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This paper consists of 25 questions in two parts (A & B).

OIDG HOO BEH 636 B 600060 BERO! Bk GBCH) gom gid 56 HOCE ®Da) Doam.

Use the attached blank sheets for your calculations and also to answer the questions in Part-B.
BEOD 56 DR GOO Bk BHOME BEHOL BEM BEO MDD DEMEG GONNOHE DEIH GIRIDED HD) GO
0 GEHM
Answer all the questions in this paper and submit all sheets to the supervisor at the end of the
examination.

eI Gmy MDD e ®w/Electronic calculators are allowed.

(com5mem e / Useful information: epeeimos 6dee / Speed of light ¢ = 3 x 108 ms™,
500D aoemAee Hean / Universal gravitational constant G = 6.67 x 10 m* kg™ s,
Solar Mas /goemes doeioo Ma =1.99 x 10%? kg , ®0e 8coc/Hubble constant H =

75kms™! Mpc™!, goencdimen sonao/Mass of electron m. = 9.11 X 1073 kg)

BormE ES0DODMNOEE GXOO DREDEED QoFIH D& G HHHE AR BEHOL BOERD.
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1. Choose the answer contains the types of reflecting telescopes shown in the following in the order.
colds D86 Rowm wecim Boe wwsy vunm ¢ gudd B10E B8RO ¢cdn .
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(&) 1- Prime focus, 2- Newton focus,3- Cassegrain focus, 4- Coude’ focus
(b) 1- Newton focus , 2- Prime focus , 3- Cassegrain focus , 4- Coude’ focus
(c) 1- Newton focus , 2- Prime focus , 3- Coude’ focus , 4- Cassegrain focus
(d) 1- Prime focus, 2- Newton focus, 3- Coude’ focus , 4- Cassegrain focus
(e) 1- Prime focus, 2- Coude’ focus, 3- Newton focus, 4- Cassegrain focus

2. A star (5) which rotates along its axis is shown in the figure. When observing from Earth(E), a

gas is observed to be emitted from the star. A spectral line of that gas’s observed intensity
distribution (1) represented as a function of the wavelength () is best shown in which option. If
the star is not rotating the intensity distribution of the spectral line is shown in dash lines.

YO®m®w DB B»GOW Gwed ¢edsanded . (E) 80 AiFHseas B30 no0dsy Bmyn O Dy
5D (BaDBeDmDBOB ¢ DEeDE e8Dm BY . (1) v m06 gw®w () gm0 yedadw
@EsI® B edsTest OB Dwede? YO ®w®W BNDD dDEGDF wews DB Y¥dw T
O8sT even .
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3. Consider the following three statements given on “Kepler’s Laws” of elliptical motion
9 OEmw BEAC omdRd Bu® o swn wewsy gmn DEsY 9108 gmonw/yma Dsieny?

1.) All planets move in elliptical orbits, with the sun at one focus.
BwuE® gwecdm v Om 08w DR 888 § 9B¥ewzmd @dvnwm H®OsY .
2.) A line that connects a planet to the sun sweeps out equal areas in equal times. §o; o

YYEEOW WO 8D @I WICOEE @i DEOHIE ey ®SE.
3.) The square of the period of any planet is proportional to the cube of the major axis of its
orbit.

YYEEOD gd8n mEed D8nw O mved Ow gwved gdled ®wm»WD eMEEIOD
@0 Bm @D.

Incorrect Statement/s is/are (968 yzmaw/ymn dDiesy) ?

(8 (1) only (b) (2) only (c) (3)only
(d) (2)and (3) only (&) (1) and (2) only

4. Consider the following image of the moon. Observe that the line separating the illuminated side
and the shadowed side is an ellipse arc. Let the length of the semi major axis of this ellipse be ‘a’,
the semi minor axis be 'b' and the angle between the sun and the moon (as seen from earth) is .
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8 &8 Ori¢ owo Gred DBIE mED 9ESwwm e R IR ® MBI W OO gBdwed ¢ .
0 O efe BEeOESY a v b 5@ sanded 80 AEm 80 8G; o D5icw 8m0 emidens Dxies’?

