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,yq;if ngsjpftpay; rq;fk; 

INSTITUTE OF PHYSICS, SRI LANKA 

 

9 tJ ,yq;if fdp\;l thdpay; xypk;gpahl; Nghl;b - 2019 

THE 9TH SRI LANKAN JUNIOR ASTRONOMY 

OLYMPIAD COMPETITION-2019 
(fhyk; 1 kzp 30 epkplk; / Duration: 1 hour and 30 minutes) 

 

,t;tpdhj;jhs; 32 tpdhf;fisAk; (gFjp A kw;Wk; gFjp B); 11 mr;rplg;gl;l 
gf;fq;fis nfhz;Ls;sJ. 

 

This paper consists of 32 questions in two parts (A & B) in 11 printed pages. 

 

gFjp A ,y; fhzg;gLk; 30 tpdhf;fSf;F tpilaspf;f jug;gl;Ls;s tpilj;jhs;fis 
gad;gLj;jTk;. jug;gl;l tpilfspy; kpfr;rupahdij njupT nra;J mjw;Nfw;w tl;lj;jpy; 
tz;zk; jPl;lTk;. mjw;fhf fPo;fhDk; cjhudj;ij ghu;f;fTk;. 
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 

 

❖ rupahf Fwpj;jy; /tz;zkply; A %yk; fhzg;gLk;. 
Proper way of marking / darkening / shading 

❖  gpioahf Fwpj;jy; /tz;zkply; B %yk; fhzg;gLk;. 
Improper way of marking / darkening / shading 
 

ckJ fzpg;GfSf;Fk; gFjp B ,y; fhzg;gLk; tpdhf;fSf;F tpilaspf;f jug;gl;Ls;s 
tpilj;jhs;fis gad;gLj;jTk;.  NtW xOq;fw;w Fwpg;GfSf;fhf ,idf;fg;gl;Ls;s 
ntw;Wj;jhs;fis gad;gLj;jTk; 
Use the attached blank sheets for rough work. Provide your final answers for the part-B in the given space of the 

answer sheet. 

 

guPl;irapd; Kbtpy; tpdhj;jhs; cl;gl midj;J jhs;fisAk; Nkw;ghu;itahsuplk; 
xg;gilf;fTk;. (xt;nthU tpdhj;jhspYk; tpdhf;fspd; xOq;F khWgl;bUg;gjdhy; tpilj;jhSld; 
tpdhj;jhis ifaspj;jy; fl;lhakhdJ)  
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.) 

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

jfty;:  /Useful information: 
 xspapd; Ntfk; / Speed of light c = 3 x 105 km s-1 , mfpy GtpaPu;g;G khwpyp / Universal gravitational  

constant  G = 6.67 x 10-11 m3 kg-1 s-2, R+upa epiw /Solar Mass   M⨀=1.99 × 1030 kg , `g;gps; khwpyp H 

/Hubble constant  H = 75 km s−1 Mpc−1 , ,yj;jpudpd; epiw:/Mass of electron:  me   = 9.11 × 10−31 kg 

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

 Age as of 2019.12.31( 2019.12.31 ehspd;gb taJ) : 

Full Name of the Candidate (guPl;rhu;j;jpapd; KOg;ngau;): 

Examination Centre (guPl;ir epiyak;): Batticaloa /Colombo/Jaffna/Kandy/Kelaniya/Matara/Mihinthale  (underline)    

IColombo/Peradeniya/Kelaniya/Ruhuna/Batticaloa?Jaffna 

Date of Birth (gpwe;j jpfjp):  

Please furnish the following information before the commencement of the examination 

guPl;ir Muk;gpf;FKd; fPo;fz;l jfty;fis mspf;fTk;  

School & Grade  

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

rupahd gjpiyj; Nju;e;njLj;J cq;fs; gjpiy ,izf;fg;gl;l tpilj;jhspy; 
toq;fTk;. 

Select the correct answer and provide your answer in the attached answer sheet.  

 

1. gpd;tUk; ve;j fpufq;fspy; Nkhjpu mikg;Gfs; cs;sd? 
Which of the following planets have ring systems?  

