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RelTHHTN LG A oBpId UGsH B R 25 eleimdsemen Comemi(Beiendl
This paper consists of 25 questions in two parts (A & B).

2 _10g SHMILLBEHEGHID UGHFH B E60 smewi Bl allaiTdsendd alenl uleildbsa|b
A enensbHLILL (BeiTen  CeuBBISHSHTETHMET LUWLTUGSHHRLD
Use the attached blank sheets for your calculations and also to answer the questions in Part-B.

SIMHEH N eNTHBEHBGSGLOTeN ellenLsemem EeuelenmdHTaMBsBW 61(1pd) DIMMHH HT6ITHEMENULILD
GumumyensuwimemflL b @LUILIEHL HHA|LD
Answer all the questions in this paper and submit all sheets to the supervisor at the end of the
examination.

Bevsdreiuisd semilimeiset LwsLBGSSIULeomD/ Electronic calculators are allowed.

&&6160 / Useful information:
gefufsir Geusmld / Speed of light c =3 x108m s™,
a0 yalufiiy wmiled / Universal gravitational constant G =6.67 x 10! m3 kg™ s, @ fluieeir
FHenfley /Solar Mass Mg =2 % 103° kg , amiisit womfed/Hubble constant # = 75 km s~* Mpc ™!
AevsHgaiet HeleyMass of electron m, =9.11 x 10731 kg
Stefan-boltzmann constant = 5.67x10- W m-2K-*/
Wien’s displacement constant = 2.898 X 10° m K
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LGS A | PART A

LGS A 8§ 6L 2 6TeT 20 CH6TallH @& G LG everflas SyLLL (b eTer
LG5 merflement LW eTU®M SSH6YLD. QUIMTIHS S0 meor 6l 6m L8 & Klw
UL L gBlemerr BlLHUBSS6YLD.

Use the provided answer sheet to answer to the 20 questions in Part-A. While marking
your answers, darken the circle which is the correct/best answer

1. Eueten Qewei(wermwnergd QILCLrdSefler LaNFeaHMaTe|EG 56
QFW6T(LPmMUINGLD. QmIGSTaT CLUMILDTESIRISED &SmO LeNuTe &mmerney
wirgl?The figure shows the values of an experiment which is similar to the experiment

of Eratosthenes’s circumference of the earth. According to the given values what is the
circumference of earth

(A) 6207 km
(B) 3900 km
(C) 650 km
(D) 6500 km
(E) 46,250 km

2. December 21@60 [HEUTLIGEL 12L060N&EG &FIWICHILD WITGI?
What is the Sidereal Time at noon, December 21?

(A)  18:00 (B) 12:00 (C) 12:04 (D) 11:56 (E)13.00

3. LhlevesNleL (UL SISHELMRAIG 45UMENG) QUFILILIN(HSE STETT(LIGUITS

BLESSHTLD NesTEUHEUTEUMMI6T 6152
Which is the constellation that would not be able to observe by a person who lives in
Milan (Northern latitude 45°)?

(A) lﬂ@&gmLm-(Mm(m Gﬂ@é@&&—Smmb
(€) CsCrmLilg. - Auriga (D) Q&6iT&IeIeme - CruxLNesTeU(HLD 6TEURI(H

4. SeMFamIGemesd Qamen(hy eNeuUmhelearmsamls [hemevemi
SIOIWI(LPIGUITS|?
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Which of the following two coordinates cannot be used to locate a celestial object in
the sky?

(A) alevanGame(LpLD, aIeGIGLG (P&H&GHTeTUPLD - Declination and
Right ascension

(B) ®&szwpwd, HensGrenswb - Altitude and Azimuth

(C) eMevamGamemnI(OLD LO6wN&EGEHmea(LPLD - Declination and Hour angle

(D) elewsmGamem(pLd, &S TP - Declination and altitude

(E) eMevsmGamen(pd, Gremsulb - Declination and Azimuth

MNeoTeu@bLd UL RIGET GSHOIGIIIL 0 2 (HHHMETU|LD,  SeUMMI&HE(HCEHUIT6s
6N 60OTGILIT (IHL_SH6m AT LD &ML (B &l6Tme6ur. SI6UM 6N 56 SHM6voT(H &(peren
AEITESEFHG L Wenss.

The following shows a diagram of the constellation Pegasus and its nearby celestial

objects. Answer the questions with regard to the diagram.

