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This paper consists of 33 questions in two parts (A & B) in 9 printed pages.
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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

A. BGE 63 8cmen BB /08 en 03D/ e dt O @ @ ®
3@
Proper way of marking / darkening / shading
B. 2158 eces scmen BE® /08ew 058/ gedt ® ©® @ @ @ @
OIRIC)
Improper way of marking / darkening / shading

@B B85)c5 L3O® 4@ L) e &3eS B3 YD) eI BHICINBIB). B @21088 2seens
D@ D315 BERS 35)6E GBS B 62106eS 8O0z BBBIB).

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

® 02 cszsf'@ 292825y )€ 29129. Electronic calculators are allowed.

Orensy e2592: [Useful information:
#6ETmes 6@/ Speed of light ¢ = 3 x 105 km s, 230882) QG13D Kesmcs: / Universal
gravitational constant G = 6.67 x 10 m3 kg s2, 23&c5c5 892532530065 /Solar Mass Mg=1.99 x 103° kg ,

HDF Bs2)65/Hubble constant H = 75 km s~ Mpc™!, 9632569356520 82536)cs/Mass of electron:
me =9.11 x 10731 kg
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A G2)20283 | PART A

goaz +60 2 musiBed wBdn denlc Ddnde dned ¢nd FEBLed 80 150N e8md
BEFamre »E vim. BOFemwo 835 aao-ne p®xie ?

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

89D e D85 HOE eWEHBOS OB ¢DE OO 5B OEH WS
@zNeOBe?
Which of the following never goes in retrograde motion?

(A) QwdsB - Jupiter (C) 8m=mor - Venus
(B) @¥wwo - The Sun (D)  a@wwo; - Mars

BBwed »O® grecdm D8 § i ¢8x7 BEOR. dw arecdm 08w 16 857 88Swewrst 98,
The star Serius lies around 8 light-years away from Earth. If it moved to a distance of 16
light-years, it would appear to be,

(A) ecomun dBwBsT ded./ 2 times brighter than before.

(B) ecoenens 88Bowst 8 88ded / 2 times fainter than before.

(C) &m0 geomwn 288w B & 8ded [ 4 times fainter than before.
(D) 20 genwss 28Bw By 8 8dod / 8 times fainter than before.

B DD YO HO® @evI®wum YHdw Diesy,
What is the source of most short-period comets?

(A) eoEBecs (B) Byesd sdas (C) 900D (D) & o
mEosw -Goldilocks Kuiper Belt Oort Cloud Zodiacal Band
Zone

2@y PYPenOm OF®w, The tail of a usual comet,
(A)  @:© 800 g8wwr ecwd dFc 8 udAR&. | Always points toward the Sun.
(B) @:® 800 81w cOwm»D OEc 8 udAB&8. [ Always points perpendicular to the Sun.
(©O)  @® 800 g¥uwensy Dm0 OFE & s0AR&. | Always points away from the Sun.
(D) 890 5F® ©2%8808&. | They do not have tails near the Sun.

O¥cwed s8ydx mcw @@= ¢? The Moon’s period of rotation around its own axis is,

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

R0 eeren 40 83 BB Bemews ¢® derdR DERDE, ®ders @sem ¢d 100 S
0800 Bovene 08, OO Dened KsiBw BOuC?

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
©cw®8 21 D 8 @vdn 12 0 mrydeedy mcwe n@=e?
What is the Sidereal Time at noon, December 21?

(A) 18:00 (B) 12:00 (C) 12:04 (D) 11:56
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10.

11.

12.

13.

9mBed Bmiemd »eded (cnd amwre 45°) ewe »om BiPvmewmnd
ABBsenw ®E 0509(H BHO GO0 BOWe?

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

(A)  ®0swzT - Orion (B)  ©acd82 - Scorpio
(©)  @8eo - Auriga D) emen moese - Crux

Bs9m GBeDsY Dedtdem ¢eds’ gned 883 gv Dendm 8HIO Badw BoeB3®0
0D WE ENIB YOC® DOF?

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

(A) mosiBwe v Byd ¢xIaa / Declination and Right ascension.
(B) c¥omoean ww ¢d@n-ns / Altitude and Azimuth.

