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,yq;if ngsjpftpay; rq;fk; 
INSTITUTE OF PHYSICS, SRI LANKA 

 

13tJ ,yq;if thdpay; kw;Wk; thdpaw; 
ngsjpftpay; xypk;gpahl; Nghl;b - 2019 

THE 13TH SRI LANKAN OLYMPIAD ON ASTRONOMY 

AND ASTROPHYSICS - 2019 
(fhyk; 2 kzpNeuk; / Duration :2 hours) 

 
,t;tpdhj;jhs; gFjp A kw;Wk; gFjp B ,y; 25 tpdhf;fis nfhz;Ls;sJ 

This paper consists of 25 questions in two parts (A & B).  

 
ckJ fzpg;GfSf;Fk; gFjp B ,y; fhzg;gLk; tpdhf;fSf;F tpilaspf;f ,idf;fg;gl;Ls;s 

ntw;Wj;jhs;fis gad;gLj;jTk;. 
Use the attached blank sheets for your calculations and also to answer the questions in Part-B.  

 
midj;J tpdhf;fSf;Fkhd tpilfis ,t;tpdhj;jhspNyNa vOjp midj;J jhs;fisAk; 

Nkw;ghu;itahsuplk; xg;gilf;fTk;. 
Answer all the questions in this paper and submit all sheets to the supervisor at the end of the 

examination. 
 

,yj;jpudpay; fzpg;ghd;fs; gadgLj;jg;glyhk; / Electronic calculators are allowed.  
 

jfty; / Useful information:  
xspapd; Ntfk; / Speed of light c = 3 x 108 m s-1, 

mfpy GtpaPu;g;G khwpyp / Universal gravitational constant G = 6.67 x 10-11 m3 kg-1 s-2,  

#upadpd; jpzpT / Solar Mass 𝑀⨀=1.99 × 1030 kg ,  
`gps; khwpyp / Hubble constant H = 75 km s−1 Mpc−1 ,   

,yj;jpudpd; jpzpT / Mass of electron  me = 9.11 × 10−31 kg,  

tPdpd; ,lg;ngau;r;rp khwpyp / Wien’s displacement constant =   2.898 X 10-3 m K, 

];Bgd;-Nghy;];khd;; khwpyp Stefan–Boltzmann constant  =5.67x10-8 W m-2 K -4  
 

 
tpdhf;fs; njhlu;ghf VNjDk; njsptpd;ik fhzg;gbd;> Mq;fpy nkhopngau;g;ig thrpf;fTk;. 

 

Please furnish the following information before the commencement of the examination 
guPl;ir Muk;gpf;FKd; fPo;fz;l jfty;fis mspf;fTk;  

Full Name of the Candidate  
(guPl;rhu;j;jpapd; KOg;ngau;): 
Examination Centre (guPl;ir epiyak;): Batticaloa /Colombo/Jaffna/Kandy/Kelaniya/ Ruhuna 
/Mihinthale  (underline) 

Index Number (Rl;nlz;): 
Telephone Number (njh.Ng.,y): 

Email (kpd;dQ;ry;) : 

Date of Birth (gpwe;j jpfjp):  
Age as of 2019.12.31 ( 2019.12.31 ehspd;gb 
taJ) : 

School & Grade  
(ghlrhiy kw;Wk; juk;):   

Signature of the Candidate  
(guPl;rhu;j;jpapd; ifnahg;gk;) : 
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A gFjp | PART A 

,g;gFjpapy; cs;s 20 Nfs;tpfSf;Fk;  gjpyspf;f jug;gl;Ls;s tpilj;jhspid 
gad;gLj;jTk;. nghUj;jkhd tpilf;Fupa tl;lj;jpid epow;gLj;jTk;. 

Select the best answer for the 20 questions in this part and mark your answers in the 

attached answer sheet by darkening respective the circle   

 

 

1. α Nfdp]; NkN[hup]pd; (α Canis Majoris) ,lkhW Nfhzk; 0.379’’. 
R+upadplkpUe;J el;rj;jpuj;jpw;fhd J}uk;> 
Parallax angle of α Canis Majoris is 0.379’’. The distance to the star from the Sun, 

 

(A) 12.7 xsp Mz;Lfs;  - 12.7 light years 

(B) 8.6  xsp Mz;Lfs; - 8.6 light years 

(C) 17.2 xsp Mz;Lfs;  - 17.2light years 

(D) 9.2 xsp Mz;Lfs; - 9.2 light years 

(E)  1.2 xsp Mz;Lfs; - 1.2 light years 

 
2. gpd;tUk; Ie;J el;rj;jpuq;fs; G+kpapypUe;J ghu;f;Fk; NghJ xNu msthd 

Ntfj;jpidf; nfhz;Ls;sd (mk;Gf;Fwp %yk; fhl;lg;gLfpd;wd). vJ kpf 
cau;e;j Nubay; jpirNtff; $Wfisf; nfhz;Ls;sJ. 
Following five stars have the same magnitude (Shown by the arrow) of velocity seen 

from Earth. Which one it has the highest radial velocity Component.  