 

(A) rdp - Saturn 

(B) tpahod; - Jupiter 

(C) neg;bA+d - Neptune 

(D) Nkw;$wpait midj;Jk - All of the above 

 

2. nrt;tha; fpufk; G+kpapd; gUtq;fis tpl ,uz;L klq;F ePsKs;s 
gUtq;fisf; nfhz;Ls;sJ. Vnddpy;> 
Mars has seasons twice as long as Earth’s seasons because 

 

(A) nrt;tha; fpufj;jpd; mr;R G+kpapd; mr;ir tpl ,uz;L klq;F 
rha;e;Js;sJ. - Mars’s axis is tilted twice as much as Earth’s axis. 

(B) G+kpapd; tspkz;lyj;ij tpl nrt;tha; fpufj;jpd; tspkz;lyk; 
nky;ypajhf ,Uf;Fk;. - Mars’s atmosphere is thinner than Earth’s atmosphere. 

(C) ;tha; Mz;L G+kpapd; Mz;il tpl ,uz;L klq;F ePskhdJ. - Mars’s year 

is twice as long as Earth’s year. 
(D) nrt;tha; ,d; <u;g;ghdJ G+kpapd; <u;g;G tpirapy; Ie;jpy; ,uz;lhFk;. - 

Mars’s gravity is two fifths of Earth’s gravity. 

  

 

3. nfg;yupd; rk gFjp rl;lk; (,uz;lhtJ rl;lk;) xU fpufk; R+upaid 
neUq;Fk;NghJ Fwpf;fpwJ. mJ>  

Kepler’s equal area law (Second Law) implies that when a planet gets close to the sun, it 

(A) FiwfpwJ  - slows down 

(B) Ntfg;gLj;JfpwJ - speeds up 

(C) mNj Ntfj;ij itj;jpUf;fpwJ - keeps the same speed 

(D) gpd;Ndhf;fp efu;fpwJ - moves backward 

 

4. R+upa kz;lyj;jpy; mjpf mlu;j;jp nfhz;l fpufk; vJ? 
Which is the planet with highest density in the solar system? 

 
(A) Gtp - Earth (B) rdp - Saturn (C) Gjd; - Mercury (D) tpahod; - 

Jupiter 
 

 

5. ve;j re;jpudpy; fzprkhd vz;zpf;ifapyhd vupkiyfs; cs;sd? 
Which moon has the substantial number of volcanos? 

 

(A) ill;ld; -  Titan  (B) A+Nuhgh  -  Europa  (C) kPkh]; -  Mimas (D) mNah  - Io   
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6. Gjd;> Rf;fpud;> G+kp kw;Wk; nrt;tha; gw;wpa gpd;tUk; $w;Wfspy; vJ 
jtwhdJ? 
Which of the following statements about Mercury, Venus, Earth, and Mars, is FALSE? 

 

(A) mit midj;Jk; cs; fpufq;fs;. - they are all inner planets. 

(B)  mit midj;Jk; G+kpf;Fupa fpufq;fs;. - they are all terrestrial planets. 

(C) mit midj;Jk; N[htpad; fpufq;fs;. - they are all Jovian planets. 

(D) mit R+upaDf;F kpf neUf;fkhd ehd;F fpufq;fs;. - they are the four 

planets closest to the sun. 

 

7. R+upaidr; Rw;wpAs;s G+kpapd; Rw;Wg;ghijapd; tbtj;ij gpd;tUk; ehd;F 
tiuglq;fspy; vJ kpfj; Jy;ypakhf rpj;jupf;fpwJ? 
Which of the following four diagrams most accurately depicts the shape of Earth's orbit        

around the Sun?  

 

8. Gjdpd; Nkw;gug;ig G+kpapypUe;J ftdpg;gJ fbdk;> Vnddpy; Gjd;> 
Mercury’s surface is difficult to observe from the earth because Mercury 

 

(A) fpl;lj;jl;l ve;j tspkz;lyKk; ,y;iy. - has almost no atmosphere. 

(B) gytPdkhd fhe;jg;Gyj;ijf; nfhz;Ls;sJ. - has a weak magnetic field. 

(C) R+upaDf;F mUfpy; cs;sJ. - is so near the sun. 

