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Se&Haned C&meuni(heeng)
This paper consists of 32 questionsin two parts (A & B) in 10 Printed pages.

Use the attached answer sheet to provide answers to 30 questions in Part-A.Use the attached blank sheets
for your calculations and also to answer the questionsin Part-B.
UGS A @6tr 30 aNEIMTESEhSSTE el &SemaT 61(LpS QSHSHIL 68T QeneTuSSLILIL L
allemL§Gmenen LIIGTURSSHaLD. HEMNGHLSHEREGL LUGH B Qmsmet elenLwaNsbsa D éHIL 6
QEOIISSLILL L. CleeTeneng Gmenen LILIGTLI(HSS6LD.

Submit all sheetsincluding the question paper to the supervisor at the end of the examination.(The
order of questionsarranged in paper to paper isdifferent. Therefore, it isessential to submit your
question paper together with the answer sheetsto facilitate marking.)
uFLemsuller (Wigalled aNTTHSHI6T 2 L LIL JIDENSHF ST6THMETILD
GupurjmeiwmarfiLd aswelssealb. (@altleur® allamssraflgn allaméaseafler kG
LTMIULL G| 6TaiTuGMeL aflemL UGS HTSHGIL 6T eflarmGGmener nswefHsHe0 &L LITWLOT6TG).)

BevdhAreiulsy sewilliuTeise UTealldaseorid/Electronic calculators are allowed.

& A/ PART A

LaSHA BaTarFflwraralemL &End@Gal LOL D Sie0e0SHISIgHCHMgL YD)
(Answersto Part A should be made by circling or underlining the correct answer on the question paper)
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1. Meireu(mLd HisLDeSHafed Qb umen 2 L cL&aTLHenLuNeomsn HJ&Hns SHwLILSMNE
LwssihmGl 6181 ? (Which of the following phenomena is not useful in estimating the
distance between two celestial bodies?)

(@ Qeuetell &l U (H&G GMISHTS (transits) LUIETNSS60. (Venus transits over the disk of
the sun)

(b) €(h (EMDOIWITEN QULISHSS6L H6LEVMH), HL-FSHSTMISET LM DTG HTELHHIHG 6T &6
hlemevsmil LOMMHMEL.( Stars with no proper motion appear to change their position in the
sky when viewed six months apart)

(c) BLESETMISET LTLeT] rmmeHeng Geueiuhdgev.(Doppler shift exhibited by stars)

(d) Qs &l &ysewid.(A Total Solar Eclipse.)

2. @ QA5meneuCHTSSH U6 -@Qev&aLd sTettenr ? (What is the f-number of a telescope?)

(@) (WGeTemLd Gereurig/eNevsneounest GaNSHITHSHISGLD AL L SHMHGLD @enL_uleomest
aN&gLd. (The ratio between focal length and diameter of primary mirror/lens)

(b) (W GesTemLD Gereurig/eNevsmevuNest Il L HMHGLD GNUSHITEHHSSD GemL ullevment
aN&gLd. (The ratio between diameter and focal length of primary mirror/lens)

(c) &6ur eNeLEnELUNGIT GONLSHTHHSHGSLW ML SHNGD QevLuNeomest eN&HgLD. (The
ratio between focal length and diameter of the eyepiece)

(d) &6uor eNeLenevunesr L L HHMGL GNUSHITHHSSLD QenLulevmer eN&gLd. (The
ratio between diameter and focal length of the eyepiece)

3. @@ AHTmeGCHTEHUNET 62(HSGLD UIEN6 JHSHLILSMHSTET 6(h auLfl ? (One way to
increase the resolving power of a telescope is to)

(@) SI%60 Ylgemwl QuflETES6L. (Make its mirror bigger)

(b) SIG6IT YlgemiLl, SICH NLL Gemg 2 emL i ellebemeviimed rMHH(H Q&FU1%60. (Replace its
mirror with a lens of the same diameter.)

() SIH60 Ylgemwl HflwFHTEHEeL (Make its mirror smaller.)

(d) 2-wif semevfearpemL QUITHL Sener eusmesils&e0.( Observe objects using longer
wavelengths.)