 
 
 

 
 
 
 
 

   

(A) (B) (C) (D) (E) 

 

 

3. m* MdJ ve;j tpz;kPd; ClfKk; ,y;yhj NghJ xU el;rj;jpuj;jpd; 
ntspg;gilahd msthFk; (apparent magnitude). m MdJ mNj el;rj;jpuj;jpd; 
mstplg;gl;l ntspg;gilahd msthFk; (measured apparent magnitude). vdpd; 
m-m* ngWkhdk; miof;fg;gLtJ> 
Let m* be the apparent magnitude of a star, if there wasn't any interstellar medium. And let 

m be the measured apparent magnitude of the same star. Then the value m-m* is called, 

(A) KOikahd jpUj;jk; - absolute correction  

(B)  tpz;kPd; jpUj;jk; - interstellar correction 

(C) NghNyhnkl;upf; jpUj;jk; - bolometric correction 

(D) cwpQ;Rjy; jpUj;jk; - absorption correction 

(E) Nkw;$wpa vJTk; ,y;iy - none of the above 
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4. 8000K Nkw;gug;G ntg;gepiyAld; xU el;rj;jpuk; ve;j miyePsj;jpy; kpfTk; 
jPtpukhf (most intensely) fjpu;tPr;R nra;Ak;. 
At what wavelength does a star with the surface temperature of 8000 K radiate most 

intensely. 

 (A)  0.36 µm   (B) 0.49 µm  (C)  0.80 µm     (D)  1.63 µm    (E)  2.65 µm 

 

5. 102 cm tpl;lk; nfhz;l njhiyNehf;fp %yk; jdpj;jdpahf milahsk; fhz 
,uz;L gr;ir epw (l=550nm) nghUs;fspd; Fiwe;jgl;r Nfhzg; gpupg;G. 
The minimum angular separation of two green colour (l=550nm) objects to identify separately by 

a telescope that has a diameter of 102 cm. 

(A) 6.58 x10 -7 ″     (B)  1.36 x10 -1 ″   (C)   1.36 x10 -3  ″     (D)  6.58 x10-9 ″ (E) 2.34 x10 -3  ″      

 

6. xU el;rj;jpuj;ijf; nfhz;l CCD glj;jpd; gpupT fPNo fhl;lg;gl;Ls;sJ. 
vj;jid vz;zpf;iffs; (counts) el;rj;jpuk; fhuzkhf cs;sd? 
Section of a CCD image containing a star is shown below. How many counts are due to the star?  

 

(A) 50 

(B) 100 

(C) 150 

(D) 200 

(E) 250 

  

 

 
 

7. n[kpdp (Gemini) ,y; gpufhrkhd el;rj;jpuk; vJ? 
What’s the brightest star in Gemini? 

(A) fh];lu; - Caster   (B) nghy;yf;]; - Pollux    (C) mf;Fgd;]; - Acubens  

(D) My;nlgud; - Aldebaran    (E) rpupa]; - Sirius 

 
8. rdpapd; Rw;Wg;ghij fhyk; kw;Wk; miu ngupa mr;R (semi major axis) KiwNa 

29.447 G+kp Mz;Lfs; kw;Wk; 9.54 AU MFk;. rdpapd; epiw vd;d? 
The orbital period and the semi major axis of Saturn is 29.447 earth years and 9.54 AU 

respectively. What’s the mass of Saturn ? 

(A) 1.7 x10-4   M⨀,       (B) 1.3x10-3 
   M⨀,       (C) 0.0015  M⨀   

       (D)      2.3 x10 -4     M⨀,    (E ) 0.00027 M⨀   

 
9. klfh];fhu; kpf ePz;l ,uit vg;NghJ mDgtpf;fpwJ? 

When does Madagascar experiences the longest night? 

(A) khu;r; 21- March 21 (B) [_d; 21 – June 21 (C) nrg;lk;gu; 21 - September 21   

(D) brk;gu; 21 – December 21 (E)  Vg;uy; 8 -  April 8 

10 10 11 10 10 

10 9 10 9 9 

110 10 11 11 11 

10 10 9 11 9 

10 9 9 10 9 
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10.  el;rj;jpuq;fSf;fhd J}uj;ij Jy;ypakhf mstpLtjw;F Kf;Nfhztpay; 
,lkhW Kiwiag; (trigonometric parallax method) gad;gLj;jf;$ba mjpfgl;r 
J}uk; 
The maximum distance that the trigonometric parallax method can be used for accurate 

measurement of distance to stars is 

   (A)  3.26 pc  (B)   10 pc       (C)  50 pc  (D)  100 pc       (E ) 1 ly     

 

11. ,uz;L el;rj;jpuq;fs; G+kpapypUe;J xNu J}uj;ijf; nfhz;bUe;jhy;> mtw;wpd; 
If two stars have same distance from the earth, then their 

(A) ntspg;gilahd msTfs; rkk; - apparent magnitudes are equal 

(B) KOikahd msTfs; rkk; - absolute magnitudes are equal 

(C) ntspg;gilahd msTfspd; tpj;jpahrk;; KOikahd msTfspd; 
tpj;jpahrj;jpw;F  rkk; - difference of apparent magnitudes are equal to the difference 

of absolute magnitude 

(D) gfy; Neuj;jpy; mtw;iwf; fhzyhk; - can see them in the day time 

(E) Nkw;$wpa vJTk; ,y;iy. - none of the above. 