(D) jhf;f gs;sq;fshy; %lg;gl;Ls;sJ - is covered with impact craters 

 

9. gpd;tUtdtw;wpy; R+upadpy; ,Ue;J mjpf J}uk; vJ?   
Which of the following is furthest distance from the Sun?  
 

(A) GShl;Nlh - Pluto  

(B) Fa;g;gu; glyj;jpy; xU thy;kPd; - a comet in the Kuiper belt 

(C) Xu;l; Nkfj;jpy; xU thy;kPd;- a comet in the Oort cloud 

(D) rpWNfhs; glyj;jpy; cs;s xU rpWNfhs; - an asteroid in the asteroid belt 

 

10. ePz;l fhy thykPd;fspd; Njhw;wk; vJ? 
What is the most likely origin of  long-period comets? 

 

  (A) rpWNfhs; 
glyk;; - Asteroid 

Belt  

(B) Fa;g;gu; 
glyk;; - 
Kuiper Belt  

(C) Oort Nkfk; - 
Oort Cloud   

(D) ,uhrpg; glyk; - 
Zodiacal Band  

 

11. G+kpf;Fk; nrt;tha; fpufj;jpw;Fk; xj;jpUg;gJ. Earth and Mars have similar 
 

(A) tpl;lk; - diameters. 

(B) <u;g;G Gyq;fs; - gravity fields. 

(C) mtw;wpd; mr;Rfspd; rha;Tfs;. -  tilts of their axes. 

(D) tspkz;lyk; - atmospheres. 
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12. nrt;tha; fpufj;jpd; Nkw;gug;gpy; cs;s ve;j mk;rk; xU fhyj;jpy; ePu; 
Vuhskhf ,Ue;jJ vd;W fUJNfhs; rpy tpQ;Qhdpfshy; vLf;fg;gLtjw;F 
fhuzkhf mike;jJ? 
Which feature on Mars’s surface leads some scientists to hypothesize that water was once 

abundant? 

 

(A) xypk;g]; Nkhd;]; - Olympus Mons 

(B) thy;]; ikndup]; - Valles Maineris 

(C) vupkiythAk; - craters 

(D) JUt gdpf;fl;bfs; - polar ice caps 

 

13. N[htpad; fpufq;fs; 
Jovian planets are 

 

(A) epyg;gug;G fpufq;fis tpl kpfg; ngupaJ. - much larger than terrestrial 

planets. 

(B) Kf;fpakhf i`l;u[d; kw;Wk; `Pypaj;jhy; MdJ. - composed mainly of 

hydrogen and helium. 

(C) thA fpufq;fs;. - gas planets. 

(D) Nkw;$wpait midj;Jk;. - all of the above. 

 

14. njhiyNehf;fpapd; nghUs; tpy;iyapd; Ftpa ePsk; 2 m kw;Wk; mjd; 

ghu;itj;; Jz;bd; Ftpa ePsk; 10 mm vdpy;> njhiyNehf;fpapd; cUg;ngUf;f 

tY? 
If the focal length of the objective of a telescope is  2 m and the focal length of its eye 

piece is   10  mm, the magnification power of the telescope is? 

 
(A) 200 (B) 40 (C) 50 (D)  400 

 

15. ,d;wpuT 10.00 kzpf;F xU el;rj;jpuk; cjpj;jhy;. ,g;NghjpypUe;J xU 

khjj;jpd; gpd; vg;NghJ cjpf;Fk;? 

If a star rises at 10.00 p.m. tonight, it will rise one month from now at, 

(A) 8:00 p.m. (B) 10:00 p.m.

  

(C) 12:00 p.m.

  

(D) 4:30 p.m.  

