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,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;fTk; 
,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⨀=2 × 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) 

Stefan-boltzmann constant = 5.67x10-8 W m-2 K -4 /  

Wien’s displacement constant = 2.898 X 10-3 m K 
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gFjp A 
 

01. #upadpd; cl;Gwk; 3 gpujhdg; tyaq;fisf; nfhz;Ls;sJ. mt;tyaq;fs; ahJ 
(#upadpd; eLg;gFjpapypUe;J ntspg;Gwkhf mikAk; tifapy; Fwpg;gpLf.)? 

a. cs;sfk; ,  %lfk; , NkNyhL 
b. cs;sfk; , ntg;gr;rydg; gFjp, fjpu;tPr;Rg; gFjp 
c. cs;sfk; , fjpu;tPr;Rg; gFjp, ntg;gr;rydg; gFjp 
d. ntg;gr;rydg; gFjp, fjpu;tPr;Rg; gFjp, epwkz;lyk;    
e. fjpu;tPr;Rg;gFjp, ntg;gr;rydg; gFjp,; cs;sfk; 

 
02. Xu; el;rj;jpuk; 70 #upaj; jpzpitAk; 20 #upa Muj;ijAk; nfhz;bUg;gpd; 

me;el;rj;jpuk; vt;tifiar; rhu;e;jJ? 
a. gpujhd njhlu; tpz;kPd; (Main Sequence) 
b. ,uhl;rj tpz;kPd; (Giant) 
c. FW tpz;kPd; (Dwarf) 
d. epA+j;jpud; tpz;kPd; (Neutron Star) 
e. ghupa ,uhl;rj tpz;kPd; (Supergiant) 

 

03. ,e;jpahtpd; jiyefuhd nly;yp 28.61N mfyhq;F kw;Wk; 77.21E nel;lhq;fpdpy; 
mike;Js;sJ. mg;gFjpapd; njhLthdj;jpy; vd;WNk Njhd;wh Xu; el;rj;jpuj;jpd; 
fhe;jtpyf;fk; ahJ?   

a. 60 ghif 
b. 45 ghif 
c. 0 ghif 
d. -45 ghif 
e. -60 ghif 

 
04. rpWNfhs; tyaj;jpy; mike;Js;s Xu; rpWNfhspd; miug;Ngur;R 3AU MFk;. vdpd; 

mjd; Roy; fhy msT tUlq;fspy; ahJ? 
a. 9 

b. 5.2 

c. 27 

d. 2.1 

e. 3.0    

 

05. tpahodpd; ruhrup Rw;Wg;ghij jpirNtfk; 13.1 km/s, jpzpT 1.97×1027 kg kw;Wk; 
mjd; Rw;Wg;ghijapd; miug;Ngur;R 7.9×108 km MFk;. vdpd; mjd; 
tisTe;jj;jpid SI myFfspy; jUf (Joule-seconds). 

a. 9.0 x 10
42

   
b. 2.6 x 10

47
  

c. 1.6 x 10
55

  

d. 2.0 x 10
43

   

e. 2.5 x 10
35
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06. Xu; Nfhs; thd;GifAUtpd; ikag;gFjpapy; mike;Js;s nghUs; kw;Wk; mg;nghUs; 
milaf;$ba kpfg;ngupaj; jpzpT ahJ? 

a. ntz; FWkPd; , 1.4 #upaj;jpzpTfs; 
b. ntz; FWkPd; , 3.0 #upaj;jpzpTfs; 
c. epA+j;jpud; tpz;kPd; (Neutron Star), 1.4 #upaj;jpzpTfs; 
d. epA+j;jpud; tpz;kPd; (Neutron Star), 3.0 #upaj;jpzpTfs; 
e. Qhapw;Wj;njhFjp, 3.0 #upaj;jpzpTfs; 

 
07. rpWNfhs; tyaj;jpy; fhzg;gLk; “Kirkwood Gaps” vDk; gFjp cWthff; fhudkha; 

miktJ ahJ? 
a. nrt;tha; 
b. tpahod; 
c. rdp 
d. ANudR 
e. #upaf;fhw;W 

 
08. G+kpia Nghd;W 2 klq;F jpzpitAk; 1/3 klq;F Muj;ijAk; nfhd;l Xu; Nfhspd; 

tpLgL jpirNtfj;ij fzf;fpLf.  
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 

