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Sen&eaned C&meu(heTeng)|
This paper consists of 32 questions in two parts (A & B) in 12 Printed pages.

Use the provided answer sheet to answer to the 30 questions in Part-A.
While marking your answers, darken the circle which is the correct/best answer as shown in the
example below

Proper way of marking / darkening / shading is shown in A. Improper ways of marking /
darkening / shading is shown in B

A. Proper way of marking / darkening / shading D @& & @
B. Improper way of marking / darkening / shading ® ®© @ @ ©@ @®

Use the attached blank sheets for your calculations. Provide your final answers for the part-B in the given
space of the answer sheet.
SONSHFHOHEHHGL LUGH B Qmsmesr alenLwaNssHa D QSHHIL 6T GeneuorsasLiLl L
Qeucimenggmenen LWETLHSSHeD. UGS B H&Ter Qmid efsnLenil SUUULL el smefled 2 elten
Qe Qeuafuiled e1(pBIs

Submit all sheets including the question paper to the supervisor at the end of the examination.(The
order of questions arranged in paper to paper is different. Therefore, it is essential to submit your
question paper together with the answer sheets to facilitate marking.)

uFLenguller (Wigalled aNarmEHSTeT 2 L UL SDSHF 6T MemLDd

GupurjemeuwmerflLid mswel&sa|w. (@autan@® allamgsrefligin ellarmsseafler ¢ (nhE
LTMIULL G| eTaiTuGmeL aflemLLILSHTSHGIL 6T allrmsHGmener mswefH v &L LTWLOT6TF).)

QevsHyeicd sewniumeser ureNdseomd /Electronic calculators are allowed.

C=3x10°km/s,G = 6.67 x 10 m* kg™ 52
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PART A

1. ey BLESHATRISEHSES AW  euTeTCaHTengHeir  LgIeTen & iflwieofleor

CHMHMLUILITENS 6TeUUTM] SMLPSHSHLILIHLD?
The apparent path of the sun around the celestial sphere against the background of the stars during
the year is the

(A) araI&s QpHRGCHTEH ©) &Ml el - ecliptic
- celestial meridian

& flwiesNlest Bmemeul L LD eumeaGamen Hev HHECHT(H

(B) (D)

- sun's diurnal circle - celestial equator

2. Netteu(pld BLEFSHTRISMND Ffliienest el ¢eiIDUILDTE  SY,631MeD  GleuLILILD
GOOHS HLFSIHTD 618)?

Which of the following stars has a highest luminosity and a lower temperature than the Sun?

(A) if %60 ©) sieour Q&eraj
(Regal) (Alpha Centauri)

(B) ujeoTmLerv BL-FSHSILD (D) SI6LEILLIymeaT
(Bernard’s Star) (Aldebaran)

3. @ BLESHAIDL @6y 10:00 LOewNweaTelled 2 F&hemeouNed(BHE 15 LTS
Gndled Qh&GOee Sigett @L LDCLWITSHE 6TLCLT(LDG HeoL CLMILD?

A star lies 15 degrees due east of zenith at 10.00 pm when will it transit?
(A) @rey 11.00 (B)  @pey 12.00 (C)  @yey 12.30 (D) eismeme 6.00

4. Qum@pell eNeveneoullerr @GeNwberd 1.5m OMID UMTEDEUSSI600TIq.65T &6
Bermd 12.5mm eT6vil6d1 QHTMLCHTHAUNGT 2 (HLCILI(HSHSH6UEY| WITH|?
If the focal length of the objective of a telescope is 1.5 m and the focal length of its eye
piece is 12.5 mm, the magnification power of the telescope is?
(A) 20 (B) 60 (©) 120 (D) 400
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5.

+60  UMen& QL DOAUWITHGIETeT 6@  eUMeT  CQUT(HEMET, GHET 2 §&
QpGRCHTL(H  (PSLIGEOHHEH  15deg N @60  SHTEwOT(LDIGUD  6T6df6dT,
UITTED6UUITENTT HGHEM6TT SEUSTEINSHGLD HEHEVMMIEG 616016012

A celestial object with a declination of +60 deg is observed at a meridian zenith distance of 15 deg
N. what is the latitude of the observer?

(A) +75deg (B) +45deg (C) -45deg (D) -30deg

Mesrau@bedereummIeT  61hHdH Camenmenidl ICUMTHID  Neryoid  CHTSHSIL
Slengallenssl GLOMCISTEITENTS)|?

Which of the following never goes in retrograde motion?