What is the correct expression for the sun-moon-earth angle (8) in terms of 'a’ and 'b'.

't e b @Bt g8wwr-D5Yewr-8a88w emdmriw wewsy BD68 Diemw nOule?

(a) 5= cos™? (E)
(b) 8= cos™? (E)
(c) g = sint E)
@ B=sin(3)
(e) B = cos™t E—H')

a—bhb

5. Three students commented on the topic “Time measurements in a Black hole” (Assume you can
survive in a Black hole to test the variation of time)

Student | Comment

(1) If you were to enter a black hole, you would find your watch ticking along at the same
rate as it always had.

DO DHIBE HBEDE CES OBRO B8Boe 8esy Becomn) B¢ ®E 0@ 39D
aed.

2 Although your watch as seen by you would not change its ticking rate, just as in
special relativity, someone else would see a different ticking rate on your watch than
the usual. You would see the watch of a friend at great distance from the hole to be
ticking at a much faster rate than yours.

Red VecIEd Hwr »om Bymided edmw QO ooty eOBS ¢wmd O6
e0md & evemyn) .

3 If you stayed just outside the black hole for a while, then went back to join your
friend (staying outside of the black hole), you would find that the friend had aged less
than you had during your separation.

R0 »O Vel BOm 55 9mo drusImed ©¢ @D 8O, ©d dwedl ed Snon
00n Bu 50 8900 Dth 3 DwEemd af 90 R0 evemy &D.

Considering the assumption above which of the student/s is/are can be considered as correct
according to his/their comment. 8=¥ 8068 ymonw/gmn Driesi?

() (1) only (b) (2) only (c) (3)only
(d) (2)and (3) only (e) (1) and (2) only

6. Consider the following statements about F-number of a telescope. Which one of the following is
not correct?
gedswm f gome BERE 8w @ 8CmTID.SDB5Y gwmns §mrw emI0sID) .

(a) Decreasing the aperture is meant to be as the incensement of the F-number.

¢ebFved 806w Smne 05 80 f gome 018 @d.
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(b) F-number is calculated from the equation £ . Where £ is the focal length of the eye-piece and D

is the diameter of the eye-piece.

F gome fld s8mcemews? ewwon wim @8 f an csemes 98s ¢6 O ¢nc D
0wy coemes DEmONG.

(c) A 100mm focal length lens with an aperture setting of /8 will have a pupil diameter of 25 mm,

208 ¢ 100mm =00, /8 wimu@n eBnd widm mony 80 maBmr Sdm®wvew 25mm ed.

(d) The greater the focal ratio, the fainter the images created (measuring brightness per unit area of
the image).
508 0 amd amEIme O1800m 8O, w;0¢ Ged 8B w at)ed.

(e) None of the above. gwn BBO= e0ed.

7. Astronomical Telescope is a valuable instrument used in observing the sky. Following are some
of the statements given on its characteristics. Which one of the following is not correct?
D) celFew BEAC svn yme ¢ndsy BOCE ymnas | me onddsIn.

(a) It creates a real image in the vicinity of the eye of the observer.
BEFemwed aw pusimned mwsy cedniewsn ©8s mdm YBIOD gied.

(b) The distance between the objective lens and the eyepiece is equal to f; + fz . Where fis the
focal length of the objective and fzis the focal length of the eyepiece.

cobved ademnm w cvemn §n0 O fotfe 00 @8 fi vy edemyent 8¢ O gnd feo wry
cuemen 58 ¢ ed.

(c) The magnifying power of an astronomical telescope may be defined as the ratio of the angle
subtended at the eye by the image to the angle subtended at the eye by the object.
colewm SEy AC®H, §SBOWW ot GNHDW OB EWIBWD DEND & ot FIBBIW
DO emIen @m0 GguRNHB ©D.