()
. A
o A
[ ]
[e>) .2
\

5. A" 6TE@ILD 6T(PSBHMEL GMIULIL LB elegurummen wimg|?What is the celestial
object labeled by the letter A?
(A) ofe0.-QUITL6rY BLEFSHFLD -Alpheratz
(B) i GrmGLoLm umeued - Andromeda Galaxy
(C) LDigm& BLEFSHFLD - Mirach
(D) sieLLOME BHLEFSHHJLD — Almach
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6.

(E) @Awesr-Sun

WBerr 2 HHASTSHUNCLCIW NFETEFLTET BHLFSEHTOMET “Formalhuat” E\6m6ut
OAOTRISTEIT,  UMTeDEUWITEN] €(HeUT &6  UMjeneuullens 61&HHen&ulled
QEIHHIHL Geetor(hLd?

In which direction should an observer gaze his eye towards Formalhuat (Brightest star in Pisces)
(A 1 B 2 € 3 M) 4 (BS

When a spectrum of a B2 star was analyzed, the H, line of its spectrum was absent. A
spectrum of a BS5 star with a same Luminosity shows a H alpha line of its spectrum.
What is the most relevant statement to explain this phenomenon?

() Energy of electrons in energy levels of Hydrogen atoms in B2 star is lower than
those values of B5 star
BLEFSHSID B2 @60 2 6o RHTF6T SaneNleL F&F DL L RGafled 2 een
FSHUIMTETH BHLEFSSILD B5 2 6Tem aTelenild UMT&HS GmDhEHGI.

(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.
BLESSTD B2 Q6T 21D FHSIOLLH6L 6(h QLSHHTID @6L6M6V, HTTEIILD 6l
Qev g lreisen Hs FHHMI QTR eTen 2 MG F&55 L LMSEHHES @L LD
oml 2666wt

(c) The electron density of B5 star is lower than the electron density of B2 star
BLEGAND B 5 Qett Qedevdeir QFMHey Spegl B2 QaTHid GmMey.

(d) Temperature of B2 star is higher than temperature of B5 star.
B2 @erg Qeulilblenev B 5 QETHID (&EDMEUTEIE).

(e) None of the above
GLogylean eTemeUU|LD SH6D6V.

A 5Mo sun star causes gravitational red-shift (Einstein 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?
500nm GUITL_L_63T Q6078 600nm SlemeubendHil 651 &6iui(hilllg &SLILHLOTMI €2(1h 5M Gl
BLESSTOMeG N oIl UIQUUITH gravitational red-shift (Einstein  shift) €263T6MM
2_(IHheUTSHGLOMUINGIT HbHBHLFHHEHS6IT 601 &Ll 316061160 (solar units) UITE)] ?

(a) 8.8Ro (b) 5.8 Ro (c) 6.8 Ro (d) 21.6 Ro (e) 15 Ro

Comet Hale Bopp had a perihelion distance of 0.9141 AU and eccentricity 0.9951.
What is the aphelion distance of the comet.

Comet Hale Bopp &60T8)] 0.9141 AU €MUNMM)| SI6TTEHLOS ST SHMG LD, 0.9951

LQUWITE LD Q&mesuniq (hHhSH . eumeLGleeTaTluTN6or C&FUIMLDSHATLD WITS) ?

(@) 407au (b) 156au (c) 372au (d) 78au (e) 24au
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10. Cepheids vary in luminosity by up to a factor of 150. If this variation is only due to

11.

12.

change in radii, the ratio of radii during maxima and minima is.

Cepheids @661 626MTHIMETT FJMSHHMET 150 QY681 SHMTERNUITDL LMTMILGEDS. Q&I 60
LMMHMS Hlevrmed L (HGL CHTHMIONSSLILIERLOTUTET, 2_wife], QL6 o emy&ane oS
WImg) ?

@) 15 (b) 20 (©) 150 (d) 225 (e) 12

Gilwesllest  2.etem  FHMemenad,  eMUMPeNlepeer  FHMEMETEID  €REHTMIT
BD®EGDFUT(PSI, SeuHMI A R a1 HHTSH A LTINS 6] eN6vur 6m::1b, eNWIMLO6HT
BUMEL 15 MOLMIEG NP &6U HH6L LWNSGLD. JAUFUTPSI, Fflwenerd smm i 6ot
&LPELLIMENS?