 
09. nrt;thapd; Nkw;gug;gpy; fhzg;gLk; 2300km tpl;lj;ijf; nfhd;l Hellas Planitia vDk; 

fpz;zf;Fop njhiyNehf;fpapD}lhf (550 nm miy ePsk; nfhd;l xsp tbfl;bapid 
gad;gLj;jp) cw;WNehf;fg;gLfpd;wJ. mg;nghOJ nrt;tha; G+kpapypUe;J 54.6 million 

km J}uj;jpy; mike;jpUf;Fnkdpy; mf;fpz;zf;Fopia ed;F mtjhdpf;f 
njhiyNehf;fpapy; ,Uf;f Ntd;ba Fiwe;j tpl;lk; ahJ?    

a. 34.8 mm  

b. 26.1 mm   
c. 15.9 mm   
d. 10.6 mm  

e. 7.7 mm  
 

10.  ngwg;gl;l Xu; ghy;ntspapd; epwkhiyia mtjhdpj;j NghJ mjd; rptg;Gg; ngau;r;rp 
(z)  1 Mf mike;jJ. (miy ePsk; 656nm) vdpd; mjpYs;s H My;gh fhzg;gLk; 
miyePsk; ahJ? 

a. 32.6 nm  

b. 326 nm   
c. 656 nm   
d. 1312 nm  

e. 6563 nm 

 

11. fPo;fhzg;gLk; nkrpau; nghUl;fspy; , mjd; tif kw;Wk; el;rj;jpuj; njhFjp jtwhf 
Fwpg;gplg;gl;Ls;s nghUs; ahJ?  

a. M4, NfhsTUthd njhFjp, ];Nfhu;gpad; (tpUr;rpfk;;)  
b. M27, RUs; tbthd ghy;ntsp, rfpl;lhupa];(jDR)   
c. M42, ntsptPr;R thd;GifAU, xupad; (kpUfrPuplk;) 
d. M57, Nfhs;rhu; thd;GifAU, ypuh (Jyhk;)   
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e. M87, ePs;tl;l tbthd ghy;ntsp, tu;Nfh (fd;dp) 
12.  Halley’s comet vDk; gpugy;akhd thy; el;rj;jpuk; 1986 k; tUlk; ,uT thdpy; 

Njhd;wpaJ. mt; thy; el;rj;jpuj;jpd; Rw;Wg;ghijapd; miug;Ngur;R 17.8 AU vdpd; 
mt; thy; el;rj;jpujk; kPd;Lk; vg;nghOJ Njhd;Wk;? 

a. 2023 
b. 2061 
c. 2064 
d. 2093 
e. 2065 

 
13. Xu; el;rj;jpuj;jpd; Eddington vy;iyapid fPo;fhDk; rkd;ghbD}lhf ngw;Wf;nfhs;s 

KbAk;. 

𝐿𝐸𝑑𝑑 =
4𝜋𝐺𝑚𝑝𝐶

𝜎𝑇
 

 
,r;rkd;ghl;by; fhzg;gLk; nrhw;fSf;F nghJthd mu;j;jk; cs;sJ.  
 
Crab Jbg;G tpz;kPdpd; jpzpT 1.4M0 kw;Wk; mJ G+kpapypUe;J 2200pc 
njhiytpy; mike;Js;sJ. Xu; GNuhl;lhdpd; jpzpT 1.67x10-27 kg kw;Wk; σT =
6.65x10−29 m2 MFk;. GtpapypUe;J Crab Jbg;G tpz;kPdpid mjd; cr;r 
xspjpwdpy; Xu; ghu;itahsu; mtjhdpg;ghu; vdpd; mtu; mtjhdpf;Fk; mjd; 
xspu;T (fw;iw mlu;T my;yJ mlu;j;jp) ahJ? 
 
a. 3 x 10-5 Wm-2     

b. 3 x 10-10 Wm-2     

c. 3 x 10-15 Wm-2   

d. 3 x 10-20 Wm-2     

e. 1.5 x 10-5 Wm-2  

14.  Crab thd;GifAUtpd; 100 MeV nfhd;l #lhd Rlu;tl;Lf;fs; (Hot flares) FERMI 
tpd;ntsp njhiyNehf;fpapD}lhf mtjhdpf;fg;gl;lJ. vdpd; ,t; mtjhdpg;gpw;fhf 
njhiyNehf;fpapy; gad;gLj;jg;gl;l miyePsk; ahJ? 
 

