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VA\
>tV|  BV >kVBD z2 x>_W \uD x>[\ 

>V VVo VE ]^, o] VzA^, \V] > 

sV>V^^ \uD \[VzA^ gBk V >suz >BVVzD 

\Vk, \Vsz c>s|D kl_ kkVFA \uD luE mBV_ 

\[V^ ks_ >BV|^m. D\[V zAV VA\ 

kkVFA \uD luE mB V>m  >s|m.

>  >MV _m >MBV V > luE \B\V D\[V 

zA > klKD \] |kV, \ gD F]kV, su 

FD xBuElV ~||>_ Vm. *V_ ]B VA\ ][  

> mkVzD  >s|m. m xuKD V >z 

>BV FD \Vkz kw|D t_V kBVzD.

       

       gB, 
           kkVFA \uD luE m
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>Vz] xD 
Bz|DxD

\V>  
>Vz]l[ \A:

Nguz;lk; (Universe)


mz;lq;fspd; njhFg;G 

(Cluster of galaxies)


ghy;ntsp mz;lk; + 

mz;il mz;lq;fs;

(milky way Galaxies) (other Galaxies)


#hpaf; FLk;gk; (Solar System)


G+kp + gpw 7 Nfhs;fs; 

(nkhj;jk; 8 Nfhs;fs;)


re;jpud; (Moon)

\m xk

D (Universes	)

gy;NtW kpy;ypad; fzf;fpy; 
mz;lq;fisf; nfhz;l njhFg;G 
Nguz;lk; vdg;gLk;. 
,J gue;J tphpe;J nfhz;Nl 
nry;fpwJ. ,J Fwpj;j Ma;Tfs; 
,d;Dk; njhlh;e;J eilngw;Wf; 

nfhz;Nl ,Uf;fpd;wd.





 \A

D	(Galaxy)

gyf; Nfhbf;fzf;fhd tpz;kPd;fspd; 

njhFjpNa mz;lk; vdg;gLk;.

,j;jifa mz;lq;fspy; xd;W 

ghy;ntsp mz;lk; - ehk; thOk; 

#hpaf; FLk;gk; ,Uf;ff; $ba 

mz;lkhFk;. 

V_k D (Milky	Way	Galaxy)

#hpad; cl;gl> fz;fSf;F Gyg;gLk; 

tpz;kPd;fs; vy;yhk; ghy; ntsp 

mz;lj;ijr; rhh;e;jit.

rpy ehs;fspy; njspe;j ,uT thdpy; 

ntz;ik epwj;jpy; xspUk; gl;il 

Nghd;w gFjp Gyg;gLk;. 









As \uD D  B z|DD
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ghy;ntsp mz;lj;ij ekJ Kd;Ndhh; 

V_k (Milky way) vdTk; gVB 
 vdTk; mioj;jdh;.

V_k D

ekJ ghy;ntspAk; kpf mlh;j;jpahd 
tpz;kPd; njhFjpjhd;.
,e;j tpz;kPd;fs; ntFnjhiytpy; 
,Ug;gjhy; Gs;sp Nghyf; fhl;rp 
jUfpd;wd. ,jpy; Vwf;Fiwa 1011 
tpz;kPd;fs; cs;sd. 
,e;j mz;lk; RUs; tbtkhff; 

fhzg;gLfpwJ. 

B z|DD (Solar	System)

#hpaf; FLk;gj;jpy; 8 Nfhs;fs; 
kw;Wk; mtw;wpd; Jizf; Nfhs;fs;> 











vhpf;fw;fs;> thy; el;rj;jpuq;fs;> Fs;sf; 
Nfhs;fs;> FWq;Nfhs;fs; kw;Wk; gy 
Mapuf;fzf;fhd tpz;kPd;fs; 
fhzg;gLfpd;wd. 
#hpaidr; Rw;wp 8 Nfhs;fSk; Rw;wp 
tUfpd;wd.
ghy; ntsp mz;lj;jpy; xU gFjpapy; 
Nfhs;fs;> Jizf;Nfhs;fs; kw;Wk; gpw 
thd;nghUs;fs; #hpaid ikakhff; 

nfhz;L Rw;wp tUfpd;wd. 

#hpaf; FLk;gj;jpd; Mu msT 5.6 × 109 fp.kP

s*[^
tpz;kPd; vd;gJ <h;g;G tpirapdhy; 

gpizf;fg;gl;l xspUk; thAf;fisf; 

nfhz;l xU kpfg;nghpa ge;J 

Nghd;wjhFk;. 

G+kpf;F kpf mUfpy; cs;s tpz;kPd; 

#hpad; 

thdj;jpy; xNu xU tpz;kPd; kl;Lk; 
epiyahf ,Ug;gJ Nghd;W Njhd;WfpwJ. 
,e;j tpz;kPd; mk s*[ _m 
VVZ vdg;gLk;.

tpz;kPd;fs; ngUk;ghYk; [ 
\uD oBD thAf;fshy; MdJ.









B z|DD
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B[
#hpad; #hpaf; FLk;gj;jpd; ikaj;jpy; 
cs;sJ.
,J  kpfg; nghpa ntg;gkhd 
thAg;ge;J ,jd; <h;g;Grf;jpjhd; 
#hpaf; FLk;gj;ijg; gpizj;J 
itj;Js;sJ. 
#hpaf; FLk;gj;jpd; xsp kw;Wk; 
ntg;gj;jpw;F %y Mjhuk; #hpad; 
jhd;. 
#hpad; G+kpapypUe;J Rkhh; 15 Nfhb fp.kP 
njhiytpy; cs;sJ. vdNt #hpad; 
kpFe;j ntg;gkhf ,Ue;jhYk; kpjkhd 
ntg;gNk G+kpia te;jilfpwJ. 
#hpaf; FLk;gj;jpy; jhNd xspUk; 
xNu thd;nghUs; #hpad; jhd;.
,J caphpdq;fs; tho mbg;gil 
Njitahf ,Uf;fpd;wJ.
tpdhbf;F 250 km Ntfj;jpy; cU 

kz;ly ikaj;ij Rw;wp tUfpwJ. 

 
BM[ \A















xU tpdhbf;F 700 kpy;ypad; ld; 

i`l;u[d; vhpe;J `PypakhfpwJ 

Vuhskhd ntg;gk; ntspapLfpwJ. 

vdNt ,J nghpa neUg;Gg; ge;J (Fire 

ball ).

#hpadpd; tho;ehs; 10>000 kpy;ypad; 

Mz;Lfs; MFk;. Mdhy; jw;NghJ 

5000 kpy;ypad; Mz;Lfs; fle;J 

tpl;lJ. #hpaid |kBm ]D 
(middle star) vdyhk;. 

#hpad; xU kz;lyj;ij xU Kiw 

Rw;wp tu 250 kpy;ypad; Mz;Lfs; 

MfpwJ. ,JNt Vt g| _m 
B g| vd;fpNwhk;.

#hpadpy; cs;s thAf;fs; : 

 i`l;u[d; - 9.2 %  

 `Pypak; - 7.8%

BM[ c^\A

#hpadpd; mLf;fpid 3 gphpthfg; 

gphpf;fyhk;

fNuhNdh];gpah; 

(Nkw;Gw mLf;F)

,J epwf;Nfhsk; 

vdg;gLk;. ,jd; 

ntg;gepiy 6000oC

FNuhNkh];gpah; 

(eL mLf;F) 

rptg;G epwk; MFk;. 