4. &ilw &(hLbLeTe &HLOMHE Hmevld (sunspot cycle) eTsdrest ? (What is the period of the sunspot
cycle)

(@) 365 BIL&e6N (b) 11 eu@EmLMiseT (c) 28 mML&en (d) 22 eu@pLRGeT
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5. Memeu(pLd BLESHHT Fal L RiG6aT6L NG SHwimgLomeng) 618 2 (Which of these constellations,
what is the odd one?)
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(a) A (b) B ) C (d) D

6. Metreu(peustTeummieL &hHI6T,FHhEHT HIsewid HMID SFle VL MTSTHETTeL
BSHPSSLILL L QGTL[JEEUITET &60tN S0 &HENTEILD FILOMEtN&HS (LIGITSHE) 618 ?
(From the observations of the Moon and lunar eclipses and subsequent calculations
performed by Aristarchus, which of the following can NOT be determined? )

(@) ghslyefst syemy (The radius of the Moon)

(b) gflwesiletT oy6m (The radius of the Sun)

(C) uMGELD FHhHTBISGLD emL_ulleomen GryLd (The distance between Earth and
Moon)

(d) &ndlyevilett Hlewney (The mass of the Moon)

< elleimdsenm  7-9 euemy elenlweflds SIUULL  eumJULSmEG UweTUu(bSHS. A-E
euemruTeLMeET QRIS T(PSHISEHET 2 60&letT GeumILIL L. SRS GMISETment.
(Answer to the questions7-9 using the following map. Letters A to E represent different
locations on the globe. )
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7. Metreu(meusoTeummIeD, (L SH6 6THG €2(h CHISHHeID Qe eumesiled GUmevTilery 6T6sTM
2 (hemeu UMJHS (PIgWTs @ILLD 618 ? (At which location could an observer not see the
Polaris in the night sky at any time during the year?)
@A (b)B (©C (d)D

8. Mereumeusteummiev 61hg NJCHFD  OMJEF 219D  HaH 12  WaENHHWTL LISH6D
CrrsHemau|b 12 weaisSlwimer Qe ChrsHamauibd Qsmeaulg @G 2 (Which location
receives 12 hours of daylight and 12 hours of darkness on March 21°'?)

@A (b) B (c)C (d) Cuheaiiu SiEmeTSgID
9. Metreu(meustreummled 61 LNTCHFHHL &6 219D HEG Fflwetr CryQuITs 2 &8

eumesfieb GgmetTmILd ? (At which location on June 21% is the Sun directly overhead at solar
noon?)

@A (b)B (©cC (d) Gopeadil siemeaTsgid
10. @6y eumssiled, QeI MeuG| LNTSHTELOM6 HLFFSHSTLD 618 ? (What is the second brightest
star in the night sky )
(a) UGITEA WM Q&esor(HIfl (Proxima sentury)
(b) &GevrTLITE™ (Canopus)
(c) Qp&sverv (Regulus)

(d) GuImeLeL &G (Pollux)

4/10



11. e o6& GODHS F5H5 MTWSHIL 6T (1 GMNHH CHTEMmET ML WGHFalq L
Q@(pddest Quwiy eTestesr 2 (What is the name of the orbit which enables a spacecraft to
reach a certain planet with a minimum effort?)

(a) CWIMLOBMESH 6p(p&@ (Ziolkowski orbit)
(b) Gammilioedr ep(&@ (Hoffman orbit)
(c) NymsdT 62(p&@ (Braun orbit)
(d) GaM_LIL epé® (Goddard orbit)
12. Nesreu(mLd BLF& ST L6186 ol L §H6L aNMUMLPIL 65T UINEBLD CUTE 31560 62(LpSE6D

Hemeowire Q@wLILG 618 ? (Which group of asteroids stays steady relative to Jupiter in its
orbit?)

(a) ILGUTGeor BL_&& &7 Lstigen (Apollo asteroids)
(b) GUIQLF BL&5 8y Wetrgen (Kuiper asteroids)
(c) LCymeett L& &7 Bettgen (Trojan asteroids)

(d) earjl” pL&SHT WBettaen (Oort asteroids)

13. e2(1p Camaiest a6 L6 spLIN(HLD GUITE| 2 MISUITEST SMTHGLIEVLD 2 6mL_LLI CHIT6IT 61 ?
Which planet has the strongest magnetic field relative to the size of the planet?

(@) ye (Earth) (b) ewimpsdt (Jupiter)  (c) ugesr (Mercury)  (d) Qeueitedl (Venus)

14. frugen ygenen, Giflil SerHLD6TSHSHIHES FHMI LN6T SeusTeNsEGLD CUTS , & FismIsHEL0D
UGG QenLuNed Qh&s Falgl 2wy Gameud wimg ? (Suppose that you are
observing the planet Mercury just after sunset. What is the maximum angle that can be
observed between the sun and Mercury?)