 

 

 

12. ve;j fw;gidahd J}uj;jpy; el;rj;jpuk; itf;fg;gLk; NghJ xU el;rj;jpuj;jpd; 
ntspg;gilahd msT (apparent magnitude)> KOikahd msT (absolute 

magnitude) vd;W miof;fg;gLfpwJ  

The apparent magnitude of a star is called the absolute magnitude when the star is kept at 

a hypothetical distance of 

(A) 20 pc       (B)  1 AU       (C)  32.6 ly         (D)  150 x 106 km  (E) 100 pc 

 

13. el;rj;jpuq;fspd; `hu;tu;l; tifg;ghL (Harvard classification) tz;zk; (colour) 

kw;Wk; ntg;gepiy tupir> mj;NjhL xU epwkhiy tupir (spectral sequence). 
tupirapd; rupahd xOq;F  

The Harvard classification of stars is a colour and temperature sequence as well as a spectral 

sequence. The correct order of the sequence is 

(A) A-B-F-G-H-K-M (-S) 

(B) O-B-A- G-K-F-M (-S) 

(C) O-B-A-F-G-K-M (-S) 

(D) G-I-R-L-A-K-M (-S) 

(E) Nkw;$wpa vJTk; ,y;iy. - none of the above 

 

14. khwp el;rj;jpu ngauplypd; gb> gpd;tUtdtw;wpy; vJ khwp el;rj;jpuj;jpd; 
ngauhf ,Uf;f KbahJ? 
According to the variable star nomenclature, which one of the following could  not be a 

name of a variable star? 

      (A) T Tauri,    (B) B Lyrae,      (C) VV Ceti,        (D) V 1500 Cygnai,      (E) RR Lyrae 
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15. H-R tiuglj;jpy; cs;s ngUk;ghd;ikahd el;rj;jpuq;fs; ve;j gFjpf;Fwpad. 
Majority of the stars in the H-R diagram  fall on the region of   

      (A) rptg;G G+jq;fs; - red giants   (B) gpujhd tupir - main sequence   

(C) nts;is Fs;su;fs; - white dwarfs  (D) R+g;gu; uhl;rju;fs; - super giants   

(E) rptg;G Fs;su;fs; -red dwarfs 

 
16. gy;NtW tbg;ghd;fs; (filters) %yk; el;rj;jpuq;fs; mtjhdpf;fg;gLfpd;wd. 

gpd;tUk; ml;ltiz 4 el;rj;jpuq;fisAk; B kw;Wk; V tbg;ghd;fs; (filters)  
%yk; mtjhdpf;fg;gl;l mtw;wpd; msitAk; fhl;LfpwJ. me;j ehd;F 
el;rj;jpuq;fspy;> vJ Kjypy; cUthFk; (evolve)? 
The stars are observed through various filters. The following table shows 4 stars and their 

magnitudes observed through B and V filters. Of those four stars which one will evolve 

first?  

Star B V 

E 0.56 0.34 

F 0.78 0.58 

G 0.29 0.89 

H 0.45 0.54 

 

  (A)  E    (B) F   (C)  G  (D)  H   (E) NghJkhd juT ,y;iy/ insufficient data 
 

17. 0.08 #upa epiwia tpl Fiwthd epiwAld; xU g;Nuh el;rj;jpuk; (protostar) 
cUthfpdhy; mjd; cs; ntg;gepiy xUNghJk; nju;NkhepA+f;spau; ,izT 
(thermonuclear fusion) njhlq;Ftjw;F NghJkhd cau; ngWkhdj;ij 
milahJ. ,j;jifa nghUs;fs; miof;fg;gLtJ 

If a protostar forms with a mass less than 0.08 solar masses, its internal temperature never 

reaches a value high enough for thermonuclear fusion to begin. Such objects are known as 

 

(A) ,uhl;rj fpufq;fs; - giant planets  

(B) nts;is Fs;su;fs; - white dwarfs 

(C) gpuTd; Fs;su;fs; - brown dwarfs  

(D) vup - asteroids 

(E) R+lhd tpahod; - hot Jupiter 

  

