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AeualenmmhbHTen UGHH A wBpIb uGH B 32 elemdbssenenujd 10 SiFdL i L
LS BHIBM6N  CBTamI([BHeiTengl.
This paper consists of 32 questions in two parts (A & B) in 10 Printed pages.

Ug®H A Rev sTemIuBlL 30 elamebsseEndd alenlweldd SHIUILL(BeTen ellenL gaHTesemer
UweILBSHSHaD. SIUULL el seled WaFFflumerensd Cofley CFuigs ASHBEHMM eI L &H&60
QUETIIGIILD S L YD, DHBHTH SLHTID 2 HTJNHeNSH LITTHHALD.

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

% Fflure GihHe0 [auamienni 60 A epsold STewILILIBLD.
Proper way of marking / darkening / shading is shown in A.

% Uenpwrs GBlese leuemieniilsd B apsob sremiu@ip.

Improper ways of marking / darkening / shading is shown in B

A. s GNHSH60 /euemieniol_60 Q@ @ @
Proper way of marking / darkening / shading
B. Uempuines @&nléHsed /aiemenniil 0 ® © @ @ ©® @

Improper way of marking / darkening / shading

o 108 HemlILBEHHGHID LG B @6 srewiiu@Gid ellenmdsensdd allenl wefllbas ST (Beiern
lenL HHTeTHe6N LWTLUGHSHOD.  Couml UEmsBB GUBILLUSEHSETE  SenedaLILIL (Beiern
CeIBBISHHTEITHNET  LILIGTLIBHSHNLD

Use the attached blank sheets for rough work. Provide your final answers for the part-B in the given space of the
answer sheet.

uflemguienr (pgellsd elTHHTET 2 LI Wb HTelbenenujd  GomumieneuuwmenflL b
QUL SHHD.  (eOeur®  elleiTHSTellavd  eleimdbseien  @UOmIE@  IBILLIQHLILISET60
6N HBHTEDHL T MGITHHTEN6NT MBI HH60 &L L TUILDTEIHI)

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.)

BevsATaiuisy senlluTessT LweLGHSILLeomd/ Electronic calculators are allowed.
gaeaus / Useful information: geflulsit Gsusib / Speed of light ¢ = 3 x 108 m s, oyaev
yeluiiiy wrfled / Universal gravitational constant G =6.67 x 10 m® kg™ s,
Gfweler Henley /Solar Mass Mg =1.99 x 103° kg , amiisit ompled/Hubble constant
H=75kms™ ! Mpc™! @evsgrafisn senfley/Mass of electron me =9.11 x 10731 kg
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ugd A
alemsbHrefed srewILBGD Fflwrer elenLulel Hp ComoBs.

1.

3.

HfCaremaenis GLiwotm  Gsimm  apswyp  (trigonometric parallax) ufer  esold
WaFFflwns el bamigul @J BLFSHHTHHN AHBULF QHTeneve] WITg?

The maximum distance to a star that can be measured accurately using trigonometric
parallax method is

(@) 3.26 urt@ssE®si.( parsecs.)
(b) 50 uTEFsHE®e. " .( parsecs.)
(c) 150 urQss@asen. " .( parsecs.)
(d) 2600 urGFsHE®e. .( parsecs.)

@7 BLFSHrHHe  eruiBm evowr @Rorm Cxmmmid  0.05 arc seconds sy @ib.
DBBLFSHHTD 2 _6i6M GHTensvallensl LITOFHB60 HHb.

The heliocentric parallax of a star is 0.05 arc seconds. What is the distance of this star
in parsec?

(@) 20 pc (b) 25 pc  (c) 30 pc (d) 35 pc

BLD uTevedd ellewiden LoewiLeold CuTeIB e GwieoLimed M6 LWL 60860
Siewemieneutads 10" Bl FHHTmhIE6T o siener. @6y euTelsd &TewILBL, @F BOHBT
alWg l  BUflel HeIBEHHEG OCHTLUBID, BLFHHTHIBET  DITNTENNTE 615 H6N60 !
Number of stars in a typical galaxy such as our Milky Way galaxy is approximately
10, The approximate number of stars in the night sky that is visible to the naked eye
of an averagely aged person is

(@) 10 Wevedwear (billion) (b) 6000  (c) 200 Lsvedwiesr (billion)

(d) erevemeowiBm - Infinaite

spaTaid 2 melsd A (pHev E euengwimen Lsiteilasn Lelulen Gomuriinievieien G
SimlLEmen GBlbHaiper. et ssd Carh yellulsm sipeosdlensd GnlobaHl6mBal.
@bBreflsy 6hs G oenoll] o185 WwafCrr usGsureflanw Gumpsdsmg? In the
following figure, points A through E are locations on Earth’s surface. The
dashed line represents Earth’s axis. On this day, which location has the
greatest number of hours of daylight?