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  
 

15. NfhsTUthd Xu; tpd;kPd; njhFjpapd; tpl;lk; 2 pc MFk;. mjpy; nkhj;jkhf 107 
el;rj;jpuq;fs; cs;sd. ,j;njhFjpapYs;s el;rj;jpuq;fis jdpj;jdpahf 
mtjhdpf;f 2.4m ,ilf;fz; (aperture) nfhd;l Hubble tpd;ntsp njhiyNehf;fp 
gad;gLj;jg;gLnkdpd; mJ mike;jpUf;f Ntz;ba J}u vy;iy ahJ? 
 
(tpd;kPd; njhFjpapYs;s midj;J el;rj;jpuq;fSk; xNu jsj;jpYk; (i = 90°) rkkhd 
njhiytpy; gpupe;Jk; fhzg;gLk; vdf; fUjTk;) nts;nshspapd; ruhrup miyePsk; 
5000Å MFk;. 

a. 2 pc 
b. 20 pc 
c. 200 pc 
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d. 2000 pc 
e. 20 000 pc 
 

16. cU (A) apy; tif 1 rhu;e;j nrgPl; epiyayw;w el;rj;jpuj;jpd; (Cepheid variable 

star) xsp tisT fhzg;gLfpd;wJ. #upadpd; jdpg;gUkd; M = 5.0 vdpd; cU (A) 
apYs;s xsp tisT %yk; tptupf;fg;gLk; nrgPl; epiyayw;w el;rj;jpuj;jpw;Fs;s 
njhiyT ahJ? cU (B) apy; nrgPl; epiyayw;w el;rj;jpuj;jpd; xspu;jpwd; kw;Wk; 
fhy msT ,ilapYs;s njhlu;gpid tpsf;Fk; tiug;glk; fhzg;gLfpd;wJ.  

 

 
 

a. 2 pc 
b. 20 pc 
c. 200 pc 
d. 2000 pc 
e. fzpg;gpl NghJkhd juTfs; ,y;iy. 

 
17. Zubeneschamali (β Librae) vd;gJ B8V tifia rhu;e;j Xu; el;rj;jpukhFk;. mjd; 

xspj;jpwd; 130 L0 kw;Wk; Njhw;wg;gUkd; V = 2.6 MFk;. me;el;rj;jpuj;jpw;Fs;s J}uk; 
ahJ? (1 pc = 206265 Au kw;Wk; #upadpd; Njhw;wg;gUkd; (Visual magnitude) -26.7 
MFk;.)   

 
a. 10 pc 
b. 20 pc 
c. 30 pc 
d. 40 pc 
e. 200 pc 

 
18. GtpapypUe;J 15  gpy;ypad; xsp Mz;Lfs; njhiytpy; mike;Js;s Xu; goikahd 

Ijurd; thA GifNkfj;jpd; ,ay;ghd tpl;lk; 1.00 x 105 xsp Mz;Lfs;; MFk;. 
mg;GifNkfk; mz;l Ez;ziy gpd;Gyf; fjpu;tPr;R (CMBR) thd; tiuglj;jpy; 
1.34 x 10-5 rad mstpyhd Xu; xspkpf;f ntg;gg;Gs;spia cUthf;Fk;. ,t; 
mtjhdpg;gpw;fpzq;f gpugQ;rj;jpd; thd;ntsp tisT (u) kw;Wk; jpirNtff;Fiw 
$wsT (q) njhlu;ghd rupahd $w;W ahJ? (,Us; rf;jpapd; mlu;j;jp $wsT Xu; 
fhyk; rhu;gpyh khwpyp vdf; fUjTk;)   
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 Space curvature 

thd;ntsp tisT (u)  
Deceleration parameter 

jpirNtff;Fiw $wsT (q) 
a 0 q = ½ 

b + q > ½ 

c + q < ½ 

d - q < ½ 

e - q = ½ 

 
 
