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@mm pYX~n pwYy pYX~n A h` B @k`ts~ @qkkQn~ yEwS pYX~n 25 kQn~ sh mEqYQw pQtE 5 kQn~ smn~vQwy 

This paper consists of  25  questions in two parts (A & B) printed in Five (05) pages.  

 

gNny kQrWm| s[h` sh B @k`tst pQLQwSr# s#pyWm s[h` amEN` a#wQ hQs~ kdq`sQ x`vQw` krn~n.    
Use the attached blank sheets for your calculations and also to answer the questions in Part-B.  

sQyUm pYX~n vlt @mm pYX~n pwY@y~m pQLQwSr# spy` sQyU kdq`sQ vQx`gy avs`n@y~qW vQx`g X`l`{QpwQ wSm` @vw x`r @qn~n 
Answer all the questions in this paper and submit all sheets to the supervisor at the end of the examination. 

 

gNk yn~wY x`vQw kl h#k/Electronic calculators are allowed.  

 

(pY@y`~jnvw~ qw~w / Useful information : a`@l`~k@y~ @v|gy / Speed of light c = 3 x 10
5
 km/s, 

sr~vwY gSr#w~v`kr~Xn nQywy / Universal gravitational  constant  G = 6.67 x 10
-11

 m
3
 kg

-1
 s

-2
).   

sQAhl prQ~vr~wn@yhQ g#tU mwSvEv@h`w~ iAgWYsQ bsQn~ a#wQ pYX~ny bl` pQLQwSr# spyn~n.  
 

 

A @k`ts / PART A 
 

A @k`tst aq`l pYX~n vlt @h`[m pQLQwSr @w`~r` rvEmk~ a#qWm @h`~ ytQn~ irk~ a#[Wm sQqEkrn~n 
(Answers to Part A should be made by circling or underlining the correct answer on the question paper) 

 

1. mwSpQt u;~Nw~vy 10000 K vn wr#vk~ uprQm Xk~wQy pQtkrnE lbn~@n~ kSmn wrAg a`y`m@y~qWq ? (wr#v k^;~N 

vs~wSvk~ @s~ slk` vWn~@g~ nQymy x`vQw` krn~n, vWn~ nQywy = 2.898 x 10
-3

 m K). 
At what wavelength does a star with the surface temperature of 3000 K radiate most intensely. (Consider the star as a 

blackbody and use  the Wien’s law, Wien constant = 2.898 x 10
-3

 m K). 

 

a)  0.58 µm     b) 0.75 µm c)  0.49 µm     d)  0.29 µm 

 

2. wr#vk wQY@k`~NmQwQk asm|p`wy vQkl` 0.05 @ls mnQn lq~@q~  nm| wr#vt a#wQ qEr p`@sk~ vlQn~ vnE@y~ 
 For a star, the trigonometric parallax was measured to be 0.05 arc seconds. What is the distance to the star in parsec?  

  

 a) 20 pc b) 25 pc c) 30 pc        d) 35 pc 

 

3.   a`wr~ sW k~l`k~ a`ywn@y~ a#wQ qE@r]@y~ av@n@whQ ary 45 cm @v|. ekQ@nkt 30 cm qErQn~ a#wQ @k`L p#h#         

( = 5.4x10
-4

 cm)  kSd` vs~wS @qkk~ qE@r~]y wSlQn~ ekQ@nkQn~ yn~wm| vQ@x~qny @k`t q#kQy h#k~@k~ kSmn qErkqWq?  

qE@r~]y s[h` avm vQ@x~qn @k`~Ny phw smWkrN@yn~ qQy h#kQ bv upkl~pny krn~n. 
 The objective of the Arthur C Clarke Institute  telescope has a diameter 45 cm. At what distance would two small green 

( = 5.4x10
-4

 cm) objects 30 cm, apart be barely resolved by the telescope, assuming the minimum angle of resolution 

for the telescope is given by   

                                                                          

a) 20.6 km b) 17.3 km c) 24.8 km d) 22.4 km 
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4.  cn~qYy` mwSpQt a#wQ a`v`tyk vQ;~km|xy 80 km @v|. ap@g~ a#@shQ krNQk`@v| vQ;~km|xy 5 mm @ls upkl~pny 

krmQn~ @mm a`v`ty pQyvQ a#sQn~ h[En`gw h#kQq#yQ qk~vn~n. 
A crater on the surface of the Moon has a diameter of 80 km. Is it possible to resolve this crater with naked eyes, 

assuming the eye pupil aperture is 5 mm ? 