Sun's
direct ——»
rays

— >

—

Earth
@E @®B (D ()C
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5.

o

~

8.

R BLEFSHID DS DMHH WHTF6N  6TflOLTHETHMENUD LIWeTLGHSHH U Lledr
BBEGD. AH @BEGD CUTH S 2 _6eNeESHHe0 STemlLBISI,

When a star has consumed its all Hydrogen fuel, it will start to die. The core of a dying
star consists of

(a) smuewr- Carbon

(b) fedesmemr - Silicon

(c) &y - Iron

(d) seusiy - Heavy water

@ BLFSHTD @pE@GD Curg Geusmr @Gmiser, 15 @efl] alewissr FHmev, Blujda e
olewiSedl/ BHBRIGL  eTaLIBIIEY 61HIITE  TBIOWEILINS &STTaNs@GID  Fbhd5yCaaHi
aueDIWIeDD (@ flwdHdlenileaien)

The Chandrasekhar limit which decides whether a star would die as a white dwarf or a
supernova explosion and neutron star/black hole (in solar masses)

@ 14  (b) 3.2 (€) 10 (d) 2.88

G flweledmbadl WHHOHTHEVNI DMOHIHIGTENSH WTHI?
Which of the following is furthest distance from the Sun?

(@) yep@m - Pluto

(b) eunLy uLhH o siten @ eurevGeusiiell - a comet in the Kuiper belt
(c) 2am” GuassHEHe0 2 6iten @f eumsvGsusiTe - a comet in the Oort cloud

(d) FmBasreir LLevGHed 2 siten @i HmiBsmsir - an asteroid in the asteroid belt

OpGRIETeL auTsvGeusTe T Be6 LOSLCUTHSHSHTE LIBULIL LD wirg)?
What is the most likely origin of long-period comets?

(@) HmiBsreir LLsvid - Asteroid Belt
(b) uiuy uLevb - Kuiper Belt
(c) eam Guwasid - Oort Cloud

(d) @yrdis uLevb - Zodiacal Band

eTuIBEIS OHTGHHUIIETEN 1EEGHMBHS L JHHemuwl Comemi. GHmelt wimgl?
Which is the planet with highest density in the solar system?

(@) yeu - Earth

(b) &edl - Saturn

(C)ymen -Mercury

(d) eNwmpesr -Jupiter

10. 6IDIDG HewIFIOTEN SieNaile0 6TfIDeN6VHMeN LB M6iH6iTendH]?

Which moon has the substantial number of volcanos?

(@) emLr_Leir- Titan
(b) w@ymumr - Europa
(c) Wiorero- Mimas
(d) &@6wr - lo

11. Qurmeflulesr @elbemd 2 M wBwId Hewr  (pewsiuiulenr Galpemd 10 mm sy @b

CpTemevBphToHalules o mUOLIHEBHSHHMET WITgl?
(@ 20
(b) 40
(c) 50
(d) 400
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12. @it @6 8.00 H& CHTHIWID BL FHHTID WeiBD EhH LoTHmiGemen L6 GhHrenmid
Gry wrs?

If a star rises at 8:00 p.m. tonight, it will rise one month from now at,
(@) 8:30 p.m. (b) 10:30 p.m. (c) 12:30 p.m. (d) 4:30 p.m.

13.40ufled RmbH 4.2 @eflwretih GeFemevalsd Rmbhd 2 BHHOHTGHHoWmsm 8.4
eflwmeni® OHTenevaiB@& BHHD CuTSH

If a star rises at 8:00 p.m. tonight, it will rise one month from now at,

(@) 2 wLmE dysreb @G0 . - 2 times brighter than before.
(b) 2 wLmIE Wysrsd @empud - 2 times fainter than before.
(c) 4 wLmE ysrsidb Gepuwn - 4 times fainter than before.
(d) 8 wLmE ysrsid Gempun - 2 times fainter than before.

14. oi®6ummIsed 50 LTensulsd SugTelldaliul L QUTmsT eeiml 20 UTeNd GBLLIHIG
® F5F Hemevenl OEHmemiBeiengl. DiHei Ffley Csmemid wimg?
An object observed at latitude 50 deg N, has a meridian zenith distance of 20
deg S. what is the declination?