19. jw;Nghija gpugQ;rj;jpDila ,Us; rf;jpapd; mtjp mlu;j;jp 1.0 x 10-26 kgm-3 

kw;Wk; mlu;j;jp $wsT (ΩΛ) = 0.7 MFk;. gpugQ;rj;jpd; gjhu;j;j mlu;j;jpAld; 
xg;gpLifapy; fjpu;tPr;R mlu;j;jp jtpu;f;fj;jf;fjhapd; gpugQ;rj;jpd; jpirNtff;Fiw 
$wsT (q) ahJ? gpugQ;rj;jpd; gjhu;j;j mlu;j;jpapid fPo;fhDk; rkd;ghl;bd; %yk; 
ngwKbAk;. 

gpugQ;rj;jpd; gjhu;j;j mlu;j;jp 𝜌𝑚 =  
3𝐻0

2𝑞

4𝜋𝐺
 

a. 0.05 
b. 0.01 
c. 0.14 
d. 0.27 
e. 0.30 

 
20. mz;ltpay; rptg;Gg; ngau;r;rp z = 1.5 MFk; Xu; ghy;ntsp kz;lyk;, ehk; ,d;W 

fhDk; xspj;Jfs;fis (light photons) ntspapl;l NghJ/ntspapl;l fhyj;jpy; mjd; 
mz;l mstpilf; fhuzp ahJ? (jw;Nghija mz;l mstpilf; fhuzp 1.0 vdf; 
fUjTk; ) 

a. 0.1 

b. 0.4 

c. 0.6 

d. 2.5 

e. 10 
 

gFjp B 
 
21. Gtprhu; mirah Rw;Wg;ghijapy; tyk; tUk; Xu; tpz;ntsp Nrhjidf;$lj;jpy; 

mike;Js;s Celestron C 1400 njhiyNehf;fpAld; [14” (356 mm) ,ilf;fz; kw;Wk; 
f/11 ] Xu; Gjpa SBIG ST-8300M xU tz;z CCD Gifg;glf;fUtp (camera) 
,idf;fg;gl;Ls;sJ. ,g; Gifg;glf;fUtp %yk; vLf;fg;gLk; Gifg;glq;fspd; 
jpwdhd fhl;rpg;Gyj;jpid mstpl Xu; gupNrhjid cUthf;fg;gl;lJ. 
,g;Gifg;glf;fUtp 5X Barlow xsp tpy;iy %ykhf njhiyNehf;fpAld; 
,idf;fg;gl;Ls;sJ. ,r;nray;ghl;bw;fhf fyPypad; nraw;iff;Nfhs;fspd; (Galilean 

satellites) Rw;Wg;ghij mirTfs; gad;gLj;jg;gl;lJ. 2010/10/18 Kjy; 2010/10/25 

tiu ,g;Gifg;glf;fUtpahy; vLf;fg;gl;l 4800 Gifg;glq;fspypUe;J njupe;njLj;J 
jpUj;jpaikf;fg;gl;l 10 Gifg;glq;fs; (glk; 1-10) fPNo jug;gl;Ls;sd. 

a. ngwg;gl;l 4800 Gifg;glq;fis Muha;ifapy;, D ia jtpu;j;j Vida 
fyPypad; nraw;iff;Nfhs;fshy; njhiyNehf;fpapd; fhl;rpg;Gyj;jpypUe;J 
KOjhf ,lk;ngau/efu Kbatpy;iy vd mwpag;gl;lJ.  
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(A) 

1. ,g;Gifg;glq;fspy; fhdg;gLk; A,B,C,D vd Fwpaplg;gl;l fyPypad; 
nraw;iff;Nfhs;fspid ed;whf Muha;e;J milahsk; fhz;f. 
 