When it is about the same distance from the Sun as is Jupiter, a spacecraft on a mission
to the outer planets has the speed that is 1.5 times the speed of Jupiter in its orbit. Which
of the following describes the orbit of the spacecraft about the Sun?

(A) Spiral (B) Circle (C) Ellipse (D) Parabola (E) Hyperbola

o @ (A) ulev auemad 1 &F1hs GFLN Bemsowsomm Bl FsHHyHHe (Cepheid variable
star) gefl euemeriey smemILILGAMBE. Eflwedlen Hefiumoer M = 5.0 eefler 2
(A)  uWlsueitenm el euemene)  cpeuld  efleufldSULBL  QFIL  BlemsoulsoBm
BLFSHHTHHBG6TeN  COpTenevey wrk? = @ (B) uled OFil  Bemsowsonms
BLFSHHTHH6N e6MTHMei LOBBID STV Sien6)y SewL_uilavisiten GHTLTLen6n allend @
QUMTLUILIL LD STeuorlILI(H a5l eTmal.
Figure (A) depicts a light curve of a Type 1 Cepheid variable star. If the Sun has
Absolute magnitude of M = 5.0, find distance to the Cepheid variable star described by
the light curve in figure (A). Figure (B) depicts the graph of Luminosity-Period
relationship in Cepheid variable stars.
35 E 1081 E};;F))iggiassical}

5 z

5 =0 Type || (W Viginis)

3 o Cephelds
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8 RA Lyrae

Q
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3 . 10 05 1 35 10 30 50 100
(A) Period (B) Period (Days)

(A) 2 pc (B) 20 pc (C) 200 pc (D) 2000
pc

(E) semiiiniL Gumnagiomenr sHyeyssit @svemev (Given data is not sufficient to solve)
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13. elwmpslenr gymefl spmruTemsg HomsGeausd 13.1 km/s, fHenlley 1.97x10% kg wbBmid <iHe

14.

15.

sppIuTensulen  SeorliGuysas  7.9x108 km sy, aafle  SiHe  aumenabHHmen S|
SvGHeMev HMHd (Joule-seconds).

The mean orbital velocity of Jupiter is 13.1 km/s, its mass is 1.9 x 10?7 kg, and its orbit has a
semi-major axis of 7.9 x 108 km. What is its angular momentum, in Sl units (Joule-seconds)?

a. 9.0x10%
b. 2.6x10%
c. 1.6x10°°
d. 2.0x10%
e. 2.5x10%°

@F GsmeT eursiiL s Gl mWLLGHUIL SienwbHieTen GUITmST LBBILD EUTHIT
S WHFnigwl OSHEUlug sHewlley uwimg)?

What object is left at the middle of a planetary nebula, and what is the largest mass at
which this object can exist?

w. Gevewt @Guiben, 1.4 @Gfluwidhalenlleyssit
9. Geuewt Guibenn, 3.0 @Gflwibhaenlleysmsit
o . BHuysAyen elewSenr (Neutron Star), 1.4 @ fluighalenieyssit
ar. BuyshAgen elewrSesr (Neutron Star), 3.0 @ fluighadenieyssit
b. ETUIBBISCSTGS, 3.0 @fiwdgenileyssi

elewiGleuardl  LITEOLOEIL 0SHHle  Hlewie DHT Diemibsmalmer  &BBlulsien &
QIVWIMIBEHSE WL BL  UFalulmEGD  6lbSMHSHL.  Ssual(h  eIOWLIMISEHEHE
BHAISILD  Geuell  sueSHBEG OCeousfuiSVID BBID 2 6T  IMWSIBE
o 6MGen]LD Henfley LFelufsvensy. ellemOal LITebLOGT c0HS6 FLOMHE aUen6TEY
eTelaUmm CHMMMLN6Tl&EGLID?

Imagine that a galaxy had a very unusual mass distribution - all the mass was in two
rings, centred on the nucleus but at two different radii. There was no mass inside the
inner ring, between the two rings, or outside the outer ring. What would you expect the
rotation curve to look like for this strange galaxy?
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16.

17.

18.

19.

(A) A ®)
3 8
2 2
Distance r Distance’s
© 4 )
§ §
Distance r Distance r
E)
3
2

Distance r

ApiBasrei auevwHHL sTewLBL “Kirkwood Gaps” sisnid L&GHFH o _mieuTsd STl
SIDIORIFH UWITGEI?
Which c causes the “Kirkwood Gaps” found in the asteroid belt?