18. ,U klq;F epiw kw;Wk; G+kpapd; Miuapd; 1/3 gq;F nfhz;l fpufj;jpd; 
jg;gpf;Fk; Ntfj;ij (escape velocity) fzf;fpLq;fs;. 
Calculate the escape velocity of a planet with twice the mass and 1/3 the radius of Earth.   
(A) 9.2 km/s   (B) 11.2 km/s   (C)  13.7 km/s   (D) 21.2 km/s  (E) 27.4 km/s  

 

19. ez;L tpz;kPd; kz;lyj;jpy; (Crab nebula) cs;s 100 MeV ntg;g vupg;Gfs; 
FERMI tpz;ntsp njhiyNehf;fp %yk; mtjhdpf;fg;gl;ld. ,e;j 
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mtjhdpg;gpw;F njhiyNehf;fpahy;  gad;gLj;jg;gl;l miyePsk; vd;dthf 
,Uf;Fk;? 
Hot flares of 100 MeV in the Crab nebula were observed by FERMI space telescope. What 

can be the wavelength that was used by the telescope for this observation?  

(A) 5.00 x 10-12 m    (B) 5.00 x 10-14 m   (C) 2.00 x 10-12 m 

(D) 1.24 x 10-12 m    (E) 1.24 x 10-14 m  

 
20. rptg;Gefu;T (redshift) z = 1> H-alpha line )λ=656 nm( cld; xU tpz;kPdpd; 

epwkhiyia (spectrum) vLf;Fk;NghJ> ve;j miyePsj;jpy; Njhd;Wk;? 
When taking the spectrum of a galaxy with redshift z=1, the H-alpha line )λ=656 nm( 

appears at what wavelength?  
  

(A)  656.5 nm      (B) 326 nm      (C) 656 nm      (D) 657nm           (E)  312 nm  

 

 

B gFjp | Part B 
(jaTnra;J ,e;j gFjpf;fhd gjpy;fis  gpuj;jpNaf jhs;fisg; gad;gLj;jp 

toq;fTk;. xt;nthU Nkyjpf jhspd; NkNyAk; cq;fs; ngau; kw;Wk; 
Rl;nlz;iz vOjTk;) 

(Please provide your answers to this part using additional sheets.  

Write your name and index number on top of each and every additional sheet) 

 

,e;j gpuptpy; gpd;tUk; jfty;fis ePq;fs; gad;gLj;jyhk; 

You may use the following information to answer questions in this part 

xspapd; Ntfk;> `g;gps; khwpyp kw;Wk; tPdpd; ,lg;ngau;r;rp khwpyp vd;gtw;wpw;F 
jaTnra;J gf;fk; 1 ,y; cs;s juitg; ghu;f;fTk;. Nkyjpf jfy; : R+upadpd; gad;gL 

ntg;gepiy = 5800 K, R+upadpd; KOikahd (cz;ikahd) msT = 4.83 mag,  

fpufzj;jpd; rha;T = 23º 26’’, G+kpapd; Miu = 6378 km, G+kpf;Fk; #upaDf;Fk; 

,ilapyhd J}uk; = 1 AU = 1.496×1011 m, ruhrup G+kp - re;jpud; J}uk; distance =  3.844 

x 108 m, re;jpudpd; epiw = 7.349 x 1022 kg, nfhOk;G gy;fiyf;fof Ma;tfj;jpd; 

Ms;$Wfs; = 6.9º N, 79.86º E. 
  

For Speed of light, Hubble constant and Wien’s displacement constant  please refer the data 

on page 1. Other Information: Effective temperature of the Sun = 5800 K, Absolute 

magnitude of the Sun = 4.83 mag, Obliquity of the ecliptic = 23º 26’’, Radius of Earth = 6378 

km, Distance between the Sun and Earth = 1 AU = 1.496×1011 m, Mean  Earth - Moon 

distance =  3.844 x 108 m, Mass of Moon = 7.349 x 1022 kg, Coordinates of the University of 

Colombo observatory= 6.9º N, 79.86º E. 
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21.  

i. nfhOk;G gy;fiyf;fofj;jpw;F nrhe;jkhd xU  A f/6.56 & 30.48 cm tpl;lk; 

nfhz;l njhiyNehf;fpapy; 9µm msT gpf;ry;fs; (pixels) nfhz;l 
1024×1024 CCD rpg; (chip) nghUj;jg;gl;Ls;sJ. njhiyNehf;fpapd; ghu;it 
Gyk; (FOV) tpy; epkplq;fspy; vd;dthf ,Uf;Fk;? mtjhdpg;Gfs; 
gy;fiyf;fof tshfj;jpy; elhj;jg;gLfpd;wd. 
A f/6.56 & 30.48 cm diameter telescope owned by Colombo University is equipped 

with a 1024×1024 CCD chip which has 9µm sized pixels on it. What is the Field of 

View (FOV) of the telescope in arc minutes? The observations are conducted in the 

university premises. 