 

a)  Yes (h#kQy)          b) No(@n`h#kQy)         c)  Depend on country of observation(nQrW]ny krn rt mw wWrny @v|)               

d)  Data provided is insufficient to answer (pQLQwSr# s#pyWmt wrm| qw~w pYm`N`vw~ @n`@v|.)   
 

5. qE@r~]yk av@n@whQ n`xQ qERr 2 m sh ehQ up@n@w hQ n`xQ qEr 20 mm nm|, qE@r~]@y~ vQX`lny vnE@y~ 
If the focal length of  the objective  of a telescope is 1 m and  the focal length of its eye piece is 20 mm, the 

magnification of the telescope is 

a) 10   b) 50     c) 100        d) 200. 

 

6. pY{`n anEkYmn@y~ a#wQ K wr#vk  qWp~wQy 0.4L  @v|. @mm wr#@vhQ 6.23 x 10
-34

 W m
-2 

@]~wYyk~ a#wQ bv 

nQrW]ny kr a#w. @mm wr#vt a#wQ qEr @k`pmnq? obt V`yE@g`~lWy blp$m| @n`slk` h#rQy h#k. (sRr~yy`@g~ qWp~wQy 

L = 3.96 x 10
26

 J s
-1
@v|).  

A K star on the main sequence has the luminosity of 0.4L . This star is observed to have a flux of 6.23 x 10
-34

 W m
-2

. 

What is the distance to this star? You may neglect the atmospheric effects.(Luminosity of the Sun L =3.96 x 10
26

 J s
-1

). 

a) 23 pc b) 125 pc c) 310 pc        d) 453 pc 

 

7. p#h#qQlQ ahs shQw qQnkqW obt q#kQy h#kQ qWp~wW@yn~ adEm wr#@v| vQX`lw~vy m = 6  sh qWp~wW@yn~ v#dQm wr#@v| 

vQX`lw~vy m = -1.5  @v|. qWp~wW@yn~ adEm wr#@v|  sh qWp~wW@yn~ v#dQm wr#@v| Xk~wQ @]~wY awr  anEp`wy kSmk~q?   
The magnitude of the faintest star  you can see with your naked eyes in a very clear night sky is      

m = 6 and that of the brightest star is m = - 1.5. What is the energy flux ratio of the faintest to that of 

the brightest? 
a) 4   b) 0.4     c) 10

-3
       d) 10

-4
  . 

 

8. p^}QvQ-cn~qY pq~{wQ@yhQ p^}QvQ@y~ sQt 384000 k.m. qErQn cn~qYy` phQt` a#wQ awr cn~qY m`syk~ (n]wY) qQn 27.3 k~ @v|. 

p^}QvQ@y~ s~kn~{y @s`yn~n.  
In the Earth-Moon system, it is found that moon is 384000 km away from the earth and the length of the lunar month 

(sidereal) is 27.3 days. Find the mass of the Earth.  

a) 1.5 x 10
6
 kg   b) 3 x 10

19
 kg  c) 6 x 10

24
 kg    d) 9 x 10

31
 kg 

 

9.  w`rk` vQw&ZykS vQsQn~ vs~wSvk vr~N`vlQy C`y`r$pgw klvQt 499 nm hQ a#wQ vr~N`vlW wWr#vk~ qk~n`lqW. 

vQq&g`r@y~qW  @mm vr~N`vlW wWr#v a#w~@w~ 500 nm hQqW y. @d`p~lr~ a`crNyt an#v @mm vs~qSv clny vnE@y~ 
 An astronomer photographs the spectrum of an object and finds a spectral line at 499 nm wavelength. In the laboratory, 

this spectral line occurs at 500 nm. According to the Doppler effect, this object is moving  

  a) (p^}QvQ@yn~ ivwt)  away from the Earth at 499/500 the speed of light.  

  b) (p^}QvQ@yn~ ivwt)  away from the Earth at 1/500 the speed of light.  

  c) (p^}QvQy @vwt)  toward the Earth at 499/500 the speed of light.  

         d)         (p^}QvQy @vwt)  toward the Earth at 1/500 the speed of light. 

