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v Gtpapd;  gpujhd gilfshd GtpNahL> nkd;%b> mfzp

vd;gtw;Wld; fw;Nfhsj;ijg; gw;wp tpgupf;fTk;

v kz;zpd; gz;Gfis khw;whJ kz;zpypUe;J cr;rg; gaidg;

ngWtjw;Fk;

v ehk; thOk; Gtp gw;wpAk; mJ mike;Js;s Qhapw;Wj; njhFjp

gw;wpAk; mwpe;Jnfhs;sTk;

v tpz;ntsp Ma;Tfs; gw;wp tpsf;fTk;

     Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.

,g;ghlj;ijf;  fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf;  fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf;  fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf;  fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf;  fw;gjd; %yk; cq;fshy;>

GtpAk; tpz;ntspAk;GtpAk; tpz;ntspAk;GtpAk; tpz;ntspAk;GtpAk; tpz;ntspAk;GtpAk; tpz;ntspAk;04
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ehq;fs; ,g;nghOJ Gtpapd;

kj;jpa gFjpia Nehf;fpg; gazpf;fg;

Nghtjhff; fw;gid nra;Nthk;.

,g;gazk; Vwj;jho 6378 km J}uj;ijf;

nfhz;lJ. vq;fsJ gazj;jpy; fPNo

nry ;yr ;nry ;y mKf ;fKk ;

ntg ;gepiyAk; mjpfh pf ;Fk ; .

Rthrpg;gjw;Fj; Njitahd tsp

NghjpasT fpilf;fhJ. MfNt>

tspiaf; nfhz;L nry;tjw;fhd

Vw;ghLfSld; cU 4.2 ,d;

cjtpnfhz;L vkJ fw;gidg;

gazj;ij Muk;gpg;Nghk;.

Kjy; jupg;gplk;Kjy; jupg;gplk;Kjy; jupg;gplk;Kjy; jupg;gplk;Kjy; jupg;gplk;
ehq;fs; ,g;nghOJ Gtpapd; ntspg;Gwkhf ,Uf;fpd;Nwhk;.

,g;gFjpia ehk; GtpNahL vd;W miof;fpd;Nwhk;. Gtpapd; MiuAld;

xg;gpLk;NghJ ,g;gFjp kpfr; rpwpajhFk;. ,jd; jbg;G jiuapy; 10 km

,y; ,Ue;J 60 km tiu NtWgLfpd;wJ. rKj;jpuq;fspd; fPNo nghJthf

,jd; jbg;G 10 km Mff; Fiwfpd;wJ.

cU 4.1 Gtpapd; Njhw;wk;

ehq;fs; thOk; ,g;Gtp Vwj;jho 4.57 gpy;ypad; tUlq;fSf;F

Kd; Njhd;wpajhFk;. ,Jtiu fz;Lgpbf;fg;gl;Ls;s Nfhs;fspy;;

ehk; thOk; ,g;Gtpapy; kl;LNk jputepiyapYs;s ePUk; capuq;fpfSk;

cs;sd. ,g;Gtpapy; ePu;;tPo;r;rpfs;> kiyfs;> gs;sj;jhf;Ffs;> ghiwfs;>

rkntspfs;> ghiytdq;fs;> MWfs;> Fsq;fs; kw;Wk; rKj;jpuq;fs;

vd;gd cs;sd.

Gtp Nfhs tbtkhdJ. mjd;

Nkw;gug;G ghiwfs;> kz;> fdpaq;fs;

vd;gtw;iwf; nfhz;lJ. Gtpapd;

Nkw;gug;gpypUe;J cl;Gwk; tiuAs;s

gFjpiag; GtpNahL (crust)> nkd;%b

(mantle)" mfzp (core) vd %d;W

ngUk; gpupTfshfg; gpupf;fyhk;.

cU 4.2 Gtpapd; Nkw;gug;gpypUe;J

cl;Gwk; tiuahd ntl;LKfj;