  
ii. mjpfgl;rkhf 24 mm Ftpa ePsk; kw;Wk; fz; tpl;lk; 8 mm I nfhz;l 

,USf;F Vw;w xU kdpjf; fz;zhy; 6.0 mag ntspg;gilahd msitf; 
nfhz;l xU el;rj;jpuj;ij mtjhdpf;f KbAk;. Nkw;Fwpg;gpl;l 
njhiyNehf;fpapd; %yk; mNj thdpiyapy; mtjhdpf;fg;gl KbAkhd 
kq;fyhd el;rj;jpuj;jpd; ntspg;gilahd msT vd;d? 
 A human eye that is adapted to darkness has a maximum focal length of 24mm and the 

diameter of the eye pupil is 8mm can observe a star which has an apparent magnitude 

of 6.0 mag. What is the apparent magnitude of the faintest star which can be observed 

by above telescope under the same sky conditions? 

 

iii. 50 ͦ cauj;ijAila xU el;rj;jpuk; 180 cm kw;Wk; 20 cm  nghUs;tpy;iy 
kw;Wk; ghu;itj; Jz;L Ftpa ePsq;fidf; nfhz;l xsptpyfy; 
njhiyNehf;fp %yk; gy;fiyf;fof tshfj;jpy; mtjhdpf;fg;gLfpwJ. 
me;j Neuj;jpy;> G+kpapd; mjd; mr;R gw;wpa Row;rpapd; tpisthf 
el;rj;jpuj;jpd;; ntspg;gilahd epiyapd; ,lg;ngau;tpid fzpf;f. 
A refracting telescope which has an objective and an eyepiece of focal lengths 180 cm 

& 20 cm respectively is observing a star with an altitude of 50ͦ at the university 

premises. At that moment estimate the displacement of the apparent position of the star 

caused by the rotation of the Earth around its axis. 
 

iv. xU el;rj;jpuj;jpd; cz;ikahd epiy rhu;ghf mjd; ntspg;gilahd 
epiyapy; ,lg;ngau;it Vw;gLj;jf;$ba ,uz;L fhuzq;fisf; fhl;Lq;fs; 
Show two more reasons that can caused to a displacement of the apparent position of a 

star relative to its absolute position. 

 

 

22. [dtup 2018 ,d; KO epyTfSk; R+g;gu;%d;fshf (supermoons) ,Ue;jd> 
Vnddpy; re;jpud; mjd; mz;ikepiyf;F (perigee) mUfpy; ,Ue;jJ. ,uz;L 
epfo;TfSk; G+kp gupjpapy; ,Ue;jjdhy; Nkk;gLj;jg;gl;lJ. ,U cly;fSk; 
mg;Nghnrd;lu;fspy; (apocentres) ,Ue;jhy; kq;fyhd KO epyT (micromoon) 
Njhd;Wk;. re;jpud; MdJ fpufzj;jpd; rkjsgug;gpy;; (plane) Rw;WfpwJ vdf; 
nfhs;f. 
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Both full moons of January 2018 were supermoons because the Moon was near its perigee. 

Both events were enhanced by the fact that the Earth was in perihelion. The faintest full 

moon (micromoon) would appear if both bodies were at apocentres. Assume that the Moon 

orbits in the plane of ecliptic.  

(a) G+kpf;Fk;; R+upaDf;Fk; kw;Wk; G+kpf;Fk; re;jpuDf;Fk; ,ilapyhd J}uj;ij 
ngupnrd;lu; (pericenter) kw;Wk; mg;Nghnrd;lu; (apocentre) ,uz;bYk; fzpf;f. 
cq;fs; gjpy;fis kPl;lupy;( meters) vOJf. 
Calculate distances between the Earth and the Sun and also between the Earth and the 

Moon, both at pericentre and apocentre. Write your answers in meters.  
 

(b) R+g;gu;%d; (supermoon) kw;Wk; ikf;Nuh%d; (micromoon) Mfpa ,uz;bd; 
NghJk; R+upaDf;Fk; re;jpuDf;Fk; ,ilapyhd J}uj;ijf; fz;lwpf. 
Find the distance between the Sun and the Moon during both super and micromoon.  

 

 

 

(c) xU R+g;gu;%dpd; (supermoon) NghJ re;jpudpd; Nfhz msthdJ 
ikf;Nuh%dpd; (micromoon) Nghjhd Nfhz msit tpl (rjtPjq;fspy;) 
vt;tsT ngupaJ? ePq;fs; G+kpapd; ikaj;jpy; ,Uf;fpwPu;fs; vd;Wk; re;jpud; 
xU rupahd Nfhsk; vd;Wk; nfhs;f. 
By how much (in percents) is the angular size of the Moon during a supermoon larger 

than that during a micromoon? Assume that you are at the centre of the Earth and that 

the Moon is a perfect sphere. 

 
R+g;gu;%d; (supermoon) kw;Wk; ikf;Nuh%d; (micromoon) ,uz;bw;Fk;; R+upa 
fjpu;tPr;rpd; jPtpuj;ij (intensity of solar radiation) re;jpudpd; J}uj;jpy; 
fzf;fpLf. Calculate the intensity of solar radiation at the Moon's distance for both 

super and micromoon. 
  