Vwf;Fiwa 14 

kpy;ypad; nfy;tpd; 

mstpy; cs;sJ.

Nghl;Nlh];gpah; 

(cs; mLf;F) 

1.5 Nfhb bfphp C 

MFk;. cl;gFjp 

xspf;Nfhsk; 

vdg;gLk;. 




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g[V\V vd;Dk; mz;lk; 

G+kpf;F kpf mUfhikapy; cs;s xU 

nghpa mz;lkhFk;. ,J G+kpapypUe;J 

2×106 xsp Mz;Lfs; njhiytpy; 

cs;sJ. 

BzD tz c^ EB 
kV|^:

#hpad; G+kpia tpl 2000 klq;F 

vil mjpfk;

#hpad; G+kpia tpl 10>00>000 klq;F 

mstpy; nghpaJ.

#hpadpd; <h;g;G tpir Gtpapd; <h;g;G 

tpiria tpl 28 klq;F mjpfk;.







B z|DD EA zA^ 

 V^^ B

1 kpfg;nghpa Nfhs; tpahod;

2 kpfr;rpwpa Nfhs; Gjd;

3 kpfg;nghpa Jizf;Nfhs; fhdpNkL  (tpahodpd; 

Jizf; Nfhs;)

4 kpfr;rpwpa Jizf;Nfhs; BNkh]; (nrt;thapd; 

Jizf;Nfhs;)

5 ePyf;Nfhs; (Blue Planet) G+kp

6 gr;irf; Nfhs; (Green Planet) ANud];

7 rptg;Gf; Nfhs; nrt;tha;

8 gpufhrkhd Nfhs; nts;sp

9 ntg;gkhd Nfhs; nts;sp

10 mlh;j;jpahd Nfhs; G+kp

11 Fsph;r;rpahd Nfhs; neg;bA+d;

12 fhiy el;rj;jpuk; nts;sp

13 khiy el;rj;jpuk; nts;sp

14 #hpaf; FLk;gj;jpw;F mUNf cs;s el;rj;jpuk; gpuhf;]pkh nrd;#hp

15 gpufhrkhd  el;rj;jpuk; (#hpaf; FLk;gj;jpw;F 

ntspNa)

rph;u]; (lhf; el;rj;jpuk;)

16 #hpaDf;F kpfj; njhiytpYs;s Nfhs; neg;bA+d;

17 #hpaDf;F kpf mUfpYs;s Nfhs; Gjd;

18 mjpf Jizf;Nfhs;fisf; nfhz;l Nfhs; tpahod; (63)
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19 Fiwthd Jizf;Nfhs; nfhz;l Nfhs; G+kp (1)

20 Jizf;Nfhs; ,y;yhj Nfhs; Gjd; kw;Wk; nts;sp

21 Ntfkhd Rw;Wf;fhyk; nfhz;l Nfhs; Gjd;

22 nkJthd Rw;Wf;fhyk; nfhz;l Nfhs; neg;bA+d;

23 Ntfkhd jw;Row;rp fhyk; nfhz;l Nfhs; tpahod;

24 nkJthd jw;Row;rp fhyk; nfhz;l Nfhs; nts;sp

25 G+kpf;F kpf mUfpy; cs;s Nfhs; nts;sp

26 G+kpapd; ,ul;il nts;sp

27 G+kpiag; Nghd;W tho;tpay; #oiy nfhz;l 

Jizf;Nfhs;

ill;ld; (rdpapd; Jizf; 

Nfhs;)

V^^
Nfhs;fs; rPuhf xsph;e;jgb fhl;rp 

jUk;. Nfhs;fs; kpDkpDg;gJ ,y;iy. 

Nfhs;fs; xNu epiyapy; ,Ug;g 

jpy;iy

#hpaf; FLk;gj;jpy; 8 Nfhs;fs; 

cs;sd mit

1.  Gjd; 2.  G+kp

3.  tpahod; 4.  ANud];

5.  nts;sp 6.  nrt;tha;

7.  rdp 8.  neg;bA+d;

,e;j 8 Nfhs;fspy; ntWk; fz; 

fshy; kw;Wk; njhiy Nehf;fpahy; 

ghh;f;ff;$ba Nfhs;fs; fhzg; 

gLfpd;wd. 

kD V_ VB 
V^^

A>[, k^ Mfpa Nfhs;fs; #hpa 

cjaj;jpw;F rw;W Kd;Gk;> khiyapy; 

kiwe;j gpd;Gk; Gyg;gLk;. mit rpwpJ 

Neuj;jpw;F njhLthdk; mUNf 

kl;Lk; Gyg;gLk; nts;spf;Nfhs;> 











fhiyapy; #hpa cjaj;jpw;Fr; rw;W 

Kd;G Gyg;gLk; NghJ sk^ vd 

miof;fpd;wdh;. 

kVF, sBVw[, M Mfpa %d;W 

Nfhs;fSk; ,uT thdpy; fpof;fpNyh> 

jiyf;F NkyhfNth Nkw;fpNyh 

ntWk; fz;fSf;Fj; njhpAk;. 

Ie;J Nfhs;fis kl;Lk; ehk; ntWk; 

fz;fshy; fhz KbAk;. 

mit>

1. Gjd;  2. nts;sp

3. nrt;tha; 4. tpahod;

5. rdp  

,Nj Nghy;> 5 Nfhs;fisAk;> #hpad; 

kw;Wk; re;jpuidAk; ntWk; fz;fshy; 

ghh;f;f ,aYk;.

>VVBV_ V B 
V^^

1. ANud]; 2. neg;bA+d;




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NkYk;> FWq;Nfhs;fisAk;> Fs;sf; 

Nfhs;fisAk;> thy; el;rj;jpuq;fisAk;> 

gy Mapuf;fzf;fhd tpz;kPd;fisAk;> 

mz;lq;fisAk; njhiyNehf;fp topahf 

ghh;f;f ,aYk;. 

#hpaf; FLk;gj;jpd; vl;Lf; 

Nfhs;fisAk;> jplf; Nfhs;fs; kw;Wk; 

thAf;Nfhs;fs; vd ,uz;lhfg; 

gphpf;fyhk;. 

]V^ kVV^^

1. Gjd;   1. tpahod;

2. nts;sp 2. rdp

3. G+kp  3. ANud];

4. nrt;tha; 4. neg;bA+d;



#hpadpd; tlJUtj;jpw;F NkNy 

nrd;W> xU gUe;Jg; ghh;it ghh;j;jhy; 

vy;yhf; Nfhs;fSk; fbfhuj;jpy; 

vjph;j; jpirapy; Rw;wp tUtJ Nghyg; 

Gyg;gLk;. 

vy;yhf; Nfhs;fSk; xNu jpirapy; 

Rod;whYk;> #hpaidr; Rw;wp tUk; fhyk; 

xd;Wf;nfhd;W NtWgl;bUf;Fk;.