2. ,g;Gifg;glq;fspd;gb, njhiyNehf;fpAld; ,idf;fg;gl;l CCD 
Gifg;glf;fUtp %yk; vLf;fg;gl;l Gifg;glq;fspd; fhl;rpg;Gyj;jpid, Xu; 
fyPypad; nraw;iff;Nfhspd; Rw;Wg;ghij mirTfs; %ykhf mstpl 
KbAk;. mr; nraw;iff;Nfhs; (satellite) ahJ?  
3. ,f;fhy fl;lj;jpy; G+kpapypUe;J tpahoDf;Fs;s ruhrup njhiyT 6.12 x 

108 km vdpd;, njhiyNehf;fpAld; ,idf;fg;gl;l CCD Gifg;glf;fUtp 
%yk; vLf;fg;gl;l Gifg;glq;fspd; fhl;rpg;Gyj;jpid, ePu; A) 2 y; Fwpg;gpl;l 
fyPypad; nraw;iff;Nfhspd; (satellite) Rw;Wg;ghij mirtpid gad;gLj;jp 
fzf;fpLf.   
 
 tpahodpypUe;J fyPypad; nraw;iff;Nfhs;fSf;F cs;s njhiyT 

ml;ltiz 1y; jug;gl;Ls;sJ. 

 

 

 

 

 

 

Table 1 )ml;ltiz 1( 

 

(B) 

1. glk; (8) y; fhl;rpahf;fg;gl;Ls;s Kf;fpakhd thdpay; epfo;T ahJ? 
 

2. Xu; tpQ;Qhdp ePu; A)2y; Fwpg;gpl;l fyPypad; nraw;iff;Nfhspd; nka;ahd 
tpl;lj;jpid fz;Lgpbf;f epidj;jhu;. mtu; “CCDOps” vDk; 
nkd;nghUspid cgNahfpj;J mr;nraw;iff;Nfhspd; tpl;lj;jpD}lhf 
fhzg;gLk; gl%yq;fspid/gpf;nry;fis fzf;fpl;lhu;. glk; (8) y; cs;s 
mf;fyPypad; nraw;iff;Nfhspd; tpl;lj;jpD}lhf 31 gpf;nry;fs; ,Ue;jJ.  

 

SBIG ST-8300M CCD Gifg;glf;fUtpapd; njhopy;E}l;g tptuf;$w;iw 
gad;gLj;jp mf;fyPypad; nraw;iff;Nfhspd; nka;ahd tpl;lj;jpid 
fzf;fplTk;.      

fyPypad; nraw;iff;Nfhs; 
Galilean Satellite 

tpahodpypUe;J   cs;s njhiyT (km) 

Average distance from Jupiter 

mNah  (Io) 4.21 x 105 

A+Nuhgh (Europa) 6.70 x 105 

fdpkpl; (Ganymede) 1.07 x 106 

fyp];Nlh  (Calisto) 1.88 x 106 
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mDkhdq;fs; :- 
 

 mf;fyPypad; nraw;iff;Nfhs; Xu; rkr;rPuhd Nfhs tbtj;jpy; 
fhzg;gLtNjhL xNu(rkkhd) kj;jpaf;Nfhl;L kw;Wk; KidT tpl;lq;fis 
nfhz;Ls;sJ.  

 GtpapypUe;J nraw;iff;Nfhspw;Fs;s njhiyT GtpapypUe;J tpahodpw;F 
cs;s njhiytpw;F rkkhFk;. 

 

  22. 

 

cU(1)       cU(2) 
 
,t;tpzhtpd; cU(2) y; fhzg;gLtJ, <u;g;Gf;Fupa tpy;iyahf nray;gLk; , kPdk; 
el;rj;jpuj; njhFjpapy; mike;Js;s CL0024+1654 vDk; tpz;kPd; njhFjpapd; 
Gifg;glkhFk;. mjd; rptg;Gg; ngau;r;rp(z) 0.39 MFk;. mg;Gifg;glj;jpy; X vd 
Fwpaplg;gl;Ls;s tpz;ntsp kz;lyj;Jld; (fjpu;r;rpijT cUtk; Nghy; Njhd;Wk;) 
cs;s njhiyT 2543.2 Mpc MFk;. 
 