Njhw;wj;jpd; khjpupaikg;G

GtpNahLGtpNahLGtpNahLGtpNahLGtpNahL

10-60 kmNky; nkd;%bNky; nkd;%bNky; nkd;%bNky; nkd;%bNky; nkd;%b

          fPo; nkd;%bfPo; nkd;%bfPo; nkd;%bfPo; nkd;%bfPo; nkd;%b

 mfzp mfzp mfzp mfzp mfzp

 650 km

 2900 km

  6378 km

4'1' 4'1' 4'1' 4'1' 4'1' Gtpapd; cl;Gwk;Gtpapd; cl;Gwk;Gtpapd; cl;Gwk;Gtpapd; cl;Gwk;Gtpapd; cl;Gwk;
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GtpNahl;bd; jbg;ig tpsq;fpf;

nfhs;tjw ;fhf Xu ; cjhuzj;ijg ;

ghu;g;Nghk;. ePq;fs; xU Njhlk;goj;ij rhp

ghjpahf ntl;Lq;fs;. Njhlk;goj;jpd; ghjpia

GtpAld; xg;gpl;lhy; mjd; ntspg;Gwj; Njhiy

GtpNahl;bd; jbg;Gf;F xg;gplyhk;.

GtpNahL ghiwfs;> kz; vd;gtw;why; Mf;fg;gl;Ls;sJ. mjpy;

xl;rprDf;F mLj;jjhf rpypf;fd; %yfNk mjpfstpy; fhzg;gLfpd;wJ.

,uz;lhk; jupg;gplk;,uz;lhk; jupg;gplk;,uz;lhk; jupg;gplk;,uz;lhk; jupg;gplk;,uz;lhk; jupg;gplk;

Gtpapd; Nkw;gug;gpypUe;J ,g;nghOJ 650 km  Moj;jpy;

,Uf;fpd;Nwhk;. ,J GtpNahl;Lf;Ff; fPohf mike;j gilahFk;.

,g;gil Nky; nkd;%b vd miof;fg;gLk;. GtpNahl;ilg;Nghy;

,g;gFjpAk; jpl;lkhd rpypf;fh ghiwiaf; nfhz;l jpz;kg; gFjpahFk;.

GtpNahLk; Nky; nkd;%bAk; xUq;Nf fw;Nfhsk; vd miof;fg;gLk;.

,f;fw;Nfhsk; jdpj;jdpahf miraf;$ba gy Gtpj;jl;Lfshy; MdJ.

%d;whk; jupg;gplk;%d;whk; jupg;gplk;%d;whk; jupg;gplk;%d;whk; jupg;gplk;%d;whk; jupg;gplk;

ehq;fs; ,g;nghOJ 2 890 km Moj;jpYs;s fPo; nkd;%bg;

gFjpapy; ,Uf;fpd;Nwhk;. ,J mfzpf;F vy;iyahf mike;Js;sJ.

Nky; nkd;%b jpz;kg; ghiwfshff; fhzg;gl;lhYk; fPo; nkd;%bahdJ

,sfpa jputj;jd;ikahd ghiwfisf; nfhz;lJ.

ehd;fhk; jupg;gplk;ehd;fhk; jupg;gplk;ehd;fhk; jupg;gplk;ehd;fhk; jupg;gplk;ehd;fhk; jupg;gplk;
ey;yJ> ehq;fs; ,g;NghJ Gtpapd; kj;jpa gFjpapy;

,Uf;fpd;Nwhk;. ,q;fpUe;J 3 488 km J}uk; Nky;Nehf;fp fPo; nkd;%bapd;

vy;iy tiuAs;s gFjp mfzp vdg;gLk;. me;jg; gFjpapy; 80%

MdJ cUfpa ,Uk;Gk; epf;fy; Nghd;w cNyhfq;fisAk;; nfhz;lJ.

Gtpapd; kj;jpa gFjpapd; ntg;gepiy 4 800  0C MFk;. ehq;fs; ,g;nghOJ

Vwj;jho Gtp Nkw;gug;Gf;Fj; jpUk;g kPz;Lk; 6 378 km J}uk; nry;y

Ntz;Lk;. MfNt> ehq;fs; Neubahfg; Gtpapd; Nkw;gug;igr;

nrd;wilNthk;.

cU4.3. Njhlk;gonkhd;wpd;

FWf;F ntl;LKfj; Njhw;wk;

v cyfpd; kpfTk; caukhd ,lkhfpa vtnu];l; kiy

,e;jpahtpy; mike;Js;sJ. ,jd; cauk; 8 848 m  MFk;.

v cyfpd; kpf Mok; $ba gs;sj;jhf;F> gRgpf; rKj;jpuj;jpYs;s

kupahdh mfopahFk;. ,jd; Mok; 11 034 m MFk;.

cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?
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     4.1.1 fw;Nfhsj;jpd; mikg;Gfw;Nfhsj;jpd; mikg;Gfw;Nfhsj;jpd; mikg;Gfw;Nfhsj;jpd; mikg;Gfw;Nfhsj;jpd; mikg;G

fw;NfhskhdJ (lithosphere) Gt pNahl ;ilAk; Nky;

nkd;%biaAk; nfhz;l gFjpahFk;. Gtp Nkw;gug;gpd; 71 %

ePu;epiyfisf; nfhz;lJ. ,J ePu;f;Nfhsnkd (hydrosphere)

miof;fg;gLk;. kpFjpahd 29 % epyg;gug;igf; nfhz;lJ. ,J

jiuf;Nfhsk; (geosphere) vdg;gLk;. ,e;epyg;gug;ghdJ kz;> ghiwfs;>

fdpaq;fs; (soil, rock> minerals ) vd;gtw;wpdhy; cUthf;fg;gl;Ls;sJ.

ePu;f;Nfhsk;> jiuf;Nfhsk; vd;gtw;iwr; #o;e;J tspkz;lyk;/ tspf;

Nfhsk; (atmosphere) gue;J fhzg;gLk;.

 ghiwfs;  ghiwfs;  ghiwfs;  ghiwfs;  ghiwfs; (Rocks)))))
vkJ #oypy; cs;s mNefkhd ghiwfs; xU fdpaj;jpdhy;

my;yJ xd;Wf;F Nkw;gl;l fdpaq;fspdhy; Mdit. ,f;fdpaq;fs;

cUthf ePz;l ehl;fs; vLf;fpd;wd.

kNdhfup :-kNdhfup :-kNdhfup :-kNdhfup :-kNdhfup :- jPg; ghiwfs;> milaw; ghiwfs;> cUkhwpa ghiwfs;

vdg; ghiwfis %d;W tifahfg; gpupf;fyhk; vd;W

Mrpupau; vkf;Ff; fw;gpj;jhu; my;yth?

rpupky;rpupky;rpupky;rpupky;rpupky; :- Mk;> cU 4.5 ,y; cs;s glq;fisg; ghh;g;Nghk;.

 cU (a) MdJ jPg; ghiwapd; xU tifahd fUq;fw;

(granite) ghiwiaf; fhl;Lfpd;wJ.

     (a) jPg; ghiw     (b) milaw; ghiw       (c) cUkhwpa ghiw
cU 4' 5

cU 4.4 jiuf;Nfhsk;> tspf;Nfhsk;> ePu;f;Nfhsk;

jiuf;Nfhsk;; ;; ;
ePu;f;Nfhsk;ePu;f;Nfhsk;ePu;f;Nfhsk;ePu;f;Nfhsk;ePu;f;Nfhsk;

tspf;Nfhsk;
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kNdhfupkNdhfupkNdhfupkNdhfupkNdhfup :- cU (b) milaw; ghiwiaAk; (sedimentary rock) cU

(c) cUkhwpa ghiwiaAk; (metamorphic rock)

fhl;Lfpd;wd.

rpupky;rpupky;rpupky;rpupky;rpupky; :- Mk;> milaw; ghiw> jPg; ghiwiag;Nghd;W fbd

khdjy;y. milaw; ghiw gy gilfisf; nfhz;lJ.

(cjhuzk; :-  Rz;zhk;Gf; fy;). cUkhwpa ghiwfs;

kpf td;ikahdit. khgps; ,e;j tifahd

ghiwfSf;F Xh; cjhuzkhFk;.

kNdhfupkNdhfupkNdhfupkNdhfupkNdhfup :- ,g;ghiwfs; vt;thW cUthfpd;wd?

rpupky;rpupky;rpupky;rpupky;rpupky; :- Gtpapd; cs;Ns fhzg;gLk; kf;kh Fok;G vhpkiy

njhopw;gLk;NghJ Gtpapd; Nkw;gug;gpw;F tUfpd;wJ.