#hpaidr; Rw;Wk; Nfhs;fs; jk; 

ghijia tpl;L tpyFtjpy;iy. 

vy;yhf; Nfhs;fSk; ePs;tl;lg; 

ghijapy; #hpaidr; rw;Nwwf; Fiwa 

xNu rkaj;jpy; Rw;wp tUfpd;wd. 

mt;thW Rw;wp tUk; ghijiar; 

u V> vd miof;fpNwhk;. 







ve;j Nfhs;fSf;Fk; jhdhf xspia ckpOk; jd;ik ,y;iy. mjhtJ 

Nfhs;fSf;F Ra xsp fpilahJ. #hpa xspiaNa mit gpujpgypf;fpd;wd.

V^ >uwuE
V^

u VD
(V^)

EA B mV^

Gjd; 58-65 88 ehl;fs; - ,y;iy

nts;sp 243 ehl;fs; 224.7 ehl;fs; khiy kw;Wk; 

fhiy Nfhs;

,y;iy

G+kp 23 kzp 56 

epkplk;

235 ehl;fs; ePyf;Nfhs; epyh(1)

nrt;tha; 24 kzp 37 

epkplk;

687 ehl;fs; rptg;G Nfhs; Nghg];> ilNkh]; (2)

tpahod; 9 kzp 55 

epkplk;

11 Mz;Lfs; 

10 khjq;fs;

thAf;Nfhs; 63 Jizf;Nfhs;fs; 

(ANuhg;gh> 

fhyp];Nlh> 

fhdpNkL)
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rdp 10 kzp 40 

epkplk;

29 Mz;Lfs; 5 

khjq;fs;

tisaq;fs; 

cs;s Nfhs;

60 Jizf;Nfhs;fs; 

nghpaJ illd;

ANud]; 17 kzp 14 

epkplk;

84 Mz;Lfs; gr;irf; Nfhs; 27 Jizf;Nfhs;fs;> 

kpuhz;lh> 

Vhpay; Mfpad 

Kf;fpakhdit.

neg;bA+d; 16 kzpfs; 164 Mz;Lfs; 

9 khjq;fs;

- 13 Jizf;Nfhs;fs;> 

Kf;fpakhdit 

biul;lhd;> neiua;L

 g| :

thdpay; njhiytpw;fhd myF 

xsp Mz;L vdg;gLk;. xU Mz;L 

fhyj;jpy; xspf;fjph; Vwf;Fiwa 3 × 108 

kPl;lh; / tpdhb Ntfj;jpy; nry;yf;$ba 

njhiyT xU xsp Mz;L vdg;gLk;.

1  g| = 9.46 × 1012 .*.
kVMB_ z :

G+kpapypUe;J #hpadpd; njhiyT 

1.46 × 108 fpNyh kPl;lh; MFk;. 

,j;njhiyNt thdpay; myF (AU) 

vdg;gLfpwJ. 

\ V^^ \uD \_ 
\ V^^

Nfhs;fspd; Rw;Wg;ghij G+kpapd; 

Rw;Wg;ghijia tpl rpwpajhf 

,Ug;gjhy; Gjd; kw;Wk; nts;sp 

Nfhs;fs; fPo;kl;lf; Nfhs;fs; 

vdg;gLk;. 

kw;w Nfhs;fs; Nky; kl;lf; Nfhs;fs; 

vdg;gLfpd;wd. 





k^ kw;Wk;  Nfhs;fs; 

jw;Row;rpapy; wom \uV 
u[. Mdhy; kw;w midj;Jf; 

Nfhs;fSk; jw;Row;rpapy; Nkw;fpypUe;J 

wV  nry;fpd;wd. 

z^ V^^ (Dwarf	Planets)

Kjypy; #hpaf; FLk;gj;jpy; 9 

Nfhs;fs; ,Ue;jd. 2006Mk; Mz;L 

midj;Jyf thdpay; xd;wpak; 

(International Astronomical Unit) G@

l;Nlh xU Nfhs; ,y;iy vdTk; 

AjV xU Fs;sf; Nfhs; vdTk; 

tifg;gLj;jpaJ.

AjV, , , \\ 
*B Kjypad 2006k; Mz;L 

Fs;sf;Nfhs;fs; vdg; Gjpajhf 

tifg;gLj;jg;gl;Ls;sd. 

,it #hpaidr; Rw;wp tUfpd;wd. 

,it mstpy; kpfr; rpwpait. 

re;jpuid tplr; rpwpait. vdNt 

jhd;> ,it Fs;sf; Nfhs;fs; 

vdg;gLfpd;wd. 







www.kalvinews.com

www.kalvinews.com

http://www.kalvinews.com
http://www.kalvinews.com


�

AslB_

8 V^^ u >VzA:

A>[
#hpaDf;F kpf mUfpy; cs;sJ. 

jd;idj;jhNd Rw;w 59 ehl;fs;.

#hpaidr; Rw;w 88 ehl;fs;. 

Jizf;Nfhs; ,y;iy.

#hpaid Rw;Wk; Nfhspy; kpfNtfkhf 

Rw;Wk; Nfhs; MFk;. 

,J Ntfkhd Nfhs;.

k^ (Venus)

#hpadpypUe;J 2tJ Nfhs; MFk;.

fhiy el;rj;jpuk; kw;Wk; khiy 

el;rj;jpuk; vd miof;fg;gLfpwJ. 

mjd; mlh;j;jp> epiw Gtpiag; 

Nghd;wJ. ,jdhy; nts;spf; Nfhis 

Asl[  (Earth’s	 Twin)	

vd;fpNwhk;.

#hpaid mLj;J gpufhrkhf 

njhptJ.

Gtpf;F mUfpy; cs;sJ.

jd;idj; jhNd Rw;w 243 ehl;fs;. 

#hpaidr; Rw;w 224.5 ehl;fs;.



























fpof;fpypUe;J Nkw;fhf Rw;WfpwJ. 

Jizf;Nfhs;fs; ,y;iy. 

As (Earth)

V^ (Blue	 Planet)	 Vnddpy; 

Gtpapy; ePh; cs;sJ. 

5tJ nghpa Nfhs;. xNu xU 

Jizf;Nfhs; cs;sJ.

jd;idjhNd Rw;w 23 kzp 56 epkplk; 

vLj;Jf; nfhs;fpwJ. 

#hpaid Rw;w 365.25 ehl;fs;.

kVF (Mars)

#hpadpypUe;J 4tJ Nfhs;.

EkA WV^ (Red	Planet)

twz;l MWfs;> nraypoe;j vhpkiy> 

ghiytdq;fs;> ghiwfs;> gdp%ba 

JUtq;fs; cs;sJ. 

Jizf;Nfhs;fs; - 2 (Nfhg];> 

nla;Nkh];)

nrt;tha; fpufj;jpy; caphpdk; ,Uf; 

fyhk;  vd Muha 1979_ k 
sD mDg;gg;gl;lJ. 1998_ 
V sD  mDg;gg;gl;lJ.





















z^ V^^
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sBVw[ (z)	(Jupiter)

kpfg;nghpa Nfhs;> V> V^ 
(Giant	plant).

kpfg;nghpa rptg;G Gs;sp 

fhzg;gLfpwJ.

jd;idj;jhNd Rw;w 10 kzp Neuk; 

vLj;Jf; nfhs;fpwJ. 