(@) +50 umemes (degrees)
(b) +30 umems (degrees)
(c) -50 umewas (degrees)
(d) -30 umewas (degrees)

15. &(peiten OaTemevBHTaHaIulsd SIS GMIWIT6D
GMIBBLILL[BeTen UTeHmSH GBS, \
What is the part of this telescope pointed by an arrow?
(@) Gur@ed (Objective lens)
(b) mewt (wewmerul (Eye piece)
(c) s (Mount)
(d) sienmeysmiig (Finderscope)

16. H601 eUTDBTEN6T (P96 @ fluied
End of its life time the Sun will become,

(@) smremSamgn - A black dwarf

(b) s@mwOuTmsT@ - A Black Hole

(c) GeauswigmisSem@io - A white dwarf

(d) flewny gm’ Fs B FHHTOTGD - A red giant

17. peiteriigelled Fhagei CHTETBIDTEITED DGl 6THMENH  HMBEHWD?
What is the phase of the moon if it rises at midnight?

(a) UBasmevl1 LG (Last quarter)
(b) Queriyensl (Full moon)

(©) wsmasmeot uEg (First quarter)
(d) syworaurens (GBB PG

18. yueww &mps FhFHyefen &Hipmdl CmyD wimg)?
The Moon'’s period of rotation around the Earth is
(@) 24 wemGmyD -hours
(b) 7 B e - days
(c) 29.5 mr meir - days
(d) 27.3 mr®eir - days
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19. U6iieuHaed  BTemILILBID  BLFHHTH OHTGHHBEHHH MBS  FhHTeien DlenF6)
LITeNBH61M60,

With respect to the background constellations, the Moon’s motion in each day in
degrees will be

(a) Hpsemas BpTHa 13.2 to East
(b) Guop@ GmTaa 13.2 to West
(c) Hsemad BpTHa 15.4 to East
(d) G Gpraa 15.4 to West

20. QuiBensWITen 2 _LIBHT6NTEH6IT Eeveonsd BaHTeiTsmeil eTeneu?
The following planets that have no natural satellites are a) Pluto and Mercury b)
Uranus and Pluto c¢) Venus and Pluto d) Mercury and Venus
(@) ymLBLT BEID LG
(b) wGyewa WBWID LeHL LT
(c) Geueiterl OBEID LiewL GLT
(d) yser wBBID CeueiTer

21.2 _misEHHEG UB0 Ceoumeoulsd BLFHHITRIGT CHmeislenmed, @ @MILILL BHreflsd
BeiiLiBey  Couemenuled euted @eueuT@m  STewIILBL.  @Gfwe  Waew  (Gemini)
BLFHHTH OHTGHHUIL DmLOHSHIETENSI.

If you could see stars during the day, this is what the sky would look like at noon on
a given day. The Sun is in the constellation Gemini.

s PR o
o P' >\:<-a Taurus
N
\ Gemini \c___u O —
B I~ \\
h o \ a
prees Cancer ° "Onon
Q\ E Canis Minor
// Leo I\ -
° ~al,
/C“Map:

Gflwier B GUTIPEHI DiFH STRILLBLD BLFHHTH CHTGHWTEIHI,
When the sun sets, you will find it in the constellation

(@) e9Gwr - Leo

(b) seaflerd Goggy - Canis major

(c) Lmeygerv - Taurus

(d) Qfle - Gemini

22.97 BLFSPIH CHTGHHUTL sSTemiu@G  WslgsTaorer Bl asSHynp  Aldebaran
oTeve DGl HTEILBID Bl FHHTH OHTGHH wng)?
The brightest star in this constellation is Aldebaran. In which constellation can this
star be found?

(@) e9@wir - Leo

(b) @ymuwer - Orion
(c) Qfledl - Gemini
(d) Lmeygerv - Taurus
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23. @ eumsvGeusieflullen eiILGH GFflwealed®mba DS swaE alevd STemrlILBLD?

24.

25.

What part of a comet points most directly away from the Sun?
(@) erfleuerils; smemy - the jets of gas

(b) @265 e Ll Uppsd - the coma

(c) &m& eumsd- the dust tail

(d) Ayeusienipur eumsd - the plasma tail

@ &fw Srsembd o maums CHeweuliLiBeugl- In order to have a solar eclipse, you
need to have

(@) wpup Mevey - a full moon
(b) sywomeuTenE - @ new moon

(c) HysemaBamiigsr AHEH isvsvdHl iHei GsvisiTen [Blevey - the moon on or
close to the ecliptic

(d) (b) wmmo (c) — Above (b) and (c)

2 maled 2 6iTen &SlFerilLL LD 6ol SHTewiLlbsILL Boien GHTensuCHTHad wrg?