,t;tpzhtpd; cU(1) y; fhzg;gLtJ, M vDk; jpzpTila, rkr;rPuhd Nfhs tbtk; 
nfhd;l, α  tpyf;F Nfhzj;jpy; xspf;fjpu;fis tisf;Fk; Xu; Gs;sp <u;g;G tpy;iyahFk;. 
mt;tpy;iyapd; jpzpT kw;Wk; <u;g;Gf;Fwpa tpyf;F Nfhzj;jpd; ,ilNa cs;s njhlu;G 
,t;thwhdjhFk;, (α  vd;gJ kpfr;rpwpa Nfhzkhff; fUjTk;) 
 

∝ =
𝟒𝑮𝑴

𝒉𝑪𝟐
 

cU(2) y;, 

SBIG ST-8300M (Monochromatic CCD 

Camera) 

CCD Chip   = Truesense KAF-8300 
Pixel array = 3326 x 2504 
Chip size    = 17.96 x 13.52 mm 
Pixel size   = 5.4 μm  
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O = ghu;itahsu;  
S = %yk;  S1 = Sd; <u;g;Gf;Fwpa fjpu;r;rpijT cUtk; 
L = Gs;sp <u;g;G tpy;iy 

h = NkhJifr;rhuhkhwp (tpy;iyapd; jpzpT M kw;Wk; tpy;iyapd; jsj;jpypUe;J 
tpyfh xspf;fjpupd; re;jpg;Gg;Gs;sp ,ilNa cs;s njhiyT )  
  

 ,t;tpzhtpy; fhzg;gLk; α, β, γ kpfr;rpwpa Nfhzq;fshFk;. mjdhy; 
𝐭𝐚𝐧 𝜽 ≈ 𝜽  

 
1. tpy;iy kw;Wk; ghu;itahsu; eLNt cs;s Neu;Nfhl;bidr; rhu;eJ, S1 cUtj;jpd; 

Nfhz tbt epiy (𝜽) tpid ngw;Wj;jUk; fPo;fhDk; rkd;ghl;bid ngWf. 
 

𝜽𝟐 = (
𝟒𝑮𝑴(𝑫𝑺 − 𝑫𝑳)

𝑪𝟐 𝑫𝑺 𝑫𝑳
) +  𝜷𝜽 

2. <u;g;G tpy;iy(L) , %yk; (S) kw;Wk;  ghu;itahsu; (O) Mfpa 3k; xu; Neu;Nfhl;bD}lhf 
(β=0) xd;Nwhnlhd;W rPuhf xOq;F nra;ag;gl;Ls;sJ. mJ Id;];ild; tisak; 
vd;wiof;fg;gLk; tisak; Nghd;w cUtj;ij cUthf;Fk;. 1y; fhzg;gLk; 
rkd;ghl;il gad;gLj;jp Id;];ild; tisaj;jpd; (Id;];ild; Miu = 𝜃𝐸   ) Nfhz 
Miuf;fhd rkd;ghl;bid ngWf.     
 

3. CL0024+1654  ,d; Id;];ild; Miu (𝜃𝐸) = 2.75 × 10−4 rad vd mstplg;gl;lJ. 
xsp miy ePsj;jpid gad;gLj;jg;gLj;jp 2.4m ,ilf;fz; (aperture) nfhd;l Hubble 
tpd;ntsp njhiyNehf;fpia nfhd;L ,t; tisaj;jpid cUjpahf Muha KbAkh? 

 
4. NkNy fhDk; juTfis gad;gLj;jp <u;g;G tpy;iy nfhd;l CL0024+1654 tpz;kPd; 

njhFjpapd; jpzpit fhz;f.       
 

5. xsp mstpay; mtjhdpg;Gf;fs; %yk; mt;tpz;kPd; njhFjpapd; jpzpT  2x109 M0 
vd mwpag;gl;lJ. ,t;tpU ngWkhdq;fspd; NtWghl;bw;F fhuzk; ahJ? ( #upadpd; 
jpzpT = 2 x 1030 kg) 

 
23. ePu; ckJ Ntw;W fpuf thrp ez;gupd; miog;gpw;fpdq;f, G+kp Nghd;w Xu; fpufj;jpy; 

ckJ tpLKiwia fopf;fpd;wPu;. mq;F ckf;F fpilj;j rpy mtjhzpg;Gf;fs; rpy. 
a. mf;fpufj;jpd; Xu; ehs; mjd; tUlj;ij tpl kpff;FiwthdJ. ePu; 

jq;fpapUf;Fk; gFjp(A) mf;fpufj;jpd; tl miuf;Nfhsj;jpy; mike;Js;sJ. 
b. mf;fpufj;jpd; (A) apd; cr;repiyapypUe;J mjd; #upad; ( jha; el;rj;jpuk;) 