(d) Magnifying power can also be given as % . Baes dea fffe asfemr sy cred.
e

(e) Objective lens has larger focal length than the eyepiece.@demoenf 508 ¢6 csemes 508 ¢00
D& 8 @d.

8. A 5" magnitude star is how many times brighter than an 8" magnitude star?
23 BanEmw 5 & § »G O 88 BanEmrs 8 & § mG DO Dih B Qevw 8B e?

@ 3 (b) 15.85 c) 1600  (d) 15.05 ©) 12.85
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9. Which of the following is true for retrograde motion? 5588 8E»w BEAe B2 ymaw
Ds¥eny?
Retrograde motion is; 588 0E»w wx;

(a) Caused by epicycles. (e®@® DE»wO &8 Oy ovln ©D.)

(b) Undergone only by superior planets. (Superior planets s® e @8z @ 8¢ ©d.)

(c) Undergone only by inferior planets. (Inferior planets @ 8=¥ s@ezs 8¢ ©2.)

(d) An effect due to the projection of planet orbits onto the sky. ( gw»ew @5 g eEIed msed
856 On 8¢ D5IHAB)

(e) An effect due to the mass of the planet. (9» ecim D msiRw Beo Beed.)

10. If you were watching a star collapsing to form a black hole, the light would disappear because it:
R0 0O B WYIWE OO 8OT) ¢JO oWt OF areEIimw 5B B Wy evemsIesy,
(@) Is strongly redshifted (grecimw adm ofn Sddemrwmd CBe®A.)
(b) Is strongly blue shifted (evecims ¢8» Be Bdhomnremd cde@A)
(c) Its color suddenly becomes black (8 D& enw & ©19100 edm e Be®A.)
(d) Its explosion due to lack of Hydrogen & Helium (»88#s @y 8Cxc® Swmed Bewo wegdsy
885.0)
(e) None of the above (ev» B&EOH esned.)

11. A supernova shines with luminosity 10" times that of the Sun. If such a supernova appears in our
sky bright as the Sun, how far away from us might be located?
8 @)D qued gbwwr e®x7 1010 2dmnmdweRsy BBew. 9018 wyobernoid gsed
08wwr mO® 8B RET eved OB 5H® dw ¢ud emHO® ¢ BsT 8BOB?

(@) 0485Ly (b) 1.58Ly  (c) 105Ly (d) 0.158 Ly (€) 4.85Ly

12. A nova was observed with a maximum apparent magnitude of -1.1 in year 2000 by a

earth based optical interferometer. The wave length shift of its Hydrogen Ha line was
37A. When it was again observed in year 2008 with the same telescope system, there was
a gas shell around that star with a diameter of 16 arc seconds. What is the absolute
magnitude of this star?
2000 D&wed? @al88ed @B cde Beddum@imedsy (optical interferometer) ®8x¥
BBFsenw »0m i@ Nova m0m00m cu8® cams 88n Swemw -1.1 w 08edEed
08885t Hy, 8 8e88n 30w aow®ws 37 A 8e. 2008 d8ved 8 8@ codFe
8dDBeeI® OO 0D BiEF@eww ®E OO »I0med B8 wdw D dmEs 16 » Dog
wenCH BiFeens 8s. 2000 d8nedd m0med Bieda &dn darEcmrw emu®n
@d¢?

@@ -7.35 (b) -5.60 (c) 1.45 (d) 3.50 €)  2.90
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13.

14.

15.