 
 

 

16. Nkw;fz;l thy;kPd; tiuglj;jpy;> thy;kPd; rhu;ghf R+upad; vq;Nf cs;sJ? 
In the above Comet diagram, where is the sun relative to the comet? 
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(A) tyg;Gwkhf 
to the right 

 

(B) ,lJGwkhf 
to the left 

 

(C) mjw;F 
NkNy  
above it 

 

(D) mjw;Ff; fPNo 
below it 

17. tiuglj;jpy; thy;kPidg; gbf;Fk; thdpayhsu;fs; mJ R+upaDf;F mUfpy; 

te;Jtpl;lJ vd;gij mwpe;Jnfhs;thu;fs;. Vnddpy;> 
Astronomers studying the comet in the diagram would know that it has come close to the sun 
because 
(A) ,jw;F xU Nfhkh (coma) cs;sJ. - it has a coma. 
(B) mJ ntbf;Fk;. - it explodes. 
(C) fU rpwpaJ - the nucleus is small. 
(D) xU i`l;u[d; Nkfk; mijr; Rw;wpAs;sJ. - a hydrogen cloud surrounds it. 

 

18. tiuglj;jpy;> thy;kPdpd; mlu;j;jpahd gFjp ngauplg;gl;Ls;sJ 
In the diagram, the densest part of the comet is labeled  
 

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

 

19.  fl;lq;fspd; re;jpu Row;rp kw;Wk; G+kpiar; Rw;wpAs;s re;jpudpd; 
Rw;Wg;ghijapd; fhyk; rw;W NtWgLfpd;wd. ml;ltizapy; ve;j tup 
rupahdJ? 
The lunar cycle of phases and the Moon’s orbital period around the Earth differ slightly. 

Which line in the table is correct? 

 
Rw;Wg;ghij fhyk; (ehl;fs;)     re;jpu Row;rp/ehs; 
orbital period(days)       lunar cycle / day 

(A)  27.3     28.0 

(B)  27.3     29.5 

(C)  28.0     29.5 

(D)  29.5     27.3 

 

20. xU khztu; xU nky;ypa gpiw epyitg; ghu;f;fpwhu;. gfypy; ve;j Neuj;jpy;> 
kw;Wk; thdj;jpy; ve;j ,lj;jpy; ,J Njhd;Wk;?  
A student sees a thin, crescent Moon. At what time of day, and whereabouts in the sky, 

would this be visible? 

(A) es;sputpy; njw;Nf - due south at midnight 

(B) fpof;fpy; R+upa cjaj;jpw;F mUfpy; - in the east at dawn 

(C) tlf;Nf Nghyup]; (Polaris) ,w;F mUfpy; - in the north near Polaris  

(D) Nkw;fpy; R+upa m];jkdj;jpw;F mUfpy; - in the west at sunset 

 

21. nrt;tha; fpufj;jpd; ,uz;L epyTfisg; gw;wpa gpd;tUk; $w;Wfspy; vJ 

ngha;ahdJ? 

Which of the following statements about the two moons of Mars is FALSE? 
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(A) mit NghNgh]; (Phobos) kw;Wk; BNkh]; (Deimos) vd;W 
miof;fg;gLfpd;wd. -  they are called Phobos and Deimos. 

(B) mit mz;zsthf nrt;tha; fpufj;jpd; mstpy; ehd;fpy; xU gq;fhFk 
- they are approximately one-fouth the size of Mars. 

(C) mit xOq;fw;w tbtj;jpy; cs;sd. - they are irregularly shaped. 

(D) mit jhf;f gs;sq;fshy; Fwpf;fg;gl;Ls;sd. - they are marked with impact 

craters. 

 

22. tpz;ntspapy; ,Ue;J te;j xU ghiw G+kpapy; gy fl;lq;fis fle;Jtpl;lJ. 
me; epiyfspd; rupahd tupir vd;d? 
A chunk of rock on Earth that has come from space has gone through several stages.  What 

is the correct order of the stages? 
 

(A) meteor, meteoroid, meteorite 
(B) meteorite, meteoroid, meteor 
(C) meteoroid, meteor, meteorite 
(D) meteor, meteorite, meteoroid 

 

23. tpz;ntspapy; cs;s 88 tpz;kPd;fspy;> R+upadpd; kw;Wk; 8 fpufq;fspd; 
ntspg;gilahd ,af;fj;ij (G+kpapypUe;J ghu;f;Fk;NghJ) tptupf;f vj;jid 
tpz;kPd;fs; Njitg;gLfpd;wd? 
Out of the 88 constellations in the celestial sphere how many constellations are required 
to describe the apparent motion (as seen from the Earth) of the Sun and the 8 planets? 