#hpaidr; Rw;w 12 Mz;Lfs;. 

Jizf;Nfhs;fs; - 63.

G+kpia tpl 11 klq;F nghpaJ.

NfdpNkl; Jizf;Nfhs; kpfg;nghpaJ.

kw;w Jizf;Nfhs; - VV, 
VoV 

rdpf;F mDg;gg;gl;l tpz;fyk;  - 

VEM

M (Saturn)

2tJ kpfg;nghpa Nfhs;. 
7 tisaq;fs; (Ring) cs;sJ. 
jd;idj;jhNd Rw;w  10.5 kzp 
Neuk;.
#hpaidr; Rw;w 29.5 Mz;Lfs;.
ntWk; fz;zhy; ghh;j;jhy; kQ;rs; 
epwkhfj; njhpAk;.
Jizf;Nfhs;fs; - 60.
Kf;fpaj; Jizf;Nfhs; - [ 
(Titan)	

 (Uranus)

Kjypy; njhiyNehf;fp %yk; 

fz;lwpag;gl;l Nfhs; 1781 s_oBD 
s_[ fz;Lgpbj;jhh;.

Jizf;Nfhs;fs; - 27

Kf;fpa Jizf;Nfhs;fs; - 

tVV, B_, DB_, DB_, 
VMBV

































jd; mr;rpy; 98 bfphp rha;e;Js;sJ. 

vdNt cUz;L nfhz;Nl #hpaidr; 

Rw;Wk;. 

jd;idj;jhNd Rw;w 17 kzp Neuk;.

#hpaidr; Rw;w 84 Mz;Lfs;.

5 Nja;e;j tisaq;fs; cs;sJ.

fpof;fpypUe;J Nkw;fhf Rw;WfpwJ. 

MV[ kB^

 njhiyNehf;fp topNa ghh;j;jhy;> 

rdpf;Nfhisr; Rw;wp tisak; Nghd;w 

mikg;G fhzg;gLk;. Ez;fw;fSk;> 

J}Rk; gdpAk; nfhz;l njhFjpNa ,e;j 

tisak;.

 rdpapd;  tisak; jhd; vLg;ghdJ 

vd;whYk; sBVw[, , R[ 
Mfpa Nfhs;fSf;Fk; tisaq;fs; cs;sd. 

R[ (Neptune)

1846 - K.G,	 V (o[) 
fz;lwpe;jhh;.

Jizf;Nfhs; - 13 Kf;fpakhdit : 

VF|
fUg;Gg; Gs;sp Nfhs;.

jd;idj; jhNd Rw;w - 16 kzp 

Neuk;.

kV_ ]D (comet	)

thy; el;rj;jpuk; vd;gJ xU tpz;kPd; 

,y;iy.

gdp> J}R Kjypag; nghUs;fs; 

epiwe;j gdpg;ghiwjhd; (fhkl;).

#hpaDf;F mUNf tUk; NghJ gdp 

cUfp MtpahjyhYk;> #hpa xsp 

gpujpgypg;gjhYk; thy;Nghy; ePz;L 

Njhd;WfpwJ. 
























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kV_ ]][ kV_ VmD 
Bz ] ]l_ mikAk;.

#hpadpypUe;J tUk; Ez;Jfs;fs; 

thy;el;rj;jpypUe;J ntspg;gLk; 

Mtpapd; kPJ NkhJtjhy; thy;gFjp 

cUthfpwJ. 

zV^^ (Asteroids)

nrt;tha;f; NfhSf;Fk;> tpahod; 

NfhSf;Fk; ,ilapy; ,yl;rf; fzf;fhd 

FWq;Nfhs;fs; cs;sd. 

rpW rpW fw;fs;> ngUk;ghiw Kjy; 

300 - 400 fp.kP tpl;lk; cila 

ngUk; thd;nghUs;fs; Mfpatw;wpd; 

njhFjpNa ,e;jf; FWq;Nfhs;fs; 

,tw;wpy; rpytw;Wf;F ,e;jpag; 

ngah;fSk; mspj;Js;sdh;

,tw;iw gwf;Fk; Nfhs;fs; vdTk; 

rpWNfhs;fs; vdTk; miof;fyhk;.

 ,e;jpahtpd; thdpay; mwpQh; - 

kbVA
 mZrf;jpj; Jiwapd; je;ij - 

VVVF
 fzpj Nkij - V\VD 

u^ (Metors)

ghiwj;Jz;Lfs; xd;Wld; xd;W 

NkhJtjhy; Gtpia Nehf;fp tUk; 

ghiwj;Jz;Lfs; tspkz;lyj;jpy; 

CLUTk; NghJ cuha;tpdhy; vhpe;;J 















tpLfpd;wd. ,jid ]D 
(Falling	Stars) vdyhk;.

Tu^ (Meteroites)

o kV_ ]D (Halley	Comet)

 1862y; vl;kz;l; N`ypahy; fz;lwpag; 
gl;lJ.

 76 tUlq;fSf;F xU Kiwj; 
Njhd;Wk;.

 ,Wjpahf 1986y; Njhd;wpaJ. ,dp 
2062 y; Njhd;Wk;. 

 1922 [Piy \P Nkf;fh;  nytp - 9 
thy;el;rj;jpuk; tpahodpy; NkhjpaJ. 

rpy  ghiwj;Jz;Lfs; KOikahf 

vhpahky; Gtpapd; Nkw;gug;gpy; tpoyhk;. 

,it kpfg;nghpag; gs;sq;fis 

Gtpapy; cUthf;Fk;.

B z|D]uz K^ 

] >Vz]

 gpuhf;]pkh nrd;l;hp

 My;gh nrd;l;hp

][ _
,e;jg; gFjp xl;Lnkhj;j 

el;rj;jpuq;fspd; mjpfgl;r cau 

vy;iy MFk;. ,jw;Fk; Nky; gFjp 

apy; el;rj;jpuq;fs; ntbg;gjdhy; 

rpwpa msTila el;rj;jpuq;fs; 

my;yJ ciltjhy; fUk; Gs;spfs; 

cUthfpd;wd.  





••••••
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As	(Earth)

As k>VuD

Asl[ >VuD
4.6 gpy;ypad; tUlk; Kd; 
Njhd;wpapUf;ff; $Lk; .
#hpaidr; Rw;wpapUe;j J}Rf;fs; 
kw;Wk; thA mlq;fpa Nkff;$l;lk; 

(neGyh) RUq;fp Jfshf khwpaJ. 





Gtpapd; Njhw;wk; gw;wpa nfhs;ifiaf; 

$wpath; - vl;tpd; ^  "" 
kA V^'' ehk; ,tuJ 

nfhs;ifia ek;gp tUfpNwhk;. 

G+kpahdJ #hpadplkpUe;J 149.5 

kpy;ypad; fpNyhkPl;lh; njhiytpy; 

#hpaf; FLk;gj;jpy; %d;whtJ 

,lj;jpy; cs;sJ. 

G+kpapy; eP&k; (71%)> epyKk; (29%)> 

fhw;Wk; fhzg;gLtjhy; caph;fs; 

thoj; jFjpahd Nfhshf cs;sJ. 

fhw;W kz;lykhdJ Gtpiar; 

Rw;wpYk; fhzg;gLfpwJ.