OF6ieurul
NWITLD60T

Feofl

w@revra
GflusaTBo)

Poo0 o

yidlenwr Gumeiim 2 wLFHIG SHewlewauuwid 1/3 0LEIEG pIHmHUID Csmen. @ Gsmefls
alpuB HmFCaushHmad HemToHd [BHb.
Calculate the escape velocity from a planet with twice the mass and 1/3 the radius of

Earth.
(A) 9.2 km/s (B) 11.2 km/s (C) 13.7 km/s (D) 21.2 km/s (E) 27.4 km/s

Gasusuruiesr GoBuyliied smemIu@B 2300km el L Hemghds Gamsii  Hellas Planitia  stenid
Hewrenids@GY CHTemsvhETHHUTmmL 16 (550 nm Sjemev Hembd Osmeii. gefl  augsl 1guenes
LweTLBSHS) 2 BBICHTEEILGSBE. ALCLTIE QFsusutul Llulelmbs 54.6 million km
SHMTHFH0 AMBHHBG0Weflsyd DibSlatiemdGWlen Beil@ eudTalds CHTenevEHTHS U0
AmEs Gousiiigul GHwmHSH el L wrg?

What size telescope is needed to resolve Hellas Planitia (a 2,300 km wide
crater) on Mars through a v-band filter (effective wavelength = 550 nm) when
Mars is 54.6 million km from Earth?

(B) 3.8 mm (B) 26.1 mm (C)15.9 mm (D) 10.6 mm (E)7.7 mm

OuplL’ L @F ursbCeusiiulsr PHpwramevent SieusTalsHs GUTEH diger eyl QuwigFH (z)
1 o5 Smwbhsdl. (Dwew Bemd 656nm) eeflst  oFeieiten H  opeoun  smewitiLB
DIMEVHETID  UITgI?

When taking the spectrum of a galaxy with redshift z = 1, the H-alpha line (A =

656 nm) appears at what wavelength?
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a. 32.6nm
b. 326 nm
C. 656nm
d. 1312 nm
€. 6563 nm

20. FpsreuuB Cudwy GurmLseflsd , DIFHT alend LBWID BLIFHIHTH COHTGHSH HOUBTH
GBI IIuC Beiten QUT@eT wirgy?
Which of the following Messier objects is grouped incorrectly with its type and
constellation?

M4, Gamenemeutsst COHTEd), sro@aTLlwen (el®mFFHID)
M27, smeit eulgaumen LimsvGeuer, Fasll Lmifluwierd(sHemig)
M42, QeuefleiFs eumsiienasulm, @fluwer (W®mSSFIFLID)
M57, Gxmeltgmy euT6iTL|enEHU|([H, 60JT (&HISVTLD)

M87, ieitall L eligeumen LiTsoGlauer, euy@am (Hedrentl)

o a0 o

ues® — B | Part B

2 105 HMUYBEHSSWD LUGH — B Q6v amewmiup elamssensd ollenLwelldsaib
CouBBISSTeITHEM6N LIWLGILIBGSHH6)LD
(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 2018. 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 10 stars, 10 constellations
and 5 deep sky objects to be marked on tables I, I1 and I11. Your task is to correctly address
the objects in the tables.
Qg GCaemall Alt-Azimath  SLeTFamIGHaNed eumIUILLLL.  §396T 2018 @mMames 3
SILL OUEMEISHET  LOMMILD (PP  6UTET  QU6D)  LLRISEeT 2 6oL SEIL6Teng)..
S Laismeouied  QeueiiGoum  Qum@Gendem  QeueuGaim  eteior  SiemIDLIL&6T6L
GMssLLL (Renener.  BLFSIHTRISMNT Fal L MGefler CLWITSHET capital 6T(LDSHSHISHEMED
GO LU (RerTerent. b & & SIS 6T STTLNU 6T6u01&aTI60 LOMMILD Silq eIT6IT GILIT(FL&6IT small
§T(LDSHSISEMQILD GO LU (BéiTerent. BL&S S\ SIL_L_6)6M6TUTUITEIIS) 10
BLESHTRIGMETUD, 10 BLESHTRIGTNGT Fal L RIGATNMETUILD WOOMID 5 Silgeumeo
QUTBLSeMeMU|D S LeuememuigeT |, I wmmId 111 Q61 2 6maTls&lulemeng.
SIL_Leusnesorued GMILLNL LuL (Reter QumpLsener Ffluims Quuifl(hs.