 

10. sRr~yy`@g~ qWp~wQy L = 3.96 x 10
26

 J s
-1
 h` sRr~yy`@g~ ary R =7x10

8
 m nm| hQr# @g~ sPl u;~Nw~v@yhQ (Te) 

agy vQy h#k~@k~ .  
The luminosity of the Sun is L =3.96x10

26
 J s

-1
. If the radius of the sun is R =7x10

8
 m  what could be the effective 

temperature of the Sun Te? 

 

a) 6000 K       b) 5600 K     c) 6100 K  d) 5800 K 

 

11. M87 @y`~{ mn~q`kQNQy, M51 sr~pQl`k`r mn~q`kQNQy @mn~ wSn~ gSNyk~ a$wQn~ pQhQt` a#wQ bv nQrW]ny k@L~ nm|, 

]Wrp}yt s`@p~]v M87 @y ~̀{ mn~q`kQNQ@y~ pY@v|gy M51 sr~pQl`k`r mn~q`kQNQ@y~ pY@v|gy @mn~ @k`pmN @v| q? 
 The giant galaxy M87 is observed to be  3 times farther away than the spiral galaxy M51. With respect to the Milky 

Way,  what would be the velocity of the M87 galaxy as that of the M51 galaxy.   

 a) 3 times  smaller,       b) 3 times bigger,  c) 9 times smaller   d) 9 times bigger 

 

12. p^}QvQy mwSpQtqW 60 kg brk~ a#wQ mQnQskS aMhr#t gQ@y~ nm|, aMhr# mwSpQtqW ohE@g~ br vQy h#k~@k~   
The weight of a man on Earth’s surface is 60 kg. If he goes to the Mars, his weight at the Martian surface would be  

  a) 10 kg        b) 20 kg       c) 60 kg      d) 120 kg 
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13.  mn~q`kQNQ@y~ pYx` mN~dl@y~ pQhQtQ wr#, sRr~yy`t s`@p~]v phw @vns~km| qk~vyQ. 
 In comparison with the Sun, stars located in the galactic halo are expected to have 

 a) low metal abundances. (adE @l`~h bhElw~vy) 

 b) metal abundances similar to those in the Sun. (hQr#t sm`n @l`~h bhElw~vy) 

 c) metal abundances higher than those in the Sun. (hQr#t vd` v#dQ @l`~h bhElw~vy) 

 d) none of the above. (ihw ekk~vw~ @n`@v|). 

 

 

14.  hQr# vt` gmn~ gn~n` a`vr~wW {Rm@k~wSvk hQr#t a$wQn~m pQhQtn vQt qEr n]wY  e~kk 31.5 vn awr hQr#t lgQn~m 

pQhQtn vQt qEr n]wY  e~kk 0.5 @v|. {Rm@k~wS@v| k]@y~ a`vr~w k`ly p^}QvQ vr~; vlQn~ 
A Sun-orbiting periodic comet is the farthest at 31.5 A.U. and the closest at 0.5 A.U.  The orbital period of this comet 

(in earth years) is 

a)  8     b) 16   c)  64      d)  76     

 

 

15. qErs~} k~v`sryk rk~w vQs~}`pny z =2 @v|. @mm k~v`sry a@l`~ky mEk~w krWm arBn vQtqWt vd` kSmn s`{kykQn~ 

@m| vnvQt vQX~v@y~ Gnw~vy @vns~ vW aw~q ?  
 Red shift Z, of a distant Quasar is equal to 2. By what factor the density of the Universe changed compared to the time 

when Quasar emits light? 

   a.) 8 times smaller,   b) 8 times larger,   c) 27 times smaller,    d) 64 times smaller 

 

 

16. “”X nm| vR ek~wr` wr#vk Kn~d`Ak (+45dec:8RA) @v|. @mm wr#v s#p~w#m|br~ 22(Xrw~ vQ;Evy) qQn uq`vQy h#k~@k~~ kSmn 

@v|l`vtq? kSmn qQX`@vn~ q? 
 A certain star “X” has the coordinates (+45dec:8RA).  On Sept 22 (Autumnal equinox) at what time does this star rise 

and in what direction?  