(a) 42° (b) 11° (c) 28° (d) 23.5°

15. b sievgLoe CHGSHleL HLP&E Silgaumsoiled 2 SleGLD QT 6L 606 HeoT QUTéH
618 ? (If Leo is setting at this moment, what is the constellation of the zodiac that is rising
from the eastern horizon?)

(a) eI (Sagittarius) (b) gieomd (Libray (c) ®ud (Aquarius) (d) sLsLb (Cancer)
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16.

@MINHNISASTGHUNL Q(HHEI 2006 Q60 Litah L CLIT FESHLIL L HISSIT6 SITJEU0ILD 6163601 2
(Why Pluto was removed from the solar system since 20067?)

(@) 91g Gamen allgeumearg| i6vev. (It was not geometrically spherical.)

(b) 2BH6T (PSS AFeMeumerg) Sisvev. (Its orbit is not clean.)

(©) BT (PSS Fflweneet &EHM JemLOHGI6eng) (It orbits around the sun.)

(d) SI560T 2 LICHTeN&6 SiFement &MHM) &FLpev&Hsorment. (It has satellites orbiting around)
itself.

17. Desteu(meuemeummled 618 2 eureniowimer gl i6vev ? (Which of the following is not true?)

18.

19.

20.

(@) @MIHMISSTGSHuUNC 61 (h GCamenase o_simerenr.( Solar System has eight
planets.)

(b) &UUFCHTeUT Cleuiq LiNed aNeneaTeumsd muIMHMISESHTGH 2 (heursHuig).( Solar
System was formed as an effect of a supernova explosion.)

() &Flwesledn 2 (HeuUTESHSHMNHEG (PG EHMUIDMIGASTGS) 2 (HeurssLILLL . (Solar
System was formed before the formation of Sun.)

(d)  QeueiteMuNesT euaMNLOETITL 6VLD LNTHTESILONS HTLIGHTTEREHENENVLITED SY,6018). [CO2]
(Atmosphere of Venus is mainly made out of Carbon dioxide. [ CO, ]

NetTeu(p LD eumenflied 2 L 6L &6 LmMIL @b FamHmisenen &@bGI&%. (Consider the following
two statements describing a celestial body)

918 BT eul L umemguiled LwsmN&EMmG). (It goes in an elliptical orbit.)
918 GMSS &lev HTELLILIGSG6MEL & [flilenest euLhlg gl eubLd. (It comes near Sun in
specific periodic time periods.)

Mesreumeustreummied, GLoGev @GMILILIL L emeu WOISLAUT@GHGIeug! ? (Which of the following
is best matched with the above?)

(@) eTfl pL&SHIW (Meteor) (b) 6umeL BL_FHEH LD (Comet)
(c) BL&ESESET Wstieenn (Asteroid) (d) eNegmrgev (Meteorite)
étreu(meustTeumMIeD 6ThG e(HLMiGaN6L CledeTel LOMTMHMEHMS 16U mefls s (LPiguimg) ?

(Which of the following years that one could not have observed a Venus transit?)

(a) 2004 (b) 1874 (c) 1882 (d) 1760

Q& TemeLCHITESH U6 QU6 N6LEMELUTEI GONLISHTLD 1m , SH65oT OII6L6M6LUN6DT
GeNWSGNILD 20mm 6TevfledT 2 (HLICLIHSGLD eueyl wimg) ? (If the focal length of the objective
of a telescope is 1 m and the focal length of its eye piece is 20mm, the magnification
power of the telescope is?)

(a) 10 (b) 20 (c) 50 (d) 200
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21. yeuNeA(pH& LMTTSGLCUTEH SiH&HL QHEGLD BLESSID 618 ? (What is the closest
star among the following, seen from Earth?)
(a) QuiyesTIL I1q.601 BL&SHTLD (Bernard’s Star) (p) LCHTSELOM Q&6wa1®BIfl (Proxima sentury)
() &flwerv A (Sirius A) () Gflwedt (Sun)

22. QgMity QA$TeneoCHTEHEHUNG SMTLL UL L (RS Quuigsemen Qe Qgls. (Choose
the answer contains the types of reflecting telescopes shown in the following in the
order.)