G+kpapy; kl;LNk ePUk;> fhw;Wk;> cfe;j 

ntg;gepiyAk; ,Ug;gjhy; caph;fs; 











 kA V^
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cUthfpg; ngUFfpd;wd. #hpaf; 

FLk;gj;jpy; G+kpapy; kl;Lk; caph;fs; 

cs;sd. 

G+kpiaj; jtpu> kw;w Nfhs;fspy; 

caph;fs; ,y;iy. vdNt G+kp 

gy;Yaph;fSk;> gy;fpg; ngUFk; 

caph;Nfhskhf tpsq;FfpwJ. vdNt 

G+kpia clVD (Biosphere) 

vd;Wk; miog;gh;. 

 kA V^

xU kpfg;nghpa neUg;Gg; ge;jpypUe;J 

ntbj;Jr; rpjwpa gy Jz;Lfspy; xd;Nw 

#hpad;. ,e;j #hpaidr; Rw;Wk; 

kw;w Jfs;fs; Fsph;e;J Nfhs;fshf 

cUg;ngw;wd. 

G+kpapy; iel;u[d; 78.09%, Mf;]p[d; 

20.95% cs;sJ. Mh;fhd;> fhpa kpy 

thA> ke;j thAf;fs; (n[dhd;> 





fphpg;lhd;> epahd;) kw;Wk; kPjKs;s 

thAf;fSk; cs;sd. 

>uwuE (Rotaion)

Rkhh; 23 kzp  56 epkplj;jpw;F 

xUKiw G+kp jd;idj;jhNd Rw;wpf; 

nfhs;fpwJ. mijNa G+kpapd; 

jw;Row;rp vd;fpNwhk;. 

,jd; fhuzkhfj;jhd; _,  
khw;wk; Vw;gLfpwJ. 

G+kpapd; vy;yhg; gFjpfspYk; 

xNu Neuj;jpy; gfy; my;yJ ,uT 

Vw;glhJ. 

#hpaid Nehf;fp cs;s g+kpapd; 

ghjpg;gFjp gfy; nghOjhfTk;  

#hpaDf;F kWGwk; cs;s g+kpapd; 

kPjpg;gFjp ,uthfTk; mikAk;.

vdNtjhd; ,e;jpahtpy; gfyhf 

,Uf;Fk;NghJ> G+kpapd; kWgf;f cs;s 

mnkhpf;fhtpy; ,uTg; nghOjhf 

,Uf;Fk;.











Asl[ c^\A
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G+kpj; jd;idj; jhNd Rw;WfpwJ vd;W 

mwptpay; topapy; tpsf;fpf; $wpath; 

gB  Mthh;. 

 g|:

 nkhj;jKs;s 365.24 ehl;fspy; 

kPjKs;s 0.24 ehs; my;yJ ¼ ehs; 

ehd;F Mz;LfSf;F xU Kiw 

$l;b xU ehis $Ljyhf Nrh;j;jy; 

yPg; Mz;L vd;fpNwhk;. 

 yPg; Mz;by; kl;Lk; gpg;uthp khjj;jpy; 

29 vd;w Njjpiaf; $Ljyhff; 

nfhs;fpNwhk;. mjhtJ Fwpg;gpl;l 

Mz;il kPjpapd;wp ehd;fhy; tFf;f 

KbAkhdhy; mJ yPg; Mz;L 

vd;fpNwhk;. ,g;gb nra;jhYk; rpW 

jtW NehpLfpwJ. 

 ,jidAk; jtph;f;f V V 
vd;gth; 16 Mk; E}w;whz;by; 

xU jpUj;jk; nra;jhh;. ,jd;gb 

E}w;whz;Lfspy; (1800> 1900> 2000) 

Nghd;w Mz;Lfs; yPg; tUlk; vd 

vLj;Jf;nfhs;tjhy; mJ ehd;fhy; 

tFgl;lhy; kl;Lk; NghjhJ> 400 MYk; 

tFgl Ntz;Lk; vd;W tpsf;fpdhh;.

Kw;fhyj;jpy; #hpadpd; Kjy; ehs; 
cjaj;jpypUe;J mLj;j ehs; cjak; 
tiuapyhd fhy ,ilntspiaj; 
jhd; xU ehs; vdf; fzf;fpl;ldh;. 
Mdhy;; ,g;NghJ ehk; es;spuT 
12 kzp Kjy; njhlq;fp kW ehs; 



,uT 12 kzp tiu xU ehs; vdf; 

fzf;fpLNwhk;. 

G+kp jd;idj; jhNd Rw;WtJ 

kl;Lky;yhky;> #hpaid ePs; tl;l 

tbtg; ghijapy; Rw;wp tUfpwJ. 

G+kp> #hpaid xU Kiw Rw;wp tu 

vLf;Fk; fhy ,ilntspiaj; jhd; 

Xh; Mz;L vdf;Fwpf;fpNwhk;. Rkhh;  

365.24  ehs;fs; nfhz;lJ xh; Mz;L 

MFk;. ekJ trjpf;fhf 365 ehs;fs; 

vd mikj;Jf; nfhz;bUf;fpNwhk;. 

G+kpapd; kPJ jw;nghOJ cs;s epy 

kw;Wk; ePh; gutyhdJ vg;nghOJk; 

xNu epiyapy; ,Ue;jjpy;iy. 

jw;nghOJ cs;s midj;J fz;lq; 

fSk; njd;JUtj;jpy; xd;wp ize;J 

,Ue;jJ. me;epyg;gug;G ghd;[pah 

(Pangea) vd;W miof;fg;gl;lJ. 

ghd;[pah vd;gJ xU fpNuf;fr; nrhy;. 

,jd; nghUs; ‘_V WxD;” (All	

Earth) vd;gjhFk;.

V[BV \A






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ghd;[pahit #o;e;j Nguhop >VV 
(Panthalassa) my;yJ D\V\V 
Va vdg;gLk;. ,jd; fpNuf;fg; 

nghUs; _V D MFk;. gpwF 

ghd;[pah gy jl;Lfshf cile;jJ. 

,t;thW cile;j ,j;jl;LfNs 

WV^ >|^ (lithosphere plate) 

vd mwpag;gLfpd;wd. 

,j;jl;Lfs; nkJthf xU rpy 

kpy;ypkPl;lh; Kjy; nrd;b kPl;lh; tiu 

xt;nthU Mz;Lk; efh;fpd;wd. 

^
ghd;[pah VO nghpa jl;Lf;fshfTk;> 

gy rpwpa jl;Lf;fshfTk; cil 

gl;Ls;sJ. 







grpgpf; jl;L jhd; kpfg;nghpa jl;L 

MFk;. ,J 1/5 gq;F Gtp Nkw;gug;ig 

cs;slf;ff; $bajhf cs;sJ. 