(A) NIMLP6dT - Jupiter ©) Qeuere - Venus

(B) & flwiedr - The Sun (D) Q&geueum - Mars

40N SISEVMMRIGI6L 2 6T6m €  LIMTeMEUWTONMeD €o(h 6UMeTQUT(Hemen 2 &&
QBERCHTL(H (WPSHLIqe0(BhH& 10 UTME S @60 &mewr(Lplqu|CLDeoNesT, 21860
AL UQuUWIFe| wmg)?

An object observed at latitude 40 deg N, has a meridian zenith distance of 10 deg S. what is the
declination?

(A) +50deg (B) +30deg (C)  -50deg (D) -30deg

ailwev  BLEGHAID  sepefmeini(h  HITHS6L  SMDHF6TENGH. G 16
eaflwmeni(h Q&HTemeuaTled SEMLOHS(HHSTE,

The star Serius lies around 8 light-years away from Earth would, if moved to a distance of 16
light-years, appear to be,

(A) @@L RIEG LNI&STELNSES CHTEIMILD. - 2 times brighter than before.
(B) @(BOLMKIEG LMISOTHSH CHTeTMID - 2 times fainter than before.
(C) 4 DLMIG WHIGEOML GCHTermID- 4 times fainter than before.

(D) 8 DL M@ LOMIGEVMIL GHTeoTmILD- 8 times fainter than before.
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9. GMIKI&GTEL QUTELCIAUETaNGEMET CLAGVLD WITG|?

What is the source of most short-period comets?

(A) GaImeLIqQ6LITS LDEBITIQ6VLD- Goldilocks Zone
(B) &L LD6VITIQEVLD- Kuiper Belt

(C) earl” (Lp&6L- Oort Cloud

(D) G&ITEMTLDEBITL_ 60 LIL6VLD - Zodiacal Band

10. eumebLGleueTeNQITeaTDI6 6UTELTENE)| 6TLQOUIT(LPGILD, The tail of a usual comet,
A ghilwener CHTHE SHMLHEHEGLD. - Always points toward the Sun

B)  sflweNBHE QAFMRGSHSHTHT HOFUNL MBS (HEGLD- Always points
perpendicular to the Sun

©  slwumse aHITassmEuLIL@LLD- Always points away from the Sun
D) suhmsE G ABHOD 6uTed SMHEHESTE. - They do not have
tails near the Sun
11. FHEHTET H60T HLPLFH QUHILITS &PV T(HHGSLD SMELLD 6T6UAIETE?

(A) 24 hours (B) 7 days (©) 29.5 days (D) 27.3 days

12. Q&MEMELCHTEHEUN6HT 2 (HLICL(HSSH6UNIONMETSH STOMaNGGLD SDFLD UITE?

Which of the following features determines the magnifying power of a telescope?

QumeiaievemnevuNe eIl LD- The diameter of the objective.

(A)

B) Qureailaevemeouest GeNWISHMILD- The focal length of the objective
© LIMJ606)% &) 65011q.65T GONWIGHMILD- The focal length of the eyepiece.

D) B LOMMILO C-Band C

13. (b BLESHTHH6N 2 (HUTEHSESHMES H([HGHHEL QSmeTaTaLD.

Consider the following three stages in formation of a star.
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9188 SI(P&HHSHETEL QUM S GIWNSHMSBSHET HEHIDLOTSSLIL(RLD.-The gas
molecule solidifies due to high pressure. As a result the temperature as well as the pressure
inside increases.

) umil eumuy WMMID &S SHewiesen Caibhe o (heur@d (P&
WL HH6L 35S CausdhdHled HLPeYILD.-A magnanimous cloud is formed by a huge

mass of gases and dust revolving as a greater speed in the space.
3 eumy )5S Qg LILIGETTL F&HF QeueiliL(BLD.-The gas molecules explode

and release energy.

@Qgenent suflengLiL(h S Sedr,
Which of following represents the correct order of the above stages?
(A) 123 (B) 23,1
© 2,13 (D) 13,2
14. QUMETIIL6rVLI(HRI-Jerved 6UFILILILLDM6OTE eumeoiliedlsd Siflsemalled LiwlerL(hLDd

QUFILILIL LOM@GLD. SIG60T LILIGST ulmg|? 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) SI6TIL G H6TT 6UUING SMILLI- (B) BLESHTHS60T FleuonNeners

Measuring the age of the universe. ﬁleDlTGoﬂéS&S-Finding the mass of a
star.
© BLesSHar o) BLEsHTSS paflafmss
2 (BHUCIL(H &S50 55 &evoiL_lul- Finding the apparent
&6ooTLMlWI- Finding the constituents magnitude of a star.
of the star.

15. 7Mpc  HITSHHL  JMDhHGI6TENT  €(h  LMeLGIQUETaT DI VGHHET  FiL
HenaGeusld WIMg? @mUerv LOMMIEd 70kms/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).