(1) 2 ©) (4)

(a) 1-0Jwid GeMwLD, 2-HulL L 63T G, 3-&MervCl& Seneit GeLD, 4-&6 L G
(1- Prime focus, 2- Newton focus,3- Cassegrain focus, 4- Coude’ focus)

(b) 1-HUL L 63T G&IILD, 2-NJUILD GeNUILD, 3-&MervCl& Seneit GeILD, 4-&6 L G
(1-Newton focus , 2- Prime focus , 3- Cassegrain focus , 4- Coude’ focus)

(©) 1-HULLl L 6T @GeNud, 2- NJiD GeMwiLd, 3-66 L GeIWLD, 4-&TerQ& &6 @G aTILD
(1-Newton focus , 2- Prime focus , 3- Coude’ focus , 4- Cassegrain focus)

(d) 1-9uid e, 2-Hull L 6T GaNwD, 3-H6 L G, 4-&Tev6ld&eamiyein Geiin
(1- Prime focus, 2- Newton focus, 3- Coude’ focus , 4- Cassegrain focus)

23. @mIHMISsTGSHuNeL Wlsuuil Quimens 2 uGsmer ¢1% ? (What is the largest
natural satellite in the Solar System?)

(a) sefiLbIL. (Ganymede) (byemL_Letr(Titan)

(c)rGurum(Europa) (d)asmedervGLm(Callisto)
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24. Nettel(HD BLESHTHSE cLpETM 2 (HUTGSLD LigsHener &[hGI%. (Consider the following
three stages in formation of a star.)

1. QUMW CLPEVGFaMIGET 2 I H(PSHLD SHMJEUIDTS SlEVUILOLOTS LOTMIEUSHTEL UGHsnIeTGern
Qeutiufemeou]d PSSP 2 wipLd. (The gas molecule solidifies due to high pressure. As a
result the temperature as well as the pressure inside increases.)

2. eNernQeuauiled 915l HSHUTNCL &PV SIFlL GG WHMID EUTUL| LILOMIGET Slesorh
UMLSHMemeT 2 (HeUT&HTmEI. (A magnanimous cloud is formed by a huge mass of gases and
dust revolving as a greater speed in the space.)

3. UM ePEL&FaMIGET Callgsg 68 Ceuafall LUGHMEI. (The gas molecules explode and
release energy.)

GuGer GHUILL  Hemevsellesn Fflwmer ephiems Qgfle) Q&ws. (Which of following
represents the correct order of the above stages? )

(@) 1,2,3
(b) 2,3,1
(c) 2,1,3
(d) 1,3,2

25. pL&SSTmIGeNesT Geugliy ummlul LeTeu(bd FammIseEemeT &GS, (Consider the
following three statements about explosion of stars)

1.06195@WD 2 (b 610G &iflwefsn SHamaNeild LMT&HS e6TmI L MGSSE (3M,),GLmLL L
SewNeysnLwiHmuier SieuGeugliy &iuj Crmeum eteru(Lb.( If the exploding star has a mass
exceeding roughly more than three times of our Sun (3wm), the explosion is known as a “Super
Nova” explosion.)

206196 2@ 610G Gilwefer SHeaMaNaid LUMj&Hs HMWSTUNET(M,), & Chreur
Qeug Ui eteoriu@ . (If the exploding star has a less mass than our Sun (M), the explosion is
known as a “Nova” explosion.)

3. &Uuy Comeum Qeulglifest eflemereund w|Grssiilbd WMMID SRISWD 2 HeuTHulgl. (Uranium
and Gold are formed as a result of a Super nova explosion)

Qeummien sflwmeremeu , Correct statements among the above,

(@ 1wL@Ew Only 1)

(b) 2&3 WLEW OnNly 2 & 3)
(c) 1&3wL@w Only 2 & 3)
(d) 1,2&3 eteveomb(All 1,2 & 3)
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26. Meirau(pausmTeumMIeL @MUIMHMISESTGSH umm Geummerg 2 (Which one of the following
is not correct about the ecliptic of the Sun?)

(@) &flwesNlent Qgefeumsn LTMGCW G flwesNett CHTHOLILTMS 6TTLIL(HHMS.
(Apparent path of the Sun is known as ecliptic.)

(b) OMFE 214D Had Filwedr eumer HHeusnyullesr QAHMEG USSSHDEG BHSH@HLD. On
(March 21 the Sun moves to the South of the Celestial equator.)