>|^: (Bm)

1. ANurpah (INuhg;gh)  

2. mz;lhh;bfh  

3. tl mnkhpf;fh        

4. njd; mnkhpf;fh  

5. grpgpf;             

6. Mg;gphpf;fh

7. ,e;Njh - M];jpNuypah

jw;NghJ Gjpa fz;lk; xd;W ,Ug;gjhf 

$wg;gLfpwJ ‘[pyhe;jh”



Asl[ xB >|^
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xB EB >|^

1. fhPgPad; gpypg;igd;];    

2. NfhNfh];    

3. eh];fh

,e;Njh M];jpNuypad; jl;L 67 kpy;yp 

kPl;lh; mstpw;F xt;nthU Mz;Lk; 

cah;fpwJ. mLj;j 10 kpy;ypad; 

Mz;Lfspy; ,it 1500 fp.kP mstpw;F 

Mrpahtpw;Fs; gazpf;ff; $Lk; vd 

mwpQh;fs; vjph;ghh;f;fpd;whh;fs;.

xB \uD EB >|^

G+kpahdJ kpfg; nghpa Nfhsk;. 

epyeLf;Nfhl;Lg; gFjpapy; tphpe;Jk;> 

tl njd; JUtq;fspy; Ftpe;Jk; 

rw;W jl;ilahfTk; cs;s Xh; tbtk; 

jhd; G+kp. ekJ G+kpapd; tbtk; 

jdpj;jd;ik tha;e;jJ. Mq;fpyj;jpy; 

mij BV (Geoid) vd;fpwhh;fs;. 


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tB uB E >k_^

G+kpapd; taJ 4.5 -4.6 gpy;ypad; tUlq;fs;

G+kpapd; Rw;wsT 40075.16 fp.kP

tl kw;Wk; njd;JUtk; ,ilNa 

cs;s G+kpapd; Rw;wsT

40008 fp.kP

G+kj;jpaNuifg; gFjpapy;  

G+kpapd; tpl;lk;

12> 756 fp.kP

G+kpf;Fk; #hpaDf;Fk; ,ilNa 

cs;s ruhrhp njhiyT

1.49 kpy;ypad; fp.kP

G+kpf;Fk;> re;jpuDf;Fk; ,ilNa 

cs;s ruhrhp njhiyT

384>403.1 fp.kP

G+kpapd; kpf cah;e;jg; gFjp vntu];l; rpfuk; (8850 kP)

Mopapd; kpf Mokhd gFjp khpahd gs;sk; (Nkw;F grpgpf;

G+kpapd; fly; kl;lj;jpypUe;J 

caukhd kiy

nksdhfpah (`tha;)

G+kpapd; kpf Mokhd gFjp rtf;fly; (Dead Sea) 417.27 kP

cyfpNyNa mjpf ntg;gepiy 

gjpthd ,lk;

my;.m]p[ah (ypgpah) 57.70nr.bfphp

G+kp VO fz;lq;fisAk;> Ie;J 

ngUq;fly;fisAk; nfhz;L cs;sJ. 

,ijg;Nghy; G+kpapy; kiyfs;> 

gPlG+kpfs;> rkntspfs; Mfpait 

 G+kpapd; Kf;fpa epy mikg;Gfs; 

MFk;.

fly;fs; ,d;wp njhlh;r;rpahd 

mfz;l epyg;gug;Gfs; jhd; 

fz;lq;fs; vdg;gLfpd;wd.



^

gEBV  kpfg;nghpa fz;lk; 

 ehk; thOk; ,e;jpah ehL Mrpaf; fz;lj;jpy; cs;sJ.

 V, >V - Fsph; kw;Wk; ntg;g ghiytdq;fs;

 ,kakiyj; njhlh;fs; fhzg;gLfpwJ. 
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gV  gug;gstpy; ,J ,uz;lhtJ kpfg;nghpa fz;lk; 

 tl miuf;Nfhsj;jpYk;> njd; miuf;Nfhsj;jpYk; 

gutpAs;sJ. 

 epy eLf;NfhL ,e;j fz;lj;ij ,uz;lhfg; gphpf;fpwJ. 

 cyfpy; kpf ePskhd_] (6695.*) gha;fpwJ. 

 kpfg;nghpa ghiytdkhd VVD ,f;fz;lj;jpy; 

cs;sJ. 

 mlh;e;j fhLfs; kw;Wk; fdpk tsq;fspd; nrwpTkpf;fJ. 

k \V  ml;yhz;bf;> grpgpf; kw;Wk; Mh;bf; ngUq;fly;fshy; 

#og;gl;l fz;lk; ,J. 

 ,jd; Nkw;F gFjpapYs;s V \>V kpf ePz;l 

kiyj; njhlh;

>[  \V  ,f;fz;lk; ngUk; msT njd; miuf;Nfhsj;jpy; mike;J 

cs;sJ. 

 cyfpd; kpf ePskhd g \>V  ,e;jf; fz;lj;jpy; 

jhd; cs;sJ. 

 cyfpd; kpf mfd;w \V[ g (6586)fp.kP ePsk; 

,f;fz;lj;jpy; cs;sJ. 

nV  Mrpahtpd; Nkw;Fg; gFjpapy; mike;Js;s fz;lk; ,J. 

My;g;]; kiyj;njhlh; INuhg;ghtpy; cs;sJ. 

g]oBV  ehd;F gf;fKk; fly;fshy; #og;gl;l xU jPTf; fz;lk; 

MFk;. 

 ,f;fz;lk; epA+rpyhe;J> gp[p Nghd;w jPTfisf; nfhz;lJ.

 gp[pj;jPTfs;> ghg;Gth> epA+fpdpah Kjypa jPTfs; nghJthf 

{EBVMB y^ vd miof;fg;gLfpd;wd

  VB vdg;gLk; cyfpd; kpfg;nghpa gtsg;ghiw 

cs;sJ. 

VV  njd; JUtg; gFjpapy; ,f;fz;lk; KOtJk; gy glh;e;J 

cs;sJ. 

 ,J kpff; Fsph;e;jg; gFjp ngd;Fapd; gwit> rPy; Nghd;w 

caphpdq;fspd; tho;tplkhf tpsq;FfpwJ. 
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_^
G+kpapd; Nkw;gug;gpy; Rkhh; 71 

rjtPjk; (%d;wpy; ,uz;L gq;F) ePh; 

cs;sJ. ngUe;jpushd ePh;g;gug;Gj; 

njhFjpiag; ngUq;fly; vd;fpNwhk;.

rkntspiag; Nghy; G+kpapd; 

Nkw;gug;gpy; mike;Js;s kw;nwhU 

$W fly; gFjpahFk;. 

ngUq;fly;fis trjpf;fhff; fly;fs; 

vdg;gphpj;J tFj;Jf; nfhs;fpNwhk;.







ngUq;fly;fis mtw;wpd; gug;gstpd; 

mbg;gilapy; vspjhf epidtpy; 

itj;J nfhs;s fPo;f;fz;ltw;iw 

cgNahfpj;Jf; nfhs;sTk;.

‘PAISA’

P – Pacific (grpgpf; ngUq;fly;)

A – Atlantic (ml;yhz;bf; ngUq;fly;)

I – Indian (,e;jpag; ngUq;fly;)

S – South Antartica 

       (njw;F mz;lhh;bf; ngUq;fly;

A – Artic (Mh;bf; ngUq;fly;)



nm _^

E _  cyfpd; kpf Mokhd ngUq;fly; MFk;

 ,q;Fj; njhlh;r;rpahd> jPTf; $l;lq;fs; mike;Js;sd. 

 ngUk;ghd;ikiaj; jPTfs; nray;gLk; vhpkiyfs; neUg;Gf; 

Fok;igf; ff;Ftjhy; ,g;gFjp E >VzA kBD 

(Pacific	Ring	of	Fire) vd;W miof;fg;gLfpwJ. 

 cyfpd; kpf Mokhd \BVV a (Mariana	 Trench) 

vDk; fly;gFjp ,g;ngUq;flypy; jhd; cs;sJ. 