 (A) 44 (B) 12     (C) 13            (D) 22 

24. ,yq;ifapy; nfhOk;gpypUe;J> tlf;F mbthdj;jpw;F NkNy ve;j bfpupapy; 
JUt el;rj;jpuj;ijf; fhz KbAk;? 
From Colombo, Sri Lanka, how many degrees above the northern horizon that one could 
see the Polar star? 

(A)  3      (B)   7       (C)    83      (D)  90 

25. ve;j re;jpu fl;lj;jpy; (fs;) miyfs; mjpfk; cr;rupf;fg;gLfpd;wd (kpf mjpf 
miyfs;)? 
At which lunar phase(s) are tides most pronounced (very high tides)? 

(A) Kjy; fhyhz;by; kl;Lk; - only at first quarter 

(B) KO epytpy; kl;Lk; - only at full Moon 

(C) mkhthirapy; kl;Lk; - only at new Moon 

(D) mkhthir kw;Wk; KO epyTfspy; - both new and full Moons 

 
26. gpd;tUk; ve;j nraw;iff;Nfhs; (fs;) Gjd; fpufj;ij tpl ngupaJ? 

Which of the following satellite(s) are larger than the planet Mercury? 

(A) Nfd;kPl; kw;Wk; ill;ld; - Ganymede and Titan 

(B) re;jpud; kw;Wk; Nfd;kPl; - Moon and Ganymede 

(C) A+Nuhgh kw;Wk; fhyp];Nlh  - Europa and Callisto 

(D) Nkw;fz;l gjpy;fs; vJTk; rupahdit my;y. - none of the above answers are 

correct. 

 
27. R+upadpypUe;J rdpf;F cs;s J}uk; 10 AU Mf ,Ug;gjdhy;> G+kpAld; 

xg;gpLk;NghJ rdpapypUe;J R+upadpd; gpufhrk; vt;thW ,Uf;Fk;? 
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Given that the distance to Saturn from Sun is 10 AU, the brightness of Sun as seen from 

Saturn compared to that of Earth would be  

(A) 10     (B) 0.1       (C) 0.01       (D) 0.25 

 

28. tyJ mnrd;~d; (Right Ascension) mstplg;gLtJ 

Right Ascension measured in 

 

(A) bfpup> tpy; epkplq;fs; kw;Wk; tpy; tpehbfs; - degrees, arc minutes and arc 

seconds   

(B) kzp> epkplq;fs; kw;Wk; tpehbfs; - hours, minutes and seconds  

(C) kPl;lu; - meters      

(D) tyJ ifapd; K~;biag; gad;gLj;Jjy;. - using the fist of right hand. 

 

29. vq;fs; ePl;ba ifiag; gad;gLj;jp thdj;jpy; Nfhz 
mstPl;ilg; ngwyhk;. fl;iltpuYlDk; rpwpa tpuYlDk; 
fhzg;gLk; ,uz;L thd nghUs;fSf;F ,ilNaahd 
Nfhzg; gpupg;G (glj;jpy; fhl;lg;gl;Ls;sgb) 
Angular measurement in the sky can be obtained using our stretched 

hand. The angular separation between two celestial objects seen along the thumb and the 

small finger (as shown in the figure) is 

(A) 5 bfpup - 5 degrees        (B) 10 bfpup - 10 degrees      

(C) 5 bfpup - 15 degrees    (D) 25 bfpup - 25 degrees 

 

30. thdf; Nfhsj;jpd; njw;Fg; Gs;sp> tlf;Fg; Gs;sp kw;Wk; Gs;sp Neubahf 
Nky;Nehf;fp (cr;rk;) topahfr; nry;Yk; tl;lk; miof;fg;gLtJ 

The circle that passes through the south point, north point and the point directly overhead 

(zenith) of the celestial sphere is called 

(A) nkupbad; - meridian      (B) ehbu - nadir       

(C) thd G+kj;jpa Nuif - celestial equator   (D) ngupa tl;lk; - great circle 

  
---- 

 

 

 

 

 

 

 

 

 

 

 



8/11 
 

gFjp B /  PART B  

fPo;fhDk; tpdhf;fSf;F toq;fg;gl;Ls;s tpilj;jhs;fspy; (,izf;fg;gl;Ls;s ntw;Wj; 
jhs;fs;) kl;Lk; gjpyspf;fTk;. 