A Primordial Hydrogen gas cloud on a cosmic microwave background radiation(CMBR),
having a actual diameter of 1 x 105 light years was observed with a observable angular
diameter of 6.00X 10-6 rad With respect to the above data, what is the correct statement
about the space curvature of universe and the deceleration parameter? (Consider that the
density parameter of dark energy is a constant )

sa88ed 8O gecim 08a 3Bwm 15 ¢85 B8 0wwnsImO 0wy wms SE®ONwW
wecim 08a 1 X 10°g yge 6.0 30 885eme(CMBR) @5 § 5@ ©88sY Dog
DO ©BsY 2880l B cams BediRmy@imwn ©m wdwsy § Bi 0 ®m

omd &m BdmOww 6.00 X 107 rad Se. ©® efn DED @0Ed B@ded admBn Dmmd
0 Ox¥emIw De® 8688w BEICD wms D5Iesy vwn RO® ymnwe? (8¢d eBed -
Dark Energy een=fd ©6088w Bonws 90 eEmsIs.)

space curvature deceleration parameter
2D2&e D290 (U) e Se® 8688w (q)
(@ |0 q="
(b) [+ q>Y%
() [+ q<?
d |- q<%
e) |- q="

If the values of critical density of universe(1.0 X 10°°Kgm™ ) and the density parameter of Dark
energy(0.74) are constants which are independent from time, Then what is the value of the
deceleration parameter to stop the expansion of universe in a some certain time (Consider the
values of Hubble = 71Kms™ Mpc™constant and the gravitational constant = 6.67 X 10™*kg*Nm?
as given here)

BeDed 408 westdw 1.0 X 10%° kg m™ vy ¢eo; emtBed wemsd 86dBed (Q p)ens
0.74, mocw 985 dhwdn 05 Bunwemn®, dund ¢dlwme ddded yewidends
NOFD® wews Os¥emnns Be® ©808BRwd (() Be ¥n 8d® gnw BHwe?

»aE Bemae: 71 kms‘lMpc'l ¥ QO DmERm e Bemae 6.67 X 1011 ngNm'2 eE® OB

98w 8ol ¢8O ¥ @B el @iz enFDw P, = Hjjﬂ;
(@ 0.10 (b) 0.15 (c) 0.25 (d) 0.26 () 0.50

Theoretical and observational evidences proved that the universe was prag > Pmat
between the 2500 years and the big bang happened .The values of matter density and the
radiation density were transited each other (prag < pmat). Which statement is not
acceptable with the above process of the universe , which was happened 2500 after the
big bang.

®no 886100x7a501¢ 2500 0 382 086 Prad > Pmat § @50 OO m0CEOBBY 563 Prad < Pmat
20 BOEFvenFO® 1 5 FO® Oerms BO® OB wrNd & g». Ovr B85 e®s

a8 01g 2500 8 s@» 8¢f 0@® SBCew DO (Prad) ¥ BWBIR B8O (Pmat) GOWBST O
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16.

® 8@ (transition of values) 8efms BB® wewo sHm ymor 35T EENOIEEBD YBIR®
ondosIm.

(a) Universe got transparency for the photons in Recombination Era
Recombination Era $2 exndedds wewr 800w sidcass 5O.

(b) While the movement via the universe, Wavelengths of photons were more influenced
with cosmic expansion than the matter.
83680 go@ O DEDEWEE, mTo® G1wI®w On BOTw Yeadenw OB B®E PEB@O
D& @dedIH OE BC® #1wI®w On HBADE DEL® 9VE ©D.

(¢) Maximum photons amount which generated by Quantum physical processes of
primordial universe was obtained at Spectral decoupling era.
Spectral decoupling Era $2 8@0ed WHosio® ewedm Hwo @857 Buch csd®
©0dedT®) o130 E .

(d) Ratio of Neutrons and Protons were obtained in Weak Decoupling Erao

5
JE

Week decoupling Era 82 8doed ET%; 30D gpyne 5838.

(e) None of the above (ev» B&EO= ez0ed)

When a spectrum of a B2 star was analyzed, the H, line of its spectrum was absent. A
spectrum of a B5 star with a same Luminosity shows a H alpha line of its spectrum.
What is the most relevant statement to explain this phenomenon?

20O E D8 €008 SdeCvemede By 50mdm D8emdBed Hy 08500 ¢cbnens
©0000 ©® 88Bw @B Bs ©1000m H, 08200 cSaenw 8005 0fnd 0%i8s®
510188 mosTesy vwm Oden ¢ndsy HOEC?