(d) re;jpud; mjd; nrhe;j xspia cUthf;Ftjpy;iy> mJ R+upa fjpu;tPr;ir 
kl;LNk gpujpgypf;fpwJ. vdNt re;jpudpd; xspu;Tj;jd;ik (luminosity LM) 
mjd; My;gpNlh (albedo) (A = 0.136)> FWf;F ntl;L (cross-section) kw;Wk;; 
cs;tUk; fjpu;tPr;rpd; jPtpuj;Jf;F (intensity of the incoming radiation) 
tpfpjrkd; MFk;. R+g;gu;%d; (supermoon) kw;Wk; ikf;Nuh%d; (micromoon) 
,d; LM I fzpf;f. 
The Moon does not produce its own light, it only reflects the solar radiation. The 

luminosity LM of the Moon is therefore proportional to its albedo (A = 0.136), cross-

section and intensity of the incoming radiation. Calculate LM of super and micromoon. 

 
(e) R+g;gu;%d; (supermoon) kw;Wk; ikf;Nuh%d; (micromoon) ,w;F ,ilapyhd 

NtWghl;bid msTfspy; (magnitudes) fzpf;f.  

Calculate the difference in magnitudes between the super and micromoons.  
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23.  

i. khztu;fspd; FOnthd;W ntw;Wf; fz;zpzhy; mupjhfNt mtjhdpf;f 
KbAkhd xU el;rj;jpuj;ij mtjhdpf;f jpl;lkpl;lJ. mjd; 
ntspg;gilahd msT (apparent magnitude) vd;dthf ,Uf;Fk;? 
A team of students planned to observe a star which can be barely observed by naked 

eye. What would be its apparent magnitude? 

 

ii. nfhe;jspg;Gfs; (turbulences) tspkz;lyj;jpy; rkkhf gutpAs;sd vdf; 
nfhs;f. tspkz;ly nfhe;jspg;Gfs; (atmospheric turbulences) fhuzkhf 
rpijTfs; (distortions) Fiwe;jgl;rkhf ,Uf;Fk; ,lj;jpy; 
mtjhdpg;Gfisj; njhlq;f NkNy cs;s el;rj;jpuk; jpl;lkplg;gl;Ls;sJ. 
R+upa m];jkdj;jpw;Fg; gpwF kpf tpiuthf mtjhdpg;Gfisj; 
njhlq;ff;$ba jpfjp vd;d? mtjhdpg;Gfs; gy;fiyf;fof tshfj;jpy; 
elhj;jg;gLfpd;wd. 
Assume that turbulences are equally spread over atmosphere. Above star is planned to 

start the observations at the point where the distortions due to atmospheric turbulences 

are minimum. What would be the date that the observations can be started most early 

after the sun set? The observations are conducted at the university premises. 

 

iii. mtjhdpg;Gfs; njhlq;f KbAkhd Neuj;ij kjpg;gpLq;fs;. 
Estimate the time that the observations can be started. 

 

 

24. kpff; Fiwe;j nrytpy; nrt;tha; fpufj;jpw;F xU tpz;fyj;ij mDg;g 
jpl;lkpl;Ls;Nshk; vdf;nfhs;Nthk;. Mdhy; uhf;nfl; vupnghUs; kpfTk; tpiy 
cau;e;jJ. xU tpz;fyk; ,ae;jpuq;fis Klf;Ftjd; %yk; “rf;jpiag; 
gad;gLj;jhky; ,aq;fr; (Coast)" nra;a KbAk;> ,J gazj;jpd; nryit Fiwf;Fk;. 
xU tpz;fyk; G+kpapypUe;J nrt;tha; fpufj;jpw;F gy;NtW tise;j ghijfisg; 
gpd;gw;wyhk; vd;whYk;> N`h ;̀kd; gupkhw;w Rw;Wg;ghij (Hohmann transfer orbit) 
vd;W miof;fg;gLk; xU ghij Fiwe;j rf;jpiag;  gad;gLj;JfpwJ> vdNt ,J 
kpfTk; tpidj;jpwdhfjhf (most efficient) fUjg;gLfpwJ. N`h ;̀khd; gupkhw;w 