Njhd;Wk; kpff;Fiwe;j Nfhzk; 100 MFk;. Fwpg;gpl;l ehspy; #upad; 
cr;rneLq;Nfhl;by; kw;Wk; cr;repiyapypUe;J njd;GwkhfTk; 
mike;Js;sJ. 

c. mf;fpufj;jpd; (A) apd; cr;repiy kw;Wk;  cr;rneLq;Nfhl;il flf;Fk; mjd; 
#upad; ,ilNa Njhd;Wk; kpfg;ngupa Nfhzk; 900 MFk.; Fwpg;gpl;l ehspy; 
#upad; cr;rneLq;Nfhl;by; kw;Wk; cr;repiyapypUe;J njd;GwkhfTk; 
mike;Js;sJ. ,it Xu; Mz;by; ,f;fpufj;jpy; Vw;glf;$ba cr;rfl;l 
rk;gtq;fshFk;.  
    

1. ,t; mtjhdpg;Gf;fspd; gb, 
i. mf;fpufj;jpy; (A) apd; mfyhq;F 

ii. mf;fpufj;jpd; mr;R rupjiyf; fhz;f. 
 

2. ckJ Ntw;W fpuf thrp ez;gupd; ,y;yk; xNu mfyhq;fpy; Mdhy; (A) apypUe;J 
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1000 km njd;Gwkhf mike;Js;sJ. mt;tplk; (B) MFk;. xt;nthW tUlj;jpYk; 
xU ehs; #upad; (A) apd; cr;rneLq;Nfhl;by; kw;Wk; (A) apd; cr;repiyapypUe;J 
kpff;Fiwe;j Nfhz NtWghl;by; mike;Js;sNghJ Nfhilr; #upafzepiyNeuk; 
Neubahf (B) apd; Nky; Njhd;Wk;. mf;fpufj;jpd; Miuapid fhz;f. 
 

3. Xu; epwkhiyf;fUtp %yk; me;el;rj;jpuk; K tif FWtpz;kPdhff; 
cUjpg;gLj;jg;gl;lJ.  ,f;fpufj;jpy; Xu; Mz;bd; ePsk; 31 Gtp ehl;fs; vdpd; ,jd; 
Rw;Wg;ghijapd; miug;Ngur;rpidf; fzf;fpLf. 
(k வகைகைச ்சசரந்்த குள்ள நடச்த்திரத்தின் சராசரித ்திணிவு, சூரிைனின் திணிவின் 0.6 

மடங்ைாகும்) 

   
 

4. K tif FWtpz;kPdpd; xspj;jpwd; 0.1 L0 MFk;. ,f;fpufj;jpd; xsp jpUg;Gk; jpwd; 
0.30 MdNjhL mJ Gtpapd; ruhrup xsp jpUg;Gk; jpwdhFk;. ,q;F gRikf;Fby; 
tpisT ,y;iy vd mDkhdpj;J ,f;fpufj;jpd; Nkw;gug;G ntg;gj;jpid fzf;fpLf. 
( #upadpd; (ek; #upaj;njhFjpapYs;s) xspu;jpwd; 3.85x1026 W , Stefan–Boltzmann 

khwpyp = 5.67x10-8 Wm-2K- 4 )  
 

5. (A) ahdJ ,f;fpufj;jpd; fly; kl;lj;jpypUe;J 6000 m cau;tpYs;s Xu; kiyapd; 
cr;rpapy; mike;Js;sJ. mbthdj;jpy; el;rj;jpuj;jpd; tspkz;lyKwpT 24/ MFk;. 
Xu; el;rj;jpuk; (A) apypUe;J Xuj;jpy; Rw;Wj; JUtkhf njd;gl Njitahd 
kpff;Fiwe;j fhe;jtpyf;fk; ahJ?  
(,f;fpufk; Xu; rkr;rPuhd Nfhsnkdf;fUjTk;)              

 
  
 
 