(a) Energy of electrons in energy levels of Hydrogen atoms in B2 star is lower than
those values of B5 star
B2 505000 H ©6@1€d D00 8085 @3B0000® D@ geewedm O eBw Bs 8
O® 20 wd D& 8§ 9 BsT.

(b) There are no electrons in 2nd energy level of B2 star because of those electrons are
shifted to stable states that have higher energy.
B2 ©0m000 0¢0» @B0000® gecegdn 05nsDAD ¢md O® geRBeIIB
VE @WAB ¢S B ¢dedn (ground states) ¢z30s SedSosmyas 8 .

(c) The electron density of B5 star is lower than the electron density of B2 star
Bs 50000 gecedin senddw By m0med gecaeddn wendwed Dt a8
N SB.

(d) Temperature of B2 star is higher than temperature of B5 star.
Bs 5020090 ¢&eiDned D8 B) 302100 ¢densiDe ouE @d.

() None of the above (pu» B8O exned)
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17. A5 Mg star causes a gravitational red - shift (Einstin shift) such that a 500 nm photon is

detected with a wavelength of 600 nm. What is the radius of the Star in solar units?
8we dsIR 5 o § m0m0n QOO Odn Sdismrws ¢x308. 80 500 nm
endedinyez’ 600NM mCe @1wI®wx wBnd ABeers ®OB. OO mMTmed &dw
lws I D85 ems®ene ?

@ 8.8R, (b) 58R, © 6.8R; d 21.6Rg € 15R,

18. Comet Hale Bopp had a perihelion distance of 0.9141 AU and eccentricity 0.9951. What
is the aphelion distance of the comet.
eE 00 Q® oned ulwv wdumw 0.9141 AU v SemsId8ommidw 0.9951 0d 5®.
©¥e Yomed evw ROF?

(@) 407 AU (b) 156 AU (c) 372 AU (d) 78 AU (e) 24AU

19. Cepheids vary in luminosity by up to a factor of 150. If this variation is only due to
change in radii, the ratio of radii during maxima and minima is.
0EB0E 0O OF gl 0w B 8O ESmmdw 150 genwBsy edmed
DOOB. @D® 1 ¢88® @dwsy @ GBIIBG EWIBE Toe?

(@ 15 (b) 20 (c) 150 (d) 225 (e) 12

20. In observations taken on the Summer Solstice and Winter Solstice the position of Polaris
is seen to be shifted by 0.007 arc sec. What is the distance to the Pole Star?
8@z BOanBws 01 BRS BOarFBed & QAd®D m5m0d BB e enw mo5 81 O
0.007 = 8890® cdmwn 0osin® mcB. YO m0m00 &8 ¢0 emes®ent?

(@ 293 pc (b) 562pc (c) 1000 pc (d) 4.2pc (&) 25pc
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B ez00es | Part B
28e8m e ©wenBBsT sun yudn DEO BEQG suwesIm.
6:® gRedm BERS 8nwm® guEsT ADed HO W BI® Goww BEWNST WOBIB.
(Please provide your answers to this part using additional sheets.
Write your name and index number on top of each and every additional sheet)

21. This question consists of 3 tables and full sky charts in Alt-Azimuth coordinates, showing the
sky of June 2013. On the chart different objects are marked in different numbering systems:
constellations are noted in capital letters; stars are noted in Arabic numeral and deep sky
objects are noted in small caps. The star chart contain 5 deep sky objects, 10 constellations
and 10 stars, to be marked on tables I, 11 and I11. Your task is to correctly address the objects
in the tables.

e®® ydenw D0 G0, D020 5w OR0 awe GEe D OC B 8wdn Dy RBBLT Y
e®® @& (2013 ¥B) 0B gve ¢Weds no BBLEORS gan o (Alt-Azimuth dedthm
0w WWe). B0 BBwe® 8O Dun SBL gommIwsy OBsY ¢ddr g1, D0 o8 @B
D 8OCE amBxy ¢ B @m0 D00 @D QRBWBLT ¢ . LEOBIO O gwed
gom0® s oG8 8O amdxy ¢ gm. »0 BB we® ¢¥r g8 mdmo & (10), madzmo
(10) es0 @01 @weed gamm Dedn (5) OC O @cE D@ed m»HOD 928cws’ ey WOBID.

