Sequence(MS) burns 10% of its total mass in the core. In the nuclear fusion reaction 0.7% of mass
is converted in to energy. The total energy output of the Sun in one second is L= 3.845x10%® J. The mass of the Sun
M= 1.9891x10* Kg.

Using the Einstein’s famous equation for energy and mass, E=mc? find the life time of the Sun in the main sequence in
billions of years.
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24. H-R c0mm gic 88 606 D5 o0idn gundss DEPDHD eidn B 060 GhENmG o) DaGa 8 0060 Gt

25.

CROB®,
Draw the Hertzsprung-Russel (H-R) diagram and 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.

20D B0 (1) &® G0 G 60 B0er0 (d°) HB6EID BRLHD CB.
1

d2

lx

20 BDon® @O HOEE 66 B0 coaw 10 cor MPDD 6aomm DEMRDDE OB DGO HOcH DMEDE (M)
0B OO CHDH @IGD. DADD MG BO6H Hoosee DEERDDE (M) 6B HNG B5ME0G CaG3 DBEDDG(M,) 66
5006 ()oom C00RRGE 06 6c) @IGD.

M, —my = —2.5[log I (10pc) —log 1 (d)]

(@) om0 eBmOM 6cm CEOMB HOHBDS)
My =my —5logd +5
RO CONORDD.
() B8 camn BEmEDHDE (M) 25 B0 HOGMEE BO mom 63 (d) qde rdd &8 Bocdow dmERDK
(M) cescben.

The intensity (1) of a star is inversely proportional to the square of the distance (d?) of the star.
1

Iocd2

The magnitudes which the stars would have if they were at distance of 10 parsec are called the absolute magnitudes
(M). The absolute visual magnitude (M, ), apparent visual magnitude (M, ) and the intensity (| ) are related as
follows.

M, —my = —2.5[log 1 (10pc) —log 1 (d)]

a) Using above two relations show that
My =my, —5logd +5

b) For a star with m, = 3.0, the distance (d) was measured to be 63 pc. Find the absolute magnitude ( M, ) of the star.

*kkkk
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