(C) msiBw e s emdenw [ Declination and Hour angle.
(D) mos¥Bw v cs¥mymaenes [ Declination and altitude

FOdm DBIcBET sert snn BOB YwBsIoe?
The following planets that have no natural satellites are

(A) Pluto and Mercury(8cedd sw» ga) (B) Uranus and Pluto(gedzed e &8cedd)
(C) Venus and Pluto (8x0; es» dcedd) (D) Mercury and Venus(9@ es»&8=c)

29D E6E BST G 1B 1O O EnmE AVBBIBEE & 23580 8D 888
Im® SrBe BeRr) ANV e M. HBSL dwes B 323 38wk Be® G183
O’EE

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

~

L — k>
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/Canlunpv

,"\o
-— S-SRI

When the sun sets, you will find it in the constellation
(A) Leo/&-» (B) Canis major/®@» (C) Taurus/asw (D) Gemini/8Ygzs
DEE

@® mG GoBwm ESBOFE mGeD B® FEERIDGTT ©D. OO m CIBS O VO ?
The brightest star in this constellation is Aldebaran. In which constellation can this
star be found?

(A) Leo/&» (B) Orion/¢dwmmncws (C) Gemini/8gs (D) Taurus/Casw
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14. RO®ER KDz 3205 @) 2R BSIEWNSS 92 6ZHELE 9O 8B &2
What part of a comet points most directly away from the Sun?

(A) the jets of gas
(B) the coma

(C) the dust tail
(D) the plasma tail

15. 838656205628 IO 3025 2@ 68 8318805 ggBye?
In order to have a solar eclipse, you need to have

(A) afull moon.

(B) anew moon.

(C) the moon on or close to the ecliptic.
(D) above (B) and (C).

16. 6@® BE® 80HNB B 23D B 688 dE KB DHmEcE
The type of telescope shown by a ray diagram in this figure is

(A) Newtonian (B) Cassegrain  (C) Coude (D) Maksukov

17. 561920 208395 838 DIOBGEBERE, BIDIGENILS B BABIGI 8312 8820 Bgge)T®m
56295/ NCEE & 3535 DS OB BB DBIEELWME BBBS DBGE
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), is

(A)14  (B)32  (C) 10 (D) 2.88

18. 36180 &6 wBIwmE TBBI® BeBOKI65S 305 FDIB%S AGRIE?
Which of the following is furthest distance from the Sun?

(A) &ced7/Pluto

(B) 838386 5 R@exi5dzs/acomet in the Kuiper belt
(C) c9ddREIBIOGEERE 4B N®emDS / a comet in the Oort cloud
(D) v deded s Kz / an asteroid in the asteroid belt

19. 29 208 R BBD QO #S® JOO DENBO @R #Sesd @ drBes
£30¢?
What is the most likely origin of long-period comets?

(A) ©enz 23365 (B) nBss ©) 90 ®®1® D)  »m=ss5) 23868
Asteroid Belt 2)(322365 Oort Cloud Zodiacal Band
Kuiper Belt

20. Begedn 885y O¥comwn g 0BB. Smed OB mEE®E  gver BOD
godnwm 0®w ¢Bw v ¢ ?
A student sees a thin, crescent Moon. At what time of day, and whereabouts in the
sky, would this be visible?

(A) cpend DD ®Rw® co¥Bed / due south at midnight
(B) 801 0000 aressimd syeemB3s3/ in the east at dawn
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(C) emed ewEdd ddd mo® asc / in the north near Polaris
(D) 9086 ecsy 8o desws 8./ n the west at sunset

21. ®9EE »6 SoBed BB ESBOH® mGd Dned.
The second brightest star in the constellation Canis Major is

(A) Sirius (B) Beta Canis Major
(C) Polaris (D) Rigel

22. c¢® DO el gBomed BO® O5Y¢ WO ?
At which lunar phase(s) are tides most pronounced (very high tides)?

(A) 58 mbned s®& /only at first quarter

(B) gowe 808 s®< / only at full Moon

(C) @02 802 s®< / only at new Moon

(D) 2@00m @w» gowe v adedr ecemBE® / both new and full Moons

23. ©288w cE@mOB 9VE® YVeEIm® NOWE? w8y Owd eW¥nd
Which planet has the highest average surface temperature, and why?

(A) wedeB, dw Baoe Beso / Jupiter, because it is so big

(B) 3@, ®w ©8wwd wBun® 3848 /Mercury, because it is closest to the Sun

(C) 8oy, 8 e 9953 Dewimed® Dgendcw Beo / Venus, because of its dense
carbon dioxide atmosphere

(D) aownc;, &8 ony sroiw Beso/Mars, because of its red color.