Table | - List of deep sky objects (e@c: avect gomon desn)

(a,b,c,d,e)
( ) AndromedaGalaxy ( ) EtaCarinaeNebula ( ) Perseus Double Cluster
( ) Butterfly Cluster ( ) GreatRift ( ) Pleiades
() Centaurus A ( ) HelixNebula ( ) Praesepe Cluster
( ) Cone Nebula ( ) Hercules Globular Cluster ( ) RingNebula
( ) CrabNebula ( ) Lagoon Nebula — M8 ( ) Horse Head Nebula
( ) DumbeliNebula ( ) OmegaCentauri Cluster ( ) SmallMagellanicCloud
( ) EagleNebula — M16 () Orion Nebula ( ) Ptolemy Cluster —-M7
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Table Il - List of constellations (62 6o&)

(A,B,C,D,E,F,G,H,J, K)

( ) Andromeda () Antlia ( ) Apus ( ) Aquarius
( ) Aquila () Ara ( ) Aries ( ) Auriga
( ) Bootes () Caelum ( ) Camelopardus ( ) Cancer

( ) CanesVenatici

() Canis Major

( ) Canis Minor

( ) Capricornus

() Carina () Cassiopeia ( ) Centaurus ( ) Cepheus

() Cetus ( ) Chamaeleon ( ) Circinus ( ) Columba

( ) Coma Berenices ( ) Corona Australis ( ) Corona Borealis ( ) Corvus

( ) Crater () Crux ( ) Cygnus ( ) Delphinus
( ) Dorado ( ) Draco ( ) Equuleus ( ) Eridano

() Fornax () Gemini () Grus ( ) Hercules

( ) Horologium ( ) Hydra ( ) Hydrus () Indus

() Lacerta () Leo ( ) Leo Minor () Lepus

( ) Libra () Lupus () Lynx () Lyra

( ) Mensa ( YMicroscopium ( ) Monoceros ( ) Musca

( ) Norma ( ) Octans ( ) Ophiuchus ( ) Orion

() Pavo ( ) Pegasus ( ) Perseus ( ) Phoenix

( ) Pictor () Pisces ( ) PiscisAustrinus ( ) Puppis

( )Pyxis ( ) Reticulum ( )Sagitta ( )Sagitarius

( )Scorpius ( ) Sculptor ( ) Scutum ( ) Serpens

() Sextans () Taurus ( ) Telescopium () Triangulum
() TriangulumAustralis () Tucana ( ) Ursa Major () Ursa Minor
() Vela () Virgo ( ) Volans ( ) Vulpecula
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http://www.anos-luz.pro.br/consthtml/hyd.html#3
http://www.anos-luz.pro.br/consthtml/hyd.html#5

Table I11 - List of stars (2629 ® esE)

(1,2,3,4,5,6,7,8,9,10, 11)

() Achernar () Atria () Fomalhaut () Pollux

() Acrux () Avior () Gacrux () Procion
() Adhara () Polaris (') GammaVelorum () Regulus
() AlNa'ir () Bellatrix () Hadar () Rigel

() Aldebaran () Betelgeuse () Hamal () RigilKentaurus
() Alhena (1) Canopus ( )KausAustralis () Sargas
()Alioth () Capella () Menkaliman () Shaula
() Alkaid () Castor () Miaplacidus () Sirius