24. ve;j Xu; Nfhs tbtg; nghUSk; jd; Royr;rpid Rw;wp kpf Ntfkhf RoYk; NghJ 

mjd; mjpfgl;r KwpT Ntfj;pj milAk;. ,J Vw;glf; fhuzk;, epy eLf;NfhL 
kPJs;s ika Nehf;F KLf;fk; kw;Wk; <u;g;G KLf;fk; rkd; MtjhFk;. (my;yJ 
mirT my;yJ RoYk; epiyapYs;s Xu; ghu;itahsupd; Nehf;Fepiyapd; gb 
<u;g;gpdhy; Vw;gLk; KLf;fj;jpidtpl ikaePf;f KLf;fk; mjpfupf;Fk; NghJ). ,J 
mlf;fkhd cL vr;rq;fspd; Roy; Ntfj;jpid mwpa cjTk; ngsjPf Nfhl;ghlhFk;.  

vt;tpj el;rj;jpuj;jpw;Fk; ,f;Nfhl;ghl;bD}lhf ngwf;$ba mjpfgl;r Roy; Ntfk; 

𝒗 = √
𝑮𝑴

𝑹
  vdf; fhzTk;.  

vdpd; 1.4M 0jpzpitAk; 10 km MiuAk; nfhd;l Xu; epA+j;jpud; el;rj;jpuj;jpd; Roy; 
Ntfj;jpid fzf;fplTk;. epA+j;jpud; el;rj;jpuk; Nfhs tbtkhdnjdf; fUjTk;.  

 

 
25. tpz;ntspg; nghUl;fspd; jpzptpid epu;dapf;f cjTk; gy mjpetPd Kiwfis 

mwpa, %yj;jpzptpid (fpufk;/el;rj;jpuk;) RoYk; gyj; Jfs;fy; %yk; juTfs; 
ngwg;gLfpd;wd. ,g;gapw;rpapy; nfg;yupd; %z;whk; tpjp kw;Wk; epA+l;ldpd; <u;g;G 
tpjpfs; tpahod; kw;Wk; mjid Rw;wpAs;s midj;J fyPypad; 
nraw;iff;Nfhs;fSf;Fk; nghUe;Jnkdf; fUjg;gLfpd;wJ. mNjNghy; ,J 
tpahodpd; jpzptpidf; fhz cgNahfg;gLj;jg;gLk;. ,jw;fhf tpahoidr; Rw;wp 
mike;Js;s gpujhd epyTfspd; Rw;Wf;fhyk; kw;Wk; tpahoDf;Fs;s njhiyTfs; 
fPNo jug;gl;Ls;sd.  
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a. fPo;fhDk; ml;ltidia gad;gLj;jp log(P) apid   y mr;rhfTk; log(a) 

apid   x  mr;rhfTk; nfhd;l tiug;glj;jpid tiuf. midj;J 
mr;Rf;fspw;Fk; myFfis gad;gLj;jTk;. 

  
b. ePu; ngw;w tiug;glj;jpw;fhd #j;jpuj;jpidg; ngWf. 
 
c. mt; tiug;glj;jpd; %yk; ngwg;gl;l rha;T tpfpjk;, fPo;fhzg;gLk; 

rkd;ghl;bd; %yk; fpilf;fg;gLk; rha;T tpfpjj;jpy; 3/2 gq;nfdf; 
fhl;lTk;. 

𝐺 (𝑚
1

+ 𝑚
2

) =
4𝜋

2
𝑎

3

𝑃
2

    

d. tiug;glk; %yk; ngwg;gl;l #j;jpuj;jpd; y ,ilntl;bid gad;gLj;jp 
tpahodpd; jpzpitf; fhd;f.  

 
 
 

 
  

epytpd; ngau; 
Name of moons 

Rw;Wf;fhyk; (ehl;fspy;) 
P= Orbital period (days) 

miug;Ngur;R /tpahoDf;Fs;s 
njhiyT 

a= Semi major axis( m) 

Io (mNah) 1.77 4.2 x 108 

Europa (ANuhgh) 3.55 6.7 x 108 

Ganymede (fdpkPl;) 7.15 1.1 x 109 

Callisto (fyp];Nlh) 16.7 1.9 x 109 
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