() Gflwesilett CHMHOUILTEMGUNEL UestTealletni G BLESSHT Fal LRIS6T 2 61166 (
Twelve constellations are located in the ecliptic.)

(d) QeULbuy 2394 Had GilweNsor Qg efleumsst LTGEDUWI  eumest  H(H 66N
Qe Qe (BHmE.( On September 23" Sun’s apparent path intercepts the
celestial equator.)

27. 7Mpc eNev &Sl GG HeL 2 6o eXlevorLlsot CuemLuNett &mijy CeudHd eTsoT6nr?
(@ULNer rMledlemiul (Hubble constant) LILISTL(HS SIS Ho=70kms™P*" Mpc)
(The relative velocity of a certain galaxy at a distance of 7 Mpc away would be (use the
value of Hubble's constant as 70 km/s per Mpc). )

(a) 7kms™ (b) 10kms™ (c) 70kms™ (d) 490kms™

28. gL &LHMI-JOVErV6L L ILISPMD(Hertzprung- Russell diagram (HR diagram)) 6T60TLI&| 6MsoTlLIEOI6L
LWeTU(RSSLULELD (I S(HaNLTGLD.LN6iTeU(heueTeUMMI) GH60T LILITUT(H 618 ?
( Hertzprung- Russell diagram (HR diagram) is a tool used in Astronomy in common.
Which one of the following represents a usage of HR diagram?)

(a) NuEhgsHS6tT auwleng SiendgHed (Measuring the age of the universe.)

(b) BLESSTHS60 SlemNeneu GlemNgev (Finding the mass of a star.)

() BLESSHTEHHT 2 L QuTpLGemen &l migev (Finding the constituents of the
star.)

(d) BLEGSHTEHeT Qgafleumssr LfloTaNSmS S Mgeo (Finding the apparent
magnitude of a star.)

29. NetTeU(HLD S, 6110 M) H6TI60 61606 66vo1CILIT (T 61T 65T ST &M &M&S
weTu@SsuUGHmE ? (Which of the following two coordinates are used to locate a
celestial object in the sky? )

(@) sMhHg eNevssUpd (&S Gamem(Lpld (Declination and Right ascension)

(b) SH&HEOMAIGLD GBLL MG (Latitude and longitude)

(c) LHHWGCHETIMHGFW L (P Yemyulb (Equatorial diameter and radius)
d) &M aNeussUL GSHHWTUpLD (Declination and altitude)
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30. goemev 14 2015 @edTLg , 6THG eMNEUGUTHENET YIMLUIGDHE LOENGH6TL S
Geuslomssr eMeiiseold @igluiul L g 2 (By July 142015, the “New Horizons”, which

is the fastest man made spacecraft ever launched, will arrive to study a celestial object.
What is the name of that celestial object?)

(a)aumeLedl'erv eumeLGleuentedl (Halley’s comet) (b) yepL_GLm (Pluto)
(c) Q&Ll_eorm (Sedna) (d) emiflerv (Eris)

ugs B/ PART B

(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)

Qg UGHsETE ellmLsmer SIUULL el Sgmaned e1(pgIs. eeuQeumm Guedls
Sreflgd QUWIETWLD &L 1q06SSHMBULD 6T(LHSELD.

31.8C spuulL  eleuler GupsnLufesr Sigliueml. QU GSOWILL  QuLiquied,
aNegorlett CuIemLUNGT QPLIALS ‘oo QengsH&emel aumsL(HGHmeL auenrs ( Draw a
picture of the Hubble’s Tuning fork classification of galaxies in the box given bellow
naming the basic types of galaxies.)

32. Hlwgmid  FhHyeilesr LeNeow &SOMID (REHL UG Hev  FMEIRGEHLD  ECLP
SUUUL (Remenen. FhEHTele ABH6 (PHEL FIULLL SRS G Hlemevsemen
QDTS ( 16ug QEuwiLL (ReTeng) )

Following is a picture showing Sun and a certain position of moon during its orbit around

the Earth. Draw the phases of the moon at given positions in the orbit on the spaces
provided below.(1* one is done for you)

.‘—
‘—
‘—
2 —
=
8 —
‘—
—
——

SUUL L &mefletT GO6L LSSHLD QUL &E Hens 616016 & (HGIS
Consider the upper side of answer script as the direction of North.
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