() Alnilan () Delta Velorum ()Mirfak () Spica

() Alphard () Deneb () Mirzam () Vega

() Altair () DenebKaitos () Nunki ( )Wezen

() Antares ( )Dubhe () Peacock () Saiph

() Arcturus () EINath
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Chart | — This month’s Night Sky (e®® ® G gwes ¢zeds sOvm)
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22. This problem models the launching of a detector from the surface of the earth to Mars. We

b)

assume that the earth and Mars are moving around the sun in circles resting on the same
plane. The radius of the orbit of Mars is Ry, which is 1.5 times larger than that of the earth.
An economical and simple way to lounge the detector consists of 2 steps. First, a rocket is
used to accelerate the detector on the earth’s surface such that it acquires enough kinetic
energy to overcome the gravitational force of the earth and becomes a satellite moving
around the earth. Second, at a suitable time, an engine that connects to the detector ignites for
a short instant and accelerates the detector along its direction of motion. After a short
(negligible) time, the speed of the detector increases to a suitable value such that the detector
moves along an elliptical orbit that connects the earth and Mars, with the two planets located
at the end points of the ellipse (see Diagram A)

e®® ©00edE manded B8O W ¢WDI FNVVOMR WIDWE KOO gcbnmw emeduzande v )
2N e OO BHEWD OB DO, awwd ¥ By and ¢0 1.5 9de wEemsin .00eces wmes .
Ou Ofery BP0 ECImOYD Gdews’ sanded QoD vl CWEB® Bn VNGO wWde
Bemddewsy §cdr sand mwved ©O5T WO B DO OO v BEOBecdMD wewy
@® Bes wme Band .@dEd @C1md GEOC O8sY wimed ®dsT 8w VEed® FOdmwn ced
) 8w W0 ged BWBB B88RDD 888 § 9E8wimd mBewmO 8eudmss A G186 ACRHID.

In Step I, what is the minimum speed needed for the detector to become an artificial satellite
that moves along the earth’s orbit?

3O® Bwded wand wulvwe Qe g38wo DD wm B® O DO 8OO womwd
C 8w @yn ¢d® YEDHW ELIWEIB).

After the detector becomes a satellite moving around the earth, on 1 March 00.00am of a
certain year, the angular distance between the detector and Mars is measured to be 60°
(diagram B). What is the date that the engine of the detector should be fired so that the
detector can fall on the surface of Mars (Correct today)? Given: radius of the earth: 6.4x10°
m, acceleration due to gravity = 9.8m/s?

@B @R o 0O »We 0B § 8ty @8n 1 8 .. 00.00 O wimde v @wwvs; gmd
omd@nw g8newid weded 600 e ewiwr @I B&. WItrw 8wNSO WB® wewr @i
I8y ¢ 0w wn e ®Ocae?

,~'// R ~. ———
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Diagram A Diagram B e 14/16



23.

24,

25.

Answer to bath parts (ez00e e¢0® BERG; wswsIn))

(i) Stars produce their energy by fusing hydrogen into helium. If the mass deficit of helium
after the nuclear reaction is 0.7% of the mass of the constituent hydrogen atoms, and if 10%
of the hydrogen in the Sun undergoes fusion reactions, calculate the total available nuclear
energy of the Sun in Joules.

»BYB BEw® OO 808mmw BB 85T mdm HE aBBw Beced. e@® I
388 w0ede »B8HHsY dmstRewsy 0.7% = afBe 900 eudeE. gbvw BE Y& VwBYLEY
y@rmens’ 10% = 5»580m yS8Bwr wewr eweed. o BE Bedm O 08 »H5Edm
eBwe 4 OEBY venmw WOBIB.

(if) How long the Sun could emit energy produced by nuclear fusion if the Sun has had
constant luminosity (Lsun) of 4 x 102 W

Hiran can observe he grate spiral galaxy Andromeda with an apparent magnitude of 3.4 and
there are 1010 stars in it. The distance to the galaxy is 2.4 million light years.

BoosIO g53@8p8EH ®ed BB wW cams el BwuEIDw 3.4 By BT aenw BB v2RY
850, &8 mdmoe 1010 &8 20 ¢ om0 C1aB. 815308)p®h @edeBB WO #B O GreEIm
D85 BRwm 2.4 0D.