 

a.) at 12:00pm  local time in North East  

b) at 8.00pm local time in North West. 

c) at 2:00pm  local time in North East 

d) at 2:00am  local time in North East 

 

 

17. @s.mQ. 21 wrAg a`y`my @y`q` mn~q`kQN`y pQLb[ krnE lbn g@v|;N iw` v#qgw~ h` pYbl vnE@y~   
 Radio observations at a wavelength of 21 cm are useful probes of the galaxy because 

a)  they locate molecular hydrogen.  ( ev` mgQn~ aNEk hyQdYjn~ @s`yn nQs`) 

b)  they find hot, ionized hydrogen clouds in the spiral arms. ( ev` mgQn~ sr~pQl`k`r b`hE vl a#wQ uNEsm|, aynWk^w 

hyQdYjn~ vL` @s`yn nQs`) 

c)  they map neutral hydrogen in the spiral arms. ( ev` mgQn~ sr~pQl`k`r b`hE vl a#wQ s~vx`vQk hyQdYjn~ @s`yn nQs`) 

d)  they can detect dark matter. ( ev` mgQn~ a[Er# p{`r~} @s`y`gw h#kQ nQs`) 

 

 

18.  @qvn Ghnw~v@y~ wr# v#dQpErvw~, v` sh {RlQ al~pvw~ qk~nt  a#w~@w~ kSmn vr~g@y~ mn~q`kQNQ vlq? 
 Which type of galaxy is dominated by Population II stars and contains little or no gas or dust? 

a) elliptical,    b) spiral,     c) barred spiral,       d) irregular 

  

 

19.  sQyU wrAga`y`myn~ hrh` mnQn lq  q^X& vQX`lw~vy hqEn~vnE lbnE@y~ 
The apparent magnitude measured over all wavelengths is called 

1. Absolute magnitude (nQr@p~] vQX`lw~vy) 2. Bolometric apparent magnitude (b@l`~mQwQk q^X& vQX`lw~vy) 

3.Colour magnitude (vr~N vQX`lw~vy)  4. Bolometric absolute magnitude  (b@l`~mQwQk nQr@p~] vQX`lw~vy) 

 

 

20. T-@t`~rQ wr# ayw~vnE@y~ H-R sth@nhQ kSmn @k`tstq ? 
Which part of the H-R diagram that the T- Tauri stars are located  

1. Red giant branch     2. Supergiant branch       3. Pre-main sequence branch  4. AGB branch 
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B @k`ts / PART B  

amEN` a#wQ awQ@r~k hQs~ @k`l @yq`gnQmQn~ phw pYX~nvlt pQLQwSr# spyn~n.  

s$m awQ@r~k pQLQwSr# pwYykm ihlQn~ ob@g~ nm sh vQx`g aAky s[hn~ krn~n. 
(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)  
 

 

21. 1998 a@g`~s~wS 22  qQn uwSr# sEm`wYvt qQs~vR vly`k`r sRr~ygYhNy, s}l vQ;~km|xy 10 cm h` f-anEp`wy 15 qE@r~]yk~ 

@y`q`  35 mm ptlyk~ mwt gw~ C`y`r$pyk pQtpwk~ phw q#k~@v|~. Ptly mw sthn~ vR  mEl~m  C`y`r$p@y~ sthn~ v 

wQ@bn a`k`ryt  sRr~y w#tQ@y~ vQ;~km|xy 13.817 mm h`  cn~qY  w#tQ@y~ vQ;~km|xy 13.235 mm @v|. cn~qYy`t sh 

sRr~yy`t a#wQ qEr (kQ.mW. vlQn~) sh vly`k`r sRr~ygYhNy wQ@bn avs~}`@v|qW sRr~y w#tQy @k`pmN pYm`NykQn~   

(pYwWXwyk~ @ls) cn~qy`@gn~  v#sW  wQbR@y~q yn~n gNny krn~n. ( sRr~yy`@g~ vQ;~km|xy = 1392000 km, cn~qYy`@g~ 

vQ;~km|xy = 3476 km.) 