Rw;Wg;ghij (Hohmann transfer orbit) vd;gJ R+upaDld; xU ePs;tl;l 

Rw;Wg;ghijahFk;> ,J ePs;tl;lj;jpd; xU ikaj;jpy; ,yf;F fpufj;jpd; (target 

planet) Rw;Wg;ghijia ntl;LfpwJ. N`h ;̀khd; gupkhw;w Rw;Wg;ghij 

gad;gLj;jg;gLk;NghJ> G+kp N`h ;̀kd; gupjpapy; (Hohmann perihelion) ,Uf;Fk;NghJ 
(R+upaDf;F kpf neUf;fkhd N`h ;̀khd; Rw;Wg;ghijapd; Gs;sp) VTjy; epfo;fpwJ 
(launch occurs). nrt;tha; fpufk; N`h ;̀kd; Vgpypadpy; (Hohmann aphelion) 
,Uf;Fk;NghJ (R+upadpypUe;J ntF njhiytpy; cs;s N`h ;̀khd; Rw;Wg;ghijapd; 
Gs;sp) tUif Vw;gLfpwJ (Arrival occurs). nrt;tha; fpufj;jpw;F mLj;j VTjs 

tha;g;ig jPu;khdpg;gNj cq;fs; gzp (Your task). nghUs;fspd; epiyfs; (positions 

of the objects) kw;Wk; N`h ;̀khd; gupkhw;w Rw;Wg;ghijia jPu;khdpf;f fPNo 

nfhLf;fg;gl;Ls;s R+upa ika xUq;fpizg;G mikg;igf; (heliocentric coordinate 

system) ftdpf;f. cq;fs; gjpy;fspy; J}uj;jpw;fhd myfhf AU I gad;gLj;jTk;. 

(R+upad; - G+kp J}uk; = 1 AU> R+upa - nrt;tha; J}uk; = 1.52  AU) 
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gzpia (task) vspikg;gLj;j> gpd;tUk; %d;W mDkhdq;fs; (assumptions) 
Nkw;nfhs;sg;gLfpd;wd. 

• G+kp kw;Wk; nrt;tha; fpufj;jpd; Rw;Wg;ghijfs; tl;lkhdJ kw;Wk; R+upaid 
ikakhff; nfhz;lit. 

• G+kpAk; nrt;thAk; epiyahd fjpapy; (constant speeds) gazpf;fpd;wd. 

• G+kp kw;Wk; nrt;tha; fpufj;jpd; Rw;Wg;ghijfs; xNu jsj;jpy; (same plane) 
cs;sd. 

 

Suppose that we are planning to send a spacecraft to Mars with the lowest cost. But rocket fuel is very 

expensive. The more a spacecraft can “coast” with engines off, the lower the cost of the mission. Though 

a spacecraft could follow a variety of curved paths from Earth to Mars, one path called the Hohmann 

transfer orbit uses the least energy and is thereby considered to be the most efficient. The Hohmann 

transfer orbit is an elliptical orbit with the sun at one focus of the ellipse that intersects the orbit of the 

target planet. When the Hohmann transfer orbit is used, the launch occurs when Earth is at Hohmann 

perihelion (the point of the Hohmann orbit that is closest to the sun). Arrival occurs when Mars is at 

Hohmann aphelion (the point of the Hohmann orbit that is farthest from the sun). Your task is to 

determine the next launch opportunity to Mars. Consider the heliocentric coordinate system given below 

to determine the positions of the objects and the Hohmann transfer orbit. Use AU as the unit for distance 

in your answers. (Sun-Earth distance = 1 AU, Sun-Mars distance = 1.52 AU) 

In order to simplify the task, following three assumptions are made.  

• The orbits of Earth and Mars are circular and centered on the sun. 

• Earth and Mars travel at constant speeds.  

• The orbits of Earth and Mars are in the same plane.  

 

(a) N`h`;khd; gupkhw;w Rw;Wg;ghijapd; miu-ngupa mr;rpd; (semi-major axis) 
ePsj;ijf; fz;lwpf. 

1800  

Mars at  

arrival 

Sun 
 00  

Earth at  

launch 
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Find the length of the semi-major axis of the Hohmann transfer orbit. 

 

(b) R+upadpypUe;J N`h`;khd; gupkhw;w Rw;Wg;ghijapd; ikaj;jpw;fhd 
(ePs;tl;l ikak;) J}uj;ijf; fzf;fpl;L> NkNy nfhLf;fg;gl;Ls;s 
cUtj;jpy; ikaj;ij “X” vd;W Fwpf;fTk;. 
Caculate distance  from Sun to the center (ellipse center) of Hohmann transfer orbit 

and mark the center as "X" on the figure given above. 

 

(c) N`h`;khd; gupkhw;w Rw;Wg;ghijapd; ,uz;lhtJ ikaj;jpd; 
(second focus) ,Ug;gplj;ijf; fz;Lgpbj;J (xU ikak; - one focus  R+upadpy; 
cs;sJ) NkNy nfhLf;fg;gl;Ls;s cUtj;jpy; “Y" vdf; Fwpf;fTk;. 
Find the location of the second focus (one focus is at the sun) for the Hohmann 

transfer orbit and mark it as "Y" on the figure given above. 