(i) What is the average absolute magnitude of each star (Mo)?
815308088 ®ed BB w O M0 BWLYS Boednie Edn BrEmw
e®B®BEC?

(i) If Andromeda is spread over an area of 3o X 1oin the sky, calculate its radius if it?
Find out the angle of tilt of the galaxy to our line of sight.
& 5308080 ®edcoBBw o gweed 30 X 10 00 13(AT OB, &8 gdw wenm
DO .@80d ams BHEWO §153eipdt OeadcBRBed gpryBe BO=C?

(iii)The Andromeda galaxy is moving towards the Milky-way at 250 km/s. Calculate
the blue shift. (Is this in violation of Hubble's law? Explain.)
@5¥eipdth ®edpBBwe FES 8w 000 250KM/s yedvewst Ceedn®, 8
BE BEGsm6 0 HOTID.(0@8 ¥AE Bunas ¢EEumwe B3O ?
510188 ®»OI®.)

A photograph of Jupiter was taken by the largest telescope in Sri Lanka, which situated at the Arther
C. Clarke institute, Katubadda. (A cassegrain reflector with aperture diameter 45 cm, f/12) using
SBIG ST. monochrome CCD camera on 19" January 2013 at 0007 (LCT). The overall size of the
CCD photograph was (765 x 510 pixels) and great red spot of Jupiter was detected by 30x12 pixels
region on the photograph. Great red spot of Jupiter was located at 30° west from Jupiter’s central
meridian and 20° south from equator of Jupiter’s disk at that time. Pixel scale of the CCD camera is
(1pixel = 9um) average diameter is 1.43 x 10° and Jupiter (on that day) was 6.60 x 10®km
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(i)
(iii)

Find the area of Jupiter’s great red spot using above data of CCD photograph in unit of
millionth of Jovian hemisphere (mJh)

What is the importance of the quantum efficiency of a CCD chip for a photograph of a deep
sky object taken by this camera (briefly explain)

A.) Why does the temperature off CCD chip must be kept in low value when we obtaining
a photograph.

B.) The cooling mechanism of the CCD camera was malfunctioning by its own technical
failure, how it effects for the quality of the image (briefly explain)

2013 008 @ 19 0 85 § Eomed 0d@w 00Eedsy (LCT) § @omied D8mneimed
8085 BauEn® ¢ebdnns O 45cm, /12 § mwedsy d¥ved ¢edawsd ©wdmdm 3¢
SBIG ST-7 88ved dm0Ees CCD @602 ewiciens otz 3¢ Jueda’d gvwed (765
x 510 pixels) #owociswm @wo 61 e 30 X 12 pixels g@imeBst adomw Sa.

B0 COBIBN ¢DEIed Juided guwed On cuw o8 mSed s §sIDIwe®
286 055000 80 30° & 30860 w mSed we@med 80 20° = B0 DBIHO B8Ho
BIB.

CCD »®%ed 8 g@ima (1pixel = 9um) &z and guedes guwed Sdmevnws 1.43
X 10°km £ @56 685 ©a88ed B8O JuwsB Huwd ¢d 6.60 X 10° kmeo.

PuEBB gHwed On CBE I DREWsY eI S W8 cEDmEBHG HOSsY
08 DEedCcw PudsBed gbendcews BEumewsy sog (MIN) DB ems®me? (s
g B ¥ @I wdm WOBIBY)

CCD Suwm HosT0® m8wme®@md, dOGsT 0@ dm®@ Dwn $1widies 0 Bed® Dicony
O5¥esy emeieB em3ewsy 81 E8 ®OsI.

A.) CCD Buwsw widnewst $wisis oRed® dw 9o 8vE cdwsd D3 sD5Dion
@let 8 18 ewmdewsy snesis.

B.) $wGiswes oxizn gndns CCD m»®0ed 88em sdBe Hw 8d8n §dewi,
OB BrwnTied QenTOm WD 8cdm DR ® emewsy BYesIm.
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