Below is a picture on a 35 mm film of annular eclipse in North Sumatra on August 22, 1998, taken with a telescope 

having effective diameter 10 cm and f-ratio 15. The diameter of the Sun’s disk in original picture on the film is 13.817 

mm and the diameter of the Moon’s disk is 13.235 mm. Estimate the distances of the Sun and the Moon (expressed in 

km) from the Earth and the percentage of the solar disk covered by the Moon during the annular eclipse.(Diameter  of 

the Sun = 1 392 000 km, Daimeter of the Moon= 3476 km.) 

 

 

 

 

 

22.  qQk~~  sQqEr# vr~N`vlWm`nyk qL sthnk~ a#q @k`ts~ nm| krn~n. @mhQ adEp`dE pQLQb[ @ktQ vQs~wryk~ spyn~n. 

 Sketch the optical parts of a slit spectrograph and label them. Discuss briefly its main drawbacks.  
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23. ap@g~ mn~q`kQNQ@y~ m{&@y~ a#wQ a[Er# a`g`{yk~ vt` sELQgwv a#wQ v`yE vL` ptlykQn~ nQkSw~vn @r\dQ@y`~ wrAg 

nQrW]NvlqW hyQdYjn~ xYmN m`r# sAkY`n~wQ@y~ (nQX~cl vQt sAK&wy-rest frequency = 1420.41 MHz))  sAK`wy 

1421.23 MHz bv nQrW]ny krn lqW. @mm v`yE vL`ptly a[Er# a`g`{@y~ sQt  0.2 pc qErQn~ pQhQtQ@y~ nm| h` ey 

v^w`k`r mgk k] gwv wQ@b|nm|, em vL`ptl@y~ @v|gy nQX~cy kr, ey ap @vwt @h`~ a@pn~ ivwt gmn~ 

krnv`q#yQ qk~vn~n. a[Er# a`g`{@y~ s~kn~{y gNny krn~n. 

Radio wavelength observations of gas cloud swirling around a black hole in the center of our galaxy show that radiation 

from the hydrogen spin-flip transition (rest frequency = 1420.41 MHz) is detected at a frequency of 1421.23 MHz. If 

this gas cloud is located at a distance of 0.2 pc from the black hole and is orbiting in a circle, determine the speed of this 

cloud and whether it's moving toward or away from us and calculate the mass of the black hole. 

 

 

24. H-R sthnk~ a#[ ehQ pY{`n anEkYmQk wr#, rwS @y ~̀{ wr#, nWl~ @y`~{ wr#, sEqE v`mn wr#, rwS v`mn wr# phQtn 

kl`p lkNE krn~n.  sRr~yy` v#nQ wr#vk~ an~wrW] vl`vkQn~ a`rm|x vW wr#@v| avs`ny qk~v` vQk`Xy vn m`r~gy 

em sth@nhQm a#[ qk~vn~n.  

Draw the Hertzsprung-Russel (H-R) diagram and indicate the regions where you could find main sequence stars, red 

giants, blue giants, white dwarfs and red dwarfs. Indicate the track of a sun like star on the same diagram during its 

evolutionary history, i.e. birth from an interstellar cloud of gas and dust to its final demise. 

 

 

25. a`sn~n vX@yn~ @q~X`AX 180 k prwryk~ a#wQv p^}WvQ@y~ nQr]y mw sQtQn pEq~glyQn~ @q@q@nkS ekm @v|l`@v|qW 

psEbQ@m| a#wQ wr# @]~wYyt s@p~]v cn~~qYy`@g~ pQhQtWm nQrW]ny kryQ. cn~qYy`@g~ kYn~wQy (declination) XSn& @v|nm| 

em avs~}`v s[h` qL r$p sthnk~ aqQn~n. em pEq~glyQn~ @q@qn`t qk~nt l#@bn q^X& vQ;EvqAX@y~(right 

ascension) @vns gNny krn~n. 

Two persons, on the equator of the Earth separated by 180 in longitude, observe the Moon’s position with respect to 

the background star field at the same time. If the declination of the Moon is zero, sketch the situation and calculate the 

difference in apparent right ascension seen by those two persons. 

 

vvvvvv 
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