Answer the following using the given space the answer sheets provided (Attached blank sheets) 

 

 

31. (A) re;jpu fpufzk; Vw;gLtij tpsf;f gpd;tUk; ,lj;jpy; xU fjpu; 
tiuglj;ij tiuf.  

  Draw  a ray diagram in the following space to explain the occurrence of a lunar 

eclipse.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            

(B). R+upa fpufzk; Vw;gLtij tpsf;f gpd;tUk; ,lj;jpy; xU fjpu; 
tiuglj;ij tiuf. 

 Draw  a ray diagram in the following space to explain the occurrence of a solar 

eclipse. 
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(C) re;jpu kw;Wk; R+upa fpufzq;fs; epfOk; R+o;epiyfis tptupf;f. 

Describe the circumstances under which lunar and solar eclipses occur 
 

  
 

 

 

 

        

 

(D) xt;nthU khjKk; ehk; Vd; fpufzq;fisf; fhZtjpy;iy? 

Why don’t we see eclipses every month?  
  

 

 

 

 

 

(E) brk;gu; 26> 2019 md;W ,yq;iff;F njupAk; R+upa fpufzk; vt;thW epfOk; 
vd;gjw;fhd fjpu; tpsf;fg;glj;ij tiuf. 
Sri Lankan eclipse visible on December 26, 2019 Draw a ray chart of how a solar 

eclipse will occur 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q31- Marks 
/25 
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32. (A) xt;nthU ngl;bapYk; ngaiu vOjp gpd;tUk; tpz;kPd;fis milahsk; 
fhz;f. 
 Identify the following constellations by writing the name inside each box.   

 

 
 

(B) epuy; A ,y; cs;s nrhw;nwhliu epuy; B ,y; tptupf;Fk; fpufj;Jld; 
,izAq;;fs;. Match the phrase in column A with the planet it describes in column B.      

 

    

A 

______    re;jpud;fs; ,y;iy - has no moons 

 

______    gdpf;fl;bfs; kw;Wk; J}rp Gay;fs; - ice caps 

and dust storms  

 

_______ G+kpf;F kpfTk; xj;j tpl;lk;> <u;g;G kw;Wk; 
Nkw;gug;igf; nfhz;lJ - most similar to Earth in diameter, 

gravity, and surface 

 

_______  kpfg;ngupaJ> kpf Ntfkhf Roy;fpwJ - largest, 

spinning most rapidly 

 

_______     R+upad; Nkw;fpy; cjakhfp fpof;fpy; 
m];jkpf;Fk; xNu fpufk; - only planet where sun rises in 

west and sets in east 

 

_______   fly; NghJkhdjhf ,Ue;jhy; flypy; kpjf;f 
KbAkhdJ - could float in an ocean if the ocean were big 

enough 

 

_______  kw;w fpufq;fSld; xg;gpLk;NghJ  xt;nthU 248 
tUlq;fSf;Fk; R+upadpy; ,Ue;J mjd; ,lj;ij 
khw;WfpwJ - every 248 years it changes its place from the sun  

compared to the other planets 

B 

a. tpahod; -  Jupiter 

 

b. nrt;tha; - Mars 

 

c. rdp  - Saturn 

 

d. nts;sp  - Venus 

 

e. neg;bA+d; - Neptune 

Q32.a- Marks 
/06 

Q32.b-Marks 
/07 
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 THE 9TH  SRI LANKAN JUNIOR ASTRONOMY OLYMPIAD COMPETITION-2019 

EXAM ANSWER SHEET 

 
Index No: SLJAO9-       
 
 

Center  Medium  Number 

Batticaloa  Sinhala      

Colombo  Tamil      

Jaffna  English      

Kandy         

Kelaniya        

Matara        

Mihinthale        

        

        

    
  

PART A 
 

1     16   

2     17   

3     18   

4     19   

5     20   

6     21   

7     22   

8     23   

9     24   

10     25   

11     26   

12     27   

13     28   

14     29   

15     30   
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