V 

_

	,J cyfpd; ,uz;lhtJ ngUq;fly;

 kpf typikf; nfhz;l #whtspfs; ,g;ngUq;flypy; jhd; 

mjpfkhfj; Njhd;WfpwJ.

 gy gFjpfs; gdpfshy; glh;e;Js;sJ. 

]B 

_

 ,J cyfpd; %d;whtJ nghpa ngUq;fly;

 ,g;ngUq;flypy; cUthFk; gUtf;fhw;W kioapdhy; jhd; 

,e;jpah tsk; ngWfpwJ.
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V 

_

 njd;JUtg; gFjpapy; cs;s mz;lhh;bfh fz;lj;ijr; 

Rw;wpg; gue;Js;s ,f;fly; ‘>[ _;” vdg;gLfpwJ.

 ,jid mz;lhh;bf; ngUq;fly; vd;Wk; miog;ghh;.

g 

_

	tlJUtg; gFjpapy; mike;J cs;s kpfr;rpwpa ngUq;fly; 

MFk;.

 ,q;Fg; gdpg;ghiwfs; kpFe;Js;sd. 

mz;lhh;bf; ngUq;fly; gFjpfspy; Ma;Tfis Nkw;nfhs;tjw;fhf; V, 
\l \uD V] vDk; Ma;T FbapUg;Gfis ek; ehL epWtpAs;sJ. Mz;L 

KOtJk; ,e;jpa tpQ;Qhdpfs; gyh; ,q;F Ma;T nra;J tUfpd;wdh;. 

 

D 2.8 Asl[ _^
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][

][

epyT> epyh> kjp> jpq;fs; 

vdg; gy ngah;fspy; re;jpud; 

miof;fg;gLfpwJ. re;jpud; xU 

Nfhs; ,y;iy. 

re;jpud; Neubahf #hpaidr; 

Rw;Wtjpy;iy. mJ G+kpiaj; jhd; 

Rw;wp tUfpwJ. vdNt re;jpuidj; 

Jizf;Nfhs; vd miof;fpd;wdh;.

re;jpud;> G+kpapd; tpl;lj;jpy; Rkhh; 

fhy; gq;F msT kl;LNk  cs;s 

NfhskhFk;. Vnddpy; g+kpf;F 

kpf mUNf cs;sjhy; jhd; mJ 

nghpjhfg; Gyg;gLfpwJ. mJ 3>84>401 

fp.kP njhiytpy; G+kpiar; Rw;wp 

tUfpwJ. 

re;jpud;> G+kpiar; Rw;wptu Vwj;jho 

27.3 ehs;fs; vLj;Jf; nfhs;fpwJ.

re;jpud;  jd;idj; jhNd 

Rw;wpf;nfhs;s Vwj;jho 27.3 ehs;fs; 

vLj;Jf; nfhs;fpwJ.

vdNt jhd; G+kpapypUe;J ghh;j;jhy; 

re;jpudpd; xU gf;fk; kl;LNk 













njhpfpwJ. re;jpudpd; kWgf;fj;ij 

Y}dh 3 vd;w nraw;iff;Nfhs; 

jhd; 1959y; Kjd;Kjypy; Gifg;glk; 

vLj;jJ. 

G+kpapy; cs;sJ Nghd;w tspkz;lyk; 

re;jpudpy; ,y;iy re;jpudpy; <ug;gir 

cs;sJ. Mdhy; jput epiyapy; ePh; 

,y;iy. G+kpapy; cs;sJ Nghy kiyfs;> 

rkntspfs;> gs;sj;jhf;Ffs; vdg; 

gy epyj;Njhw;wq;fs; re;jpudpy; 

cs;sd. 

]M[ V VD:
ek; #hpaf; FLk;gj;jpy; #hpad; 

kl;LNk xspUk; thd; nghUs; ,uT 

thdpy; re;jpud; xsph;tJg; Nghyj; 

Njhd;wpdhYk; cz;ikapNyNa 

#hpadpd; xspiaj; jhd; re;jpud; 

gpujpgypf;fpwJ.

\VkV \uD t

 re;jpuDk;> G+kpiag; NghyNt Nfhs 

tbtk; nfhz;lJ. vdNt #hpaid 

Nehf;fpag; gFjp xsp glh;e;Jk; 

#hpaDf;F vjph; jpirg; gFjp ,Us; 

#o;e;Jk; fhzg;gLk;.

 re;jpud;> G+kpiar; Rw;wp tUk; NghJ 

mjd; ,Us; gFjp G+kpia Nehf;fp 

miktNj mkhthir MFk;.

 mjd; xspglh;e;j gFjp KOikahfg; 

G+kpia Nehf;fp miktNj KOre;jpud; 

(ngsh;zkp) MFk;.




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]M[  za^
njhiyNehf;fpapy; ghh;j;jhy; ,it 

njhpAk;

tpz;fw;fs; re;jpudpy; Nkhjp Nkhjp 

,e;jf; Fopfs; Vw;gl;Ls;sd.

vhpkiy ntbg;Gf;fshYk; gy Fopfs; 

Vw;gl;Ls;sd. 

Revolution (B u k>_)
G+kp #hpaid ePs;tl;lg; ghijapy; 

Rw;wp tUfpwJ. nghJthf 

[Piy  khjj;jpy; G+kp #hpaDf;F 

ntFnjhiytpy; ,Uf;Fk;. [dthp 

khjj;jpy; kpf mUNf ,Uf;Fk;. 









,jdhy; jhd; gUtfhyk; Vw;gLfpwJ. 

vdpy; [Piy khjk; Fsph;fhykhfTk;> 

[dthp khjk;  Nfhilf;fhykhfTk; 

mika Ntz;Lk;. 

G+kp KOtJk; xNu gUtf;fhyk; 

vg;NghJk; miktjpy;iy.

 G+kpapd; Roy; mr;R G+kp #hpaidr; 

Rw;wp tUk; jsj;jpd; Nehf;fj;jpw;F 

23 ½ o rha;e;Js;sJ.

 ,g;gb rha;thf ,Ug;gjdhYk; gUt 

fhy khw;wk; Vw;gLfpwJ.  


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Asl[ \A

G+kp> Gtp> cyfk;> cyF> Qhyk; vdg; 

gy ngah;fspy; miof;fg;gLtJ 

,e;jg; g+kpf;Nfhsk;.

Asl[ xBV|^

 
 G+kpapd; fpiltrkhf my;yJ 

fpof;F Nkw;fhfr; nry;Yk; 

fw;gidf; Nfhl;bw;F V| 
(latitude) vd;W ngah;.

 G+kpapy; nrq;Fj;jhf my;yJ njw;F 

tlf;fhfr; nry;Yk; Nfhl;bw;Fj; 

yV| (longitude) vd;W 

ngah;. 