490/s
(A)  7km/s (B) 10 km/s (C) 70 km/s (D)
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16.

17.

18.

19.

20.

QaremeuCHTHEAHUNET ol CEHHLLSSH MM SILOMETILILIGI,
Light gathering power of a telescope directly related to,
(A) umjeneus Glevoiiq.e01 eIlL_LLd- Diameter of the eyepiece
(B) Qum@mef eisvsmevuflstt @eNuwiberib- Focal length of the objective
(C) umjemeud Gisvuiq 601 GeNulBertd- Focal length of the eye piece
(D) Qumpemeanevsneoullsst aIlL_L - Diameter of the objective

&6 LemOWLCUTE HeulILnsg CHIT6TnSHSTI6uILD?
What is the concept for seen the sun in red at the sun set?

eNevaev ( Diffraction ) FHmeL (Scattering)

(A) (B)

) gemeoui® (Interference) Q&ML (Reflection)

(C (D)

CNO QI L §&l60 (PHL Sl C &(Ip WLMMID H SHENET 6263TMIFel 6OMGLD.

Agetmed gOUEL 2 MUSHSIL CLITIHET WITHI?
The first step of the CNO cycle is the combination of 12C nuclei and 1H nuclei. What
could be the product of this step?

(A) N B) C <© O (D) Gugyeren sigioyd @evemev

pereflgaled &FnH&lenr CHTEOTMILDTEITED G| 61HM6SH GMSGLD?
What is the phase of the moon if it rises at midnight?

(A) Slwmeumeng (New moon) (B) GluemevorLdl (Full moon)

(C) WpSDHSMLL UGS (First quarter) (p) Wm&MeLL UG (Last quarter)

S60T euMLpBIeMest (WigeNled (b Qeuan@milien HL&&&ILD
End of its life time a “White dwarf” star becomes,

(A) @06 SHRGNIBaITGLD -A (B) €@ S@HLEUT@HeMTGLD - A black
black dwarf Hole

() &meilhim Gmiberm@Ld -A (D) Heund NMLESH BLEFSSHILD
brown dwarf SLGLD -A red giant
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2. @B W) SHAWEHTSEISHHT YIOUSHWID (PIGONWID SIeUSTENESS g0 lq W
QEwWmUT® eT6oT60T?
What is the effect that can be observed during the total solar eclipse?

(A) &weir Qewmur (B) e@eugGrdly QEwmumr(® -
- Zeeman effect Diamond ring effect

(C) @Lmieo QEwmUT®H (D) 6TeujQegL. QEwWmUTE
-Dopler effect - Evershed effect

22. QI G&6L ClL(BLOETENED SHTEULILRLD CLPEVSHD L6 (HEUGTRIMMIET 6T8)?
What is the most common element in the universe?

(A) R&7F6T(H) (B) &MU (C) () @LEEET(0) (D) Qb (Fe)

23. &(peitem QFHTMELSTLIQUNEL SIDLSGSMILITED [
GM&SLIUL (ReTen LTSS GMILILN(HS?
What is the part of this telescope pointed by an arrow?

(A) Qumre (Objective lens)
(B) urjemeus gisvui(h (Eye Piece)
(C) smm& (Mount)

(D) guenmeysmi_tg (Finder scope)

24. &(permer yellale Hlemeodefled 618 LaNullem QI -Simr&GCaTaTSSHed CaHmenL

B&PLOCUTSTET HleneoUIT@LD?
Which position of the earth represent the first day in summer in Northern hemisphere?
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25. &(peten  QEWeTpemOWITEEH  QULCLIGSeNett  LeNFammeneys6@ 56
QFWIETUPHMUITGLD. @RIG6TaT CUMIDTETRIGESHSMOU  LeNuNesT &HMHmerne)
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
J—
g0 ¥

26. December 21@)60 [HEUIILIGEL 12L060N&EG &FILICHILD WITS)I?
What is the Sidereal Time at noon, December 21?

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

27. LDl6VEBNEL (BUL SIHELITRIG 45UMENS) USLILIN(HSEG STEMI(LPIGQUITS [HLF&HEIJLD
L6816 (T UETTOUMMIET 6T&?
Which is the constellation that would not be able to observe by a person who lives in
Milan (Northern latitude 45°)?

O(H&EFFLLD - Orion A HEESLD - Scorpio

(A) (B)

CaCrmLig - Auriga Qg etT&Igviemer - Crux

©) (D)

28. LNetTeU(BLD eTeUN(H Y 6TFaMIGHENETH QHMTEHuH I6HuCLIT (I CemmedTlest

Hemevemil MILILPIGUITE?
Which of the following two coordinates cannot be used to locate a celestial object in the
sky?