SILL6U6m6TT | - L EFSHSHTRIGETN6T Fol L MHiIGeledt GILILITES6T.

(A,B,C,D,E,F, G, H,J, K)
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( ) Andromeda ( ) Antlia () Apus ( ) Aquarius
() Aguila () 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 ( )Microscopium (1) 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
SIL_L_6u6m60T |1 - HL-&SHSH[RIG6NesT QLTS 6T
1,23,4,56,7,8,9, 10, 11)
.
( ) Achernar ( ) Atria ( ) Fomalhaut ( ) Pollux
() Acrux () Avior () Gacrux () Procion
() Adhara () Polaris () GammaVelorum () Regulus
() Al Na'ir ( ) Bellatrix ( ) Hadar () Rigel
() Aldebaran () Betelgeuse () Hamal () RigilKentaurus
( ) Alhena ( ) Canopus ( )KausAustralis ( ) Sargas
( )Alioth () Capella ( ) Menkaliman () Shaula
() Alkaid ( ) Castor ( ) Miaplacidus ( ) Sirius
() Alnilan () Delta Velorum ( )Mirfak () Spica
() Alphard () Deneb () Mirzam () Vega
() Altair ( ) DenebKaitos ( ) Nunki ( YWezen
() Antares ( )Dubhe () Peacock () Saiph
() Arcturus () El Nath

SILL 660601 111 - g 6UIT6TT QUIT(HL&eredT QLTS

(a, b, c,

d,e)
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http://www.anos-luz.pro.br/consthtml/hyd.html#3
http://www.anos-luz.pro.br/consthtml/hyd.html#5

( ) AndromedaGalaxy

( ) EtaCarinaeNebula

( ) Perseus Double Cluster

( ) Butterfly Cluster

( ) GreatRift

( ) Pleiades

() Centaurus A

( ) HelixNebula

( ) Praesepe Cluster

() Cone Nebula

( ) Hercules Globular Cluster

( ) RingNebula

() CrabNebula

( ) Lagoon Nebula — M8

() Alcor and Mizar

( ) DumbelINebula

( ) OmegaCentauri Cluster

() SmallMagellanicCloud

() EagleNebula — M16

( ) Orion Nebula

( ) Ptolemy Cluster -M7

22. @(h RTHSH 60T HLILIGL UGN 6T60TLIGE0T eLN6VLD [HHBIG6IT 6T6dT60T
alemmIH & & meaTEpH nFaH6T? What do you understand by the escape velocity of a

planet?
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23.

(a)

Ao eetTm LN U6 2emgeums) & evoflayld, SemTeums) opemJULD 2 60)L_UIZ 6T60T
HHSIE. AERTHEH T CGMUILIL 800K QeullLFBlemey aUenT 60L& Ta WSl
ERTHSH 6T  aeTlneTL_EH REFFET CLNVSHFaMISGET  @)[HLILIGSMSETeT
FISH WD 2 60T IT 6T6dTLIenS WG LILNBH . (LIWLISI6TET &85616086T: LLLOlul6dT SLiLIev
Geussld = 11.2km s, GUMELL_enLnmeofledT ommledl k = 1.38 x 10-23 J K LoMmiLD 62 &G & 6vfl 60T
VG T MO Blemm = 5.3 x 102 kg).
Imagine a planet having mass and radius half those of the earth. The surface temperature
of the planet reaches up to 800K. Estimate whether there is a possibility of the presence of
oxygen molecules in the planet’s atmosphere. (Useful information: Escape velocity of
earth = 11.2 km s, Boltzmann’s constant k = 1.38 x 102 J Kt and the mass of an oxygen
molecule = 5.3 x 10 kg).
The following figure shows an observer’s view of the sky looking south. The observer’s meridian
is shown.
a. By thow many degrees does the Earth spin in one hour?
b. At 19.00 GMT ON December 15", star A is crossing the observer’s meridian indicate on the
above figure the position of the star one hour later. Use the letter B.
c. Onthe above figure indicate the position of Star A at 19.00 GMT one month later. Use the letter
C.
d. The longitude of the observer is 3° East. At what time GMT would and observer at a longitude
of 1° West observe A crossing his/her meridian on December 15%. ?