The type of telescope shown by a ray diagram in this figure _
(@) Newtonian (b) Cassegrain : Rirrer
(b) Coude (d) Maksukov

focus

26. Wl mba  SusTansmaulsy  GeTensualsvsien @  ellewibeusat  LOGIL 60H&HI60
fauliyl QuwFFFs sTemilulL & & CHTensvalasien allemiGlsuell  LOGTL sumIGH6IT
QHTLFUTET 6THBTTMHHBEH ADTTOTH DMIDHGBHI? Senel
When viewed from earth a distant galaxy shows a red shift, this is evidence that these
distance galaxies are ,

(@) @fwenenr &mp eued- Revolving around the sun

(b) umev efdemw &mpsl sumo - Revolving around the milky way
() yewWlempbal elsvadiBur@w - Moving away from earth

(d) yalemws Gprsba eum - Moving towards Earth

27. e11QUTIR&ID euTelled BlemevdH g HULGZIGLTL CHTempid CuT@meT wimg?
(@) yepr G- Pluto
(b) Aflwerd - Sirius
(¢) @ flwesr - The Sun
(d) Qumeorflero- Polaris

28.@J eUBLHHL BLFSHH TGN  LIaLevSHBOSHITS  auTeiiBsmenddHlenen  GHmmiw
Gflwedenn CHTBBLILTENHWITESH
The apparent path of the sun around the celestial sphere against the background of the
stars during the year is the
(@) eurenFFOBGmGHTH- celestial meridian
(b) SrsevaCsr®p- ecliptic
(c) ePwedlenr LBBETEL 6u LD - Sun's diurnal circle
(d) eumetr BHleopBHCHT(H &b - celestial equator

29. 61HHemen el GBY 6uev e1(WFHH Camewid @ QUL SHH6N BHIIHe0 @F LGS 6
@&HmHBEWw? How many hours of right ascension correspond to one-fourth of a circle?
@3 h
(b) 6 h
(c) 12h
(d) Gumaaprin’ L sigedlsvenso - None of the above
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30.008h%h M0 Foalgrésregdso  (March 20/21)  srewiiugpd  @Ffulieledsr  eumest
SUETFBMIBET UWITen6)?
Celestial coordinates of the Sun at Vernal equinox (March 20/21) is
(@ RA=0h,Dec=0° (b) RA =12 h, Dec = 10°
(c) RA=0h, Dec = +90° (d) RA=7h, Dec =23.5°

LG B -PARTB

SPETOID eleMEBHEHHG cULHIGLILL BeiTen el S Teiseled (CeuBmIbH FHT6iTEH6T) LU (BLD
Lgl6v6TildSBaLD.
Answer the following only in the answer sheet provided (Attached blank sheets)

31.&0p6iem  auemgULLOTeNg  Lelufleiigid  ellwimpellengild  @GFfluismenr  6uevld  6UHLD
LUTenSHHM6NH GBlobHemal. @alsv yaluler Blensowiteng E etenr @ldsliul (hemengi.
Following figure shows the orbits of Earth and Jupiter around the Sun (not to scale).
The position of the Earth is labeled E.

Earth’s Orbit
yalulem S&BoIliLTend

(92}
c
=]

-
.
N
Se
-
\ |

Jupiter’s Orbit
elWImPa6e MBI ILITENG

(@) euemruLHFe0 SipsuseuBenms eusnys. On the Figure draw the following:
I.  Ogeieumul HyssHHer sFBmiiuTensd — Mars Orbit
ii.  AmBasmeit LLeud — Asteroid belt
. @ Queouren GuIkIGETL aITeOasTelulsr S&BmitiLTeng- The orbit of
a typical short period comet
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(b) euemyL_ S0 @Hdbas - On the Figure, show:

. elwmpst  &gsd  Bewewiugd  Curdl B G sewwoiny  C
SpSHHDITL 5
The position of Jupiter when it is at conjunction (label it C)

. yes® elwmper &ysd  pamres Careamid G oeowiy  V
SpSHHDITL 15
The position of Saturn where it is best placed for viewing from Earth
(label it V).

32.

@) yawWedmbas SeusTalsmaulsy  Oesiell  wOBEHID  Gfwelen_Guwi 2 _siten
WlasLGLflw GamewiiLifey 46 LTenSUWITEGLD. Oeueiteriluileor QUL_L_LDT60T
SBOBILIUTEHUTDT UTHMSH QTR DIEVGHH6MED HeMIdHBIL LD,

The largest angular separation between Venus and the Sun, when viewed from the
Earth, is 46°. Calculate the radius of Venus’s circular orbit in Astronomical Units.

(b) Qalievflen Bameit Ruibsd 6l EHm6r 61(1DSHIH.
Write down the Kepler’s Laws on Planetary motion.

*kkk
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PART B

Index No: SLJAOG-..............

31.

32.

Earth’s Orbat
T

Jupiter’s Orbit
i ——
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