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Attempt All questmns

'”-Explorers dlscover a lost c1v1hzatlon in a remote :

1sland They also ﬁnd records of the1r astronommal‘ =

3 'observatlons These mdlcate that on the day of the‘ :
| vema] eqmnox, they observed that the sun is in a i
| ""partxcular dlrectlon WhICh 1s at an angle of 60:---» |
,_degrees to the.. d1rectlon of the sun on vemal'l o
equmox today They also ﬁnd that the cmhzatlon
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twme a year ;

8 _'!of thf' 8 ';gular Size_ of the senn-maaor ﬂnd sémi-minor

. !

(2) ., R '695;2,'

An astronaut reaches a new planet X and stgys for :
a year to make observations. She finds ’that'fi]anet_:'
X revolves around its axis end also goes 'around_,thé
Sun in a nearly circular orbit: At a latitude 30° she
finds that the sun is overhead exactly once in the

whole year, For latitudes léss than 30° this happens

(&)  Calculate the angle of 1nchnat10n of the

| rotational axis of the planet with respect to the

- orbital plane. Also calcu]ate the Iat:tude of the. ~ -
Arctlc cn'cle

(ii‘) The observer sees a star passmg through the S
Zemth If the latltude of the observer is., what | .
is the dechnatxon angle of the star ? ? Assumlng

~..that all stars a;re umformly d1stnbuted m the |
| Sk}’, what fractlon of the stars wﬂl never be |
| seen by the observer '? -

A star S at a dlstance Of 4 astronolmcal umts seems - -
to move, along an elhptlcal path in the sky wﬂ;h a
time perlod of one year,' The line JOlm_ng the “star

~and the sun makes 30 degrees with the normal to '
Jthe plane of the earths orb1t Calculate the - values'
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(3)

‘ i cehter
The Pho'“munow a z1g-zag path from the alk |
ce So they do a random w _'
.due to scattenh and dﬁfuse out of the star Coﬁ31der i

of the photons be" for'hoth the stars. | -/

(i)’_ If t andt are._-‘hes.,
to start from the eﬂ"'e and emecge Out

The rotatlon curves of a spn'al galaxy show that the

circular velocity of the disk 1mt1a11y rises to avalue - T

at a dlstance ro from the centre and then increases | . , -‘:;
very slowly as v ”0 + a; (r — ro) Calculate the ' ‘:w:';
densuty of matter as a fu.nctlon of rad.lus in the region . ;}

where' the ‘velomty varies very slowly (Assume a

]

f

u ;

sphencally symmetnc dlstnbutlon of matter). - g
Y/

)

The line proﬁle I (l) for rad.latmn from the surface | -

of a star is.a Gauss1an
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them is. he youngest ? (The B

reasons f &l
) or the ordenng shoul be mentloned ) If the_‘ o ’
stance of cluster 1is L1 :

i c;lculate from the ﬁgure :
e dJstance to clusters °and 3 o 7
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