&(peTen  QUMILLLOMEE, (b  UMJemeuwimenflest  Qgendleng  CrmsSw
LUTTEnEULILIEVSSH6L 2 616 QUTETHMSHSH GSMSHH6TME. @Q&6L LIMTenEUWITENIS 65T
2 §§QBHMCHTEH STLLLILL (HeTerng).

oA

/\/\\

HeNwimenig) 6@(h LONCHISSH6L 615HHM6u LITeN&HHSal 165 & ([LDLLD?
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(b)

(€)

(d)

24.

December 15, GMT 19:005@ A 6T6B)ILD BHLFSSHTLOMETIS| LITT6m6UWIT6NIS 60T
2 §5QHHRGCHTLIq6m601H SLSGLOMUIN6H ¢ e CHUD &LNGS Aulleot
Hlemevenil B 6160185 GMN&S.

Cogyleen auemIUL §&H60, GMT 19:00Q60 €2 LOMHLD HLAGH A BHL&SHHTSHSl60T
Hlemevenl C 6T60TSH GM&S.

LTJeneuITenilest QBLLMRIST6S 3 LTS HLN&HCEH HNLDHEI6TONS). 1
uTeng GLMHGCHUeTen QBLLMRISEIETET (b UMTEneUWITOTS6n 2 &8
QBGRICHTL1q6065T BLESSJD A WITESIH December 1560 &L 5@ LDMUNGT,
SIUCUTE GMT GBI WIM)?

obd @ Camen eaugeull QUTHEHD Heir FHpsvFHenen SHmH s Ceousons Hpsvld CUTHI DiFH6i
SFHsuULs wpplley CausdHsd SmLWD. @FH gBuULsS Sryemid, Blev BHHCHETG Wahleien enowl
CrrdE (WhHHD BBID WY WPWHHBLD FLO6T PAUSTGHLD. (DIVVH DUMFR]| DI6V60FHI FLPEVID
Blemeoulevisiten @i unieneuwmenflesr CHréHGBensoullsn Lig Fllemsd gBUGBLD (PHESDHDH el
MOWHES (PBHESD IAHBFEGWD Curml). BH SLbsTea 2 B sIFFmG6Me Fipsd Gousddlene
P 2 Hab OCuensds GasTLuTLIGL. s6aald BLFSHISFHBGL RECHTLT19EmITL TdH
. . . . GM . .
QUBEHFQUI DHEBUF FHlped Gousld v=\/; 6160165 SBTEUOT6YLD.
oreoflstt  1.4M oglemilemauup 10 km  syewgud O&Teiil  @F BuyHHTen BLFSHHTHH6  Filpsd
CoumsHHemer HemBHLOD. BULHHT6H BLFHEHTD GHTM 6UgaIOTRIOHNDH HHBHOLD.
Stars reach break-up speed when they are rotating so fast the centripetal acceleration at the
equator equals the gravitational acceleration (or, from the viewpoint of a rotating non-
inertial observer :when the centrifugal acceleration exceeds the acceleration due to gravity,
g) is a good physical limit on the expected rotation speed for compact stellar
remnants .Using this theroy show that the maximum rotation speed that a panet can have.

isv = /GTM Calculate the rotation period of a 1.4M oneutron star with a radius of 10
km .Assume the star remains spherical.

25. umevaf® WLMHMID goeTw &LINTUEBBIG6T I  SmeorliLi(n  Umgbuflu

Q&I _serfleT 9jem6v6)] SMEVLD FMTLIMS SeoflLILIHLO6I 60T auenTL] STLILL(H6Tensl.
The following graph shows absolute magnitude as a function of period for classical
Cepheids in the Milky Way and other Local Group galaxies.
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Cepheid Pericd—-Luminosity Relation
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Ascertain the distance to the classical Cepheid variable star found in the Milky Way
galaxy having the following light-curve.
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Use this answer sheet to answer to the 20 questions in Part-A. While marking your answers, darken
the circle which is the correct/best answer as shown in the example below

A. Proper way of marking / darkening / shading
B. Improper way of marking / darkening /

© @ @ ®
® © @ @ © @®
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shading

Use the attached blank sheets to answer the questions in Part-B.

PART A
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