 

(d) nfg;yupd; %d;whk; tpjp> ve;jnthU fpufj;jpdJk; fhyj;jpd; 
tu;f;fkhdJ (square of the period) mjd; Rw;Wg;ghijapd; miu-ngupa mr;rpd;  
(semi-major axis) fd%yj;jpw;F (cube) tpfpjrkdhFk; (P2 = ka3). G+kpapd; 
Rw;Wg;ghij juitg; gad;gLj;jp epiyahd "k" (constant "k") f;fhd 
ngWkhdj;ijf; fz;lwpf. gpd;du; N`h`;khd; gupkhw;w Rw;Wg;ghijapd; 
fhyj;ijAk; kw;Wk; ,e;j Rw;Wg;ghijapy; nrt;tha; fpufj;jpw;fhd gaz 
Neuj;ijAk; fzpf;f. 
Kepler’s Third Law states that the square of the period of any planet is proportional to 

the cube of the semi-major axis of its orbit (P2 = ka3). Find the value for the constant 

"k" using earth's orbit data. Then determine the period of the Hohmann transfer orbit 

and then the travel time to Mars along this orbit. 
 

(e) G+kp kw;Wk; nrt;tha; fpufj;jpd; md;whl ,af;fq;fisg; gad;gLj;jp> 
VTjs rhsuj;jpd; (launch window) NghJ G+kpf;Fk; nrt;tha; fpufj;jpw;Fk; 
,ilapy; ,Uf;f Ntz;ba ,yl;rpaf; Nfhzj;ijf; (ideal angle) 
fzf;fpLq;fs;. (1 nrt;tha; Mz;L = 687 G+kp ehl;fs;) 
Using the daily motions of Earth and Mars, compute the ideal angle to have between 

Earth and Mars during a launch window. (1 Mars year =  687 Earth days) 

 

(f) G+kpapypUe;J nrt;tha; fpufj;jpw;F N`h`;khd; gupkhw;w Rw;Wg;ghijia 
tiuf. 
Draw the Hohmann transfer orbit from Earth to Mars. 

 

 

25.  jug;gl;Ls;s el;rj;jpu tpsf;fg;glj;ijg; gad;gLj;jp gpd;tUk; tpdhf;fSf;F 
gjpyspf;fTk;. 
Answer the following questions using the given star chart. 

i. thd G+kj;jpa Nuifia (celestial equator) tiue;J mij C vdf; Fwpf;fTk;. 
Draw the celestial equator and mark it as C. 

 

ii. fpufzj;ij (ecliptic) tiue;J mij E vdf; Fwpf;fTk;. 
Draw the ecliptic and mark it as E. 
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iii. khu;r; 21 Mk; jpfjp R+upadpd; epiyia D vdf; Fwpf;f. 
Mark the position of Sun on 21st of March by D. 

 

iv. Nfhil Kf;Nfhzj;ij (summer triangle) tiuaTk;. 
Draw the summer triangle. 

 

v. Mokhd thd nghUs; M15 I P vdf; Fwpf;f. 
Mark the deep sky object M15 by P. 

 

vi. tiuglj;jpy; fPNo cs;s el;rj;jpuq;fis mtw;wpd; ,yf;fq;fshy;; 
Fwpf;fTk;. 
Mark below stars on the map by their number. 

1. Ntfh - Vega 

2. My;Nlu; - Altair 

3. Deneb  

4. Markab 

5. Alpheratz 

6. Nfl;il el;rj;jpuk; Nfl;il kPd; - Antares  

 

vii. mk;Gf;Fwp %yk; Fwpf;fg;gl;l el;rj;jpuj;jpd; ngaiu vOJq;fs;. 
Write the name of the star marked by an arrow. 
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i. 6600 K gaDs;s ntg;gepiy (effective temperature) cila el;rj;jpuk; 
xd;W R+upadpd; mNj epwj;jpy; mtjhdpf;fg;gl;lJ. nghUj;jkhd 
mDkhdq;fisf; (assumptions) Fwpg;gpl;L el;rj;jpuj;jpw;fhd J}uj;ij 
kjpg;gpLf. 
A star of an effective temperature of 6600 K was observed in the same colour as the 

Sun. Estimate the distance to the star mentioning the relevant assumptions. 

 

ii. ,e;j el;rj;jpuj;jpd; Miu R+upadpd; 1.7 klq;fhFk;. el;rj;jpuj;jpd; 
KOikahd msitf; (absolute magnitude) fzf;fpLf. 
This star has a radius of 1.7 times of the Sun. Calculate the absolute magnitude of 

the star. 
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        

        

    
Use this  answer sheet to answer to the 20  questions in Part-A. While marking your answers, darken 

the circle which is the correct/best answer as shown in the example below 

 

A. Proper way of marking / darkening / shading 

B. Improper way of marking / darkening / 

shading 

Use the attached blank sheets to answer the questions in Part-B. 

Examiners Use 
Only 

 

Part Marks 

A  
 

B   
 

Total  
 

/100 
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PART A 
 

1    16  

2    17  

3    18  

4    19  

5    20  

6           

7          

8          

9          

10          

11          

12          

13          

14          

15          

 

 