(A) eV BMHGCHMTIUPLD, 61V GIGLOCI6V (LPFHNECETemI(LLD - Declination and
Right ascension
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(B) GSHHITWLD, HenaCremsid - Altitude and Azimuth
©) aeusMGHMETI(LLD eN&Gameu(L - Declination and Hour angle
(D) allewsMHCHTEI(DLD, GSHGHUIFPLD - Declination and altitude

L963T62(IH LD ULRISET  GHenJLed 2 (BSSHanbd,  SeummI&Hs[hCaHUImest
ANAUT(HLSemenmd ST (RETDeT. SNUDmI&QSTE(R  S(peter eeimésenhdd
elenL_uwlen&s.

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

Answer the questions with regard to the diagram.

¢ Oa
o
]
o .\.

® «—— O

|

29. A" 6TEMILD 6T(PSHSTL GMHULILLUEWL eNeGurQuUTent wWmg)?What is the celestial

object labeled by the letter A?

(A) Si6v..QuUITL 6 BHLESSID -Alpheratz

(B) sieuorL_CrrGoLm umeveis - Andromeda Galaxy
(C) LDy BLESHSHJLD - Mirach

(D) sieLLOTE BLEFSHH D - Almach
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30. e 2 (HHAHTGHUNCLCW LNFSTEFWLTET BHLIFSHSHFLOMETT  “Formalhuat”  @\6mI6TT
O\OTRIGTEO,  LMJeMEUWITON]  (h6eU] 6T  LUMTemeuullensst 615 SHlen&uilev
QFIHGIHL Ceuetor(hLd?

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

Answer the following only in the answer sheet provided.

31. Following figure shows the orbits of Earth and Saturn around the Sun (not to scale). The
position of the Earth is labeled E.

&peten  euempULLOMeTg LeNulergid, &asHTsHHMIGID  &flwener 6ueuLD
QML UTGHSHMeTS  GDISHOIMG. @60 Lelullesr  Hemeowimestd E

61601 &GS SLILIL (HeTTerng).

Earth’s Orbit

\
\
\
\
L\
1
1
\
1
| Saturn’s Orbit
/
1
1
1,

(a) On Figure, show:
(i) The position of Saturn when it is at conjunction (label it C)
(if) The position of Saturn where it is best placed for viewing from Earth (label it V).
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(@) UMILLSHL GMN&S.
(i) FNSHAHIHLOMENGH FHEHUNCD 2 e1enCUTE SiG6oT Henev (C 61611 GHM6S)
(ii) e AIsLMeng LUaluNed(hhe ChTéssLIUMGUSMHESETET HDHS
FTNSHMHSH GMNSHSH (SGHEM6ET V 6T6015)

(b) On Figure:
(i) Draw the orbit of a typical short-period comet
(if) Show on the orbit the comet at perihelion (label it P).

(b) eueMILL &6V,
(i) GMISWSHTEL UTLEEUSTNQUITETMIET LILIGTILILITENS MU 6)6m&H
(ii) hG eUmeLCeU6TaN &HILIDISGG SIGTMEHLDIITHE 6T Blemevemiid &MI&s
(HGHEMETT P 6T60TS)

32. The following figure shows an observer’s view of the sky looking south. The observer’s meridian
is shown.

upeter  eumIULLOMEG, @@ umjmeuwnamflel  QgeHeng  ChTSSW
LUMTEm6ULILIELSSl6L 2 66T 6UTEITHMESH GMEHGBIMG. Q&6L LmTemeuwITenledt
2 §5QBHMRCHTEH STLLLILL (BeTerng).

b a

M
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(@) Uewmesrg) (b LNCHISHH6L 615HHM6 LITeN&SHSaL 165 H(HLOLLD?

(b) December 15, GMT 19:006@& A 6T6DILD L &SHSTLOM6EIIG| LITT6M6EUUITEII60T

2 §5QBHEMRCHTL 1m0 SLSGLOMUI6T ¢ el CHID &LNSSH Aulleh HenevsniLl
B 616018 GM&S.

(c) GLogylemern euemILL §&60, GMT 19:00Q)60 62(Ih LOTHLD HLNHH A HL&&SS 6ot
hHlemevemil C 6168 GMSHS.

(d) umjeneuuimenflest QBLLMRISTEIG 3 LTeNG HLPECSH MDHGHI6Teng. 1 LTeNS
CmGaueien QBLLMRIGeeTer eh UTfameuimanfler 2 &8 QbEHmRICSHTL q.60601

BLEFSHSIID A WIMEBIG December 15@60 SL &H@GLOMulleor, HUCUTEH GMT CHILD WITGI?

(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) On the 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%. ?
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