24. son ¢uSedn D3B8 ensy R YYWIO Dt BauE Dned DO ?
Which of the following satellite(s) are larger than the planet Mercury?

(A)  Ganymede and Titan

(B)  Moon and Ganymede

(C)  Europaand Callisto

(D) ovn BEnd RBON B8 exned./None of the above answers are correct.

25. gy8wwied @0 ewIlsY evenm s BOde RO ?
Which layer of the Sun do we normally see?

(A)  ym® eadce / photosphere

(B) B&BRces meose /radiation zone
(C)  e-Dwm mEse / convection zone
(D) ©8es evdce / chromosphere

26. QRO &8 WO e g8wwid Dt wayf eCBsY Dm0 BHD Bede ?
What part of a comet points most directly away from the Sun?

(A) 2og DEwes /Plasmatail  (B) {8 ®Eww /Dust tail
(C) emd®d / Coma (D) 8es / Head
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271. Bod8w Dedtdom sdRBwm ¢wed 0Hed® mE®m 0w o Gedin € omd eed

28.

29.

30.

851 @O YDrerwMO 85 D¢ ?

In the equatorial coordinate system how many of Right Ascension corresponds to
one-fourth of the sky circle?

(A) 3h () 6h (C) 12h (D) 90h

swm Sews’ 1610 8 0;8Bewd 85 ewiwinx ©1B8Bwiny D5¥cwn ©v00sTesy
DO ?
Which of the following is not a Galilean moon discovered by Galileo in 16107

(A) Europa ((B) lo (C) Ganymede (D) Deimos

8w, DONLEBE v e YHVECRID ,aNEHE DIOBIO eded Dpd
(9980 @¢wd) 0oz mS» 80 O yBm® Demw ewds D 8O ecw wExied .
@08 B85 Y-oWII8w aaBewrd & e®8 YHeEI®OE YBMS demw dEmd
BB e3¢ ewrcow ey

When the planets Mars, Jupiter, and Saturn appears to move backward (west ward) in
the sky relative to the stars, it is known as the retrograde motion. In the geocentric
model of the Universe (by Ptolemy) this retrograde motion of planets was explained
using

(A) eBom / epicycles  (B) Boxd8w ®E»w/equatorial motion
(C) es&sem dw/friction force (D) 8&» amzmn® dcw/pressure gradient force

@NEOed gumaBwed and sun ofd BEnd BE eWB IO MBBewd ¢Bx .
Galileo found that the Ptolemaic system cannot explain.

(A) Os¥¢woed mEo. /lunar phases.

(B) gwecd» Oc 0 dOE»w. /the retrograde motions of the planets.

(C) gudsme B¢ dyed B3uen. / his observations of parallax.

(D) 8ot od e BENe Ryoed BB8Fses. /his observation of the phases of the
planet Venus.
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23 - 622028 / PART B

BE82)51 831 9BO 232297 &I 412 BeJ629)I@ G3ICIN BB
Answer the following only in the answer sheets provided (Attached blank sheets)

31 3%® ctedn 51836655 crsledn’en’ @aSden @1 PednB o6l 238w DI OO
6B BISB. (B8 HHBEO 2Dy 2. BaJdeS BBS® “E” BB Dy .
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
3238 »2328c5

Jupiter’s Orbit

O

(a) O3 e8ONE,E 2320B) B3ENLS BE e GBBIDLBI®,
On the Figure draw the following:
i. g®ndmniss-Mars’s Orbit

i. yewe dEER - Asteroid belt
iii. 239255 628 2398 DEHIDEO % BIH

The orbit of a typical short-period comet

(b) G123 8302965 6B BIDLBIH,

On the Figure, show:
I. Qaedessd @S 8edm eddr1mcs “C” eS8 s5s.

The position of Jupiter when it is at conjunction (label it C)

ii. Qenednt 6EB® cEnencs Dm 9ISV aed53
The position of Saturn where it is best placed for viewing from Earth (label

itas V).

32.(a). 833 80 AEm O HBE 8% BwSL IS BeBOr) D@ eIz Jeddrsmas
DB o2 46 2. 3G BS1 DD 81 DazZNS WEBGES OB BmEBY) 2w dELS

OBIBIS WEBIB).
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) ©® dE®ms BERDe eI 66 Bks@ci3 By ez3DBIB).
Write down the Kepler’s Laws on Planetary motion.
% %k %k k
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31.

Earth's Orbit
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Jupiter's Orbit
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