 G+kpapd; ikaj;jpy; fpof;F Nkw;fhfr; 

nry;Yk; NfhL W|V| 
(Equator) (m) G+kj;jpa Nuif 

vdg;gLk;. 

 G+kpapd; nkhj;jf; Nfhz msT 360o 

MFk;.

epyeLf;NfhL 0o ml;rf;Nfhlhf 

mikfpwJ. ,J Kf;fpa ml;rf;NfhL

0oml;rf; Nfhl;Lf;F tlf;Nf cs;s 

G+kpg;gug;ig k VD vd;gh;.

njw;Nf G+kpg;gug;igj; >[VD 
vd;gh;. 

Z[T yV|

[s yV|
,yz;ldpy; cs;s fPhpd;tpr; vd;fpw 

,lj;jpy; xU thdtpay; Muha;r;rpf; 

$lk; mike;Js;sJ. mjd; topNa 

nry;Yk; jPh;f;ff;NfhL 0o jPh;f;ff;NfhL 










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MFk;. mijf; fphpd;tPr; jPh;f;ff; 

NfhL vd;Wk; $Wth;. 

23½o tl 
ml;rf;NfhL - 

flfNuif

23 ½o njd; 
mlrf;NfhL - 

kfuNuif

66 ½o tl 
ml;rf;NfhL - 
Mh;bf; tl;lk;

66 ½o njd; 
ml;rf;NfhL- 

mz;lhh;bf; tl;lk;

90 tlf;F (Gs;sp 
kl;Lk;) - tlJUtk;

90 njw;F 
(Gs;sp kl;Lk;) - 

njd;JUtk;

 Kjd;Kjyhf tiuglj;jpy; ml;rf; 

NfhL> jPh;f;ff;NfhLfis tiue;jth; 

Vt Mthh;.

 fp.gp. 2k; E}w;whz;by; tho;e;j 

fpNuf;f thdtpay; mwpQh;. 

epyeLf;NfhL gFjpapy; Mz;L 

KOtJk; ,uTk;> gfYkhf (12 kzp 

Neuk;) ,Uf;Fk;. 

 flfNuif> kfuNuif> G+kj;jpa 

NfhL %d;Wk; nry;Yk; fz;lk; - 

gV
 ,U Kf;fpa ml;rf;NfhLfs; kl;Lk; 

nry;Yk; ehL- E_
 ,e;jpahtpy;  nry;Yk; Kf;fpa 

mr;rf;NfhL -  

tl[ c^\A
Gtp %d;W mLf;Ffshf my;yJ 

xLfshf cs;sJ. 

G+kp (cs;sikg;G) mikg;Gg; gw;wpa 

Nfhl;ghl;il Kjypy; cUthf;fpath; 

n WR[ Mthh;.







Asl[ c^\A

G+kpapd; Nkw;gFjpia cl;fUtj;NjhL 

xg;gpLk; nghOJ kpf nkypjhd 

gFjpahff; fhzg;gLfpwJ.

G+kpapd; cl;gFjpahdJ Ntjpg; 

nghUl;fspd; fl;likg;G kw;Wk; 

gz;Gfspd; mbg;gilapy; %d;W 

mLf;Ffshfg; gphpf;fg;gLfpwJ. 

1. NkNyhL (Crust)

2. ftrk; (Mantle)

3. fUtk; (Core) MFk;

\V| : (Crust)

G+kpapd; Nkw;gug;G NkNyhL my;yJ 

epyf;Nfhsk; vd miof;fg;gLfpwJ. 

fz;lj;jpd; Nky; mLf;fhdJ rpahy; 

vd;W miof;fg;gLfpd;wJ. 

rpahy; - rpypf;fh + mYkpdpak;

flyb NkNyhL grhy;l; mLf;Ffshy; 

cUthf;fg;gl;Ls;sJ. ,J E\V vd;W 

miof;fg;gLfpwJ. 

rpkh - rpypf;fh + nkf;dPrpak; 










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G+kpapd; NkNyhL fz;lg;gFjpapy; 

jbkdhfTk; kw;Wk; fly; gFjpapy; 

nkypjhfTk; cs;sJ. 

rpahy; mLf;fhdhJ rpkh mLf;fpd; 

kPJ kpje;J nfhz;L cs;sJ. 

rpahypd;  ruhrhp Mok; - 20 fp.kP

rpahypd; ruhrhp Mok; - 25 fp.kP

NkNyhl;bd; ruhrhp mlh;j;jp vz; 3 

g/cm  MFk;. 







kD (Mantle)  

ftrk; G+kpapd; NkNyhl;bw;Fk;> 

fUtj;jpw;Fk; ,ilapy; mike;Js;sJ. 

,f;ftrk; G+kpapd; vilapy; 83 

rjtPjj;ij nfhz;Ls;sd. ,it gy 

jl;Lfshy; cUthf;fg;gl;ljhFk;. 

,it fz;l efh;it cUthf;F 

fpd;wd. ,t;tLf;F 900 fp.kP mg;ghy; 

xNu khjphpahf fhzg;gLfpwJ. 

,t;tLf;fpd; Nky; gFjp 

]VB vd;W miof;fg; 

gLfpwJ. 









Asl[ |z^

Asl[ |z^

\V| kD kD

EBV_

E\V

kkD

ckD

kkD

ckD
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AslB_

,J 700 fp.kP Mok; tiu gutpf; 

fhzg;gLfpwJ.

,f;ftr mLf;fpd; fPo;g;gFjp Fok;G 

epiyiaAk; kw;Wk; nefpOk; 

jd;ikiaAk; nfhz;Ls;sJ. 

,jd; ruhrhp mlh;j;jp vz; �	 g/cm	

MFk;. 

kD (Core)

G+kpapd; cs; ika mLf;F fUtk; 

my;yJ B (Barysphere)	vd 

miof;fg;gLfpwJ.

epf;fy; kw;Wk; ,Uk;G ,Ug;gjd; 

fhuzkhf ,J  vdTk; 

$wg;gLfpwJ. 

,t;tLf;F G+kpapd; fhe;j tpiria 

cw;gj;jp nra;fpwJ. 

,jpy; ,uz;L gphpTfs; cs;sd  

1. ntspf; fUtk; 2. cl;fUtk; 















ntspf; fUtkhdJ jput epiyapYk;> 

cs; fUtkhdJ Rw;wpAs;s mLf;F 

fspd; mOj;jj;jpd; fhuzkhf 

jplepiyapYk; fhzg;gLfpwJ. ,jd; 

ruhrhp mlh;j;jp vz; ��	g/cm MFk;. 

As \B z]l[ kW
Gtpapd; NkNyhl;bypUe;J fPo;Nehf;fpr; 

nry;y nry;y ntg;gk; mjpfhpj;Jf; 

nfhz;Nl nry;fpd;wd. 

Gtpapd; ikag;gFjpapy; 

ntg;gepiyahdJ 5000oC ,Uf;Fk;.

B_V  s>D (Normal	

Gain	Rate) : xt;nthU 32 kPl;lh; 

Moj;jpw;Fk; 1oC mjpfhpf;fpwJ. 

V ] :

	  NkNyhL (Crust) : 3 g / cm

  ftrk;  (Mantle) : 8 g / cm

  fUtk; (Core) : 12  g /cm







••••••
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