,J yhth (lava) vd miof;fg ;gLk; . ,J

,Wf;fkiltjhy; jPg; ghiw cUthfpd;wJ. fy;> kzy;

Jzpf;iffs;> cf;fpa jhtu> tpyq;Fg; nghUs;fs;

vd;gd ePz;lfhykhf milay; tbepyj;jpy; gbtjhy;

milaw; ghiw Njhd;Wfpd;wJ. cUkhwpa ghiwahdJ

jPg; ghiw> milaw; ghiw vd;gd mjpf ntg;gepiyf;Fk;

mKf;fj;jpw;Fk; cl;gLtjhy; Njhd;Wfpd;wJ.

kNdhfupkNdhfupkNdhfupkNdhfupkNdhfup :- ,g;nghOJ ehk; ghiwfs; gw;wpa gy cz;ikfis

mwpe;J nfhz;Nlhk;.

fdpaq;fs; fdpaq;fs; fdpaq;fs; fdpaq;fs; fdpaq;fs; (Minerals)

fdpaq;fs; GtpNahl;by; ,aw;ifahfNt fhzg;gLfpd;wd. mit

nghJthfj; jpl;lkhd ,urhad mikg;igAk; ngsjpff; fl;likg;igAk;

nfhz;lit. nghJthff; fdpaq;fs; gspq;FU tbtpy; fhzg;gLk;.

rpypf;fh kzy;> fhuPak;> Fthl;];> ikf;fh> mgw;iww;W> ,uj;jpdf;

fw;fs;> ituk;> nghd;> nts;sp Mfpad fdpaq;fSf;Fr; rpwe;j

cjhuzq;fshFk;. gy;NtW cw;gj;jp nghUs;fSf;F %yg; nghUshf

fdpaq;fs; gad;gLj;jg;gLfpd;wd.

c- k;  : Mguz cw;gj;jp - nghd;> ituk;> nts;sp

cuj; jahupg;G - mgw;wiww;W

ngd;rpy; $u;        - fhuPak;
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 fl;llq;fis mikf;fTk;> ghijfs; mikf;fTk;> tPLfis

myq;fhpf;fTk;> fiyr;rpw;gq;fis cUthf;fTk; ghiwfs; gad;gLk;.

rPnke;J> ePwhj Rz;zhk;G> nrq;fy; Nghd;w nghUs;fspd; cw;gj;jp>

gapu;r;nra;ifapy; kz;iz tsg;gLj;jy;> czitr; RitA+l;ly;>

md;whlj; NjitfSf;F mtrpakhd nghUs;fspd; cw;gj;jp

Nghd;wtw;Wf;Ff; fdpaq;fs; gad;gLfpd;wd. cjhuzk;:- Rz;zhk;Gf;fy;>

[pg;rk;> fwpAg;G> mg;gw;iww;W.

,uj;jpdf; fw;fs;> myq;fhuf; fw;Jz;Lfs; vd;gd Mguzq;fs;

jahhpf;fg; gad;gLfpd;wd.

fl;llq;fis mikj;jy;> fz;zhb> gPq;fhd;; cw;gj;jp Mfpatw;wpy;

kz; %yg;nghUshfg; gad;gLj;jg;gLfpd;wJ. czTg; gaph;fisAk;

jhtuq;fisAk; gapupl kz; xU Kf;fpa ClfkhFk;.

kz; kz; kz; kz; kz; (Soil)
Gtpapd; Nkw;gug;G kz;zhy; MdJ.

,jpy; xl;rprDf;F mLj;J mjpfsT
rpypf;fd; cz;L. kz;zpy; gy Nrjd>
mNrjdf; $WfSld; ePUk; thAf;fSk;
fhzg;gLfpd ;wd. capu pdq;fspd ;
epyTiff;F kz; Kf;fpa gq;fhw;W
fpd;wJ. kz;iz mjd; ,ay;GfSf;F Vw;g
Nky;kz;> fPo;kz;> jha;g; ghiwnad %d;W
gilfshfg; gpupf;fyhk;. Nky;kz; gy

Nghrizg; gjhu;j;jq;fisf; nfhz;Ls;sJ. ,J jhtu tsh;r;rpf;F
cfe;j kz;zhFk;. fPo;kz; ngUk;ghYk; xl;Le;jd;ikAs;sjhfTk;
fbdkhdjhfTk; fhzg;gLk;. ,J jhtu tsh;r;rpf;Fj; Njitahd
ePiuAk; fdpAg;GfisAk; kz;zpy; Njf;fp itf;f cjTk;. kz;zpd;

fPo;g; gFjpapy; jha;g;ghiw mike;Js;sJ.

          4.1.2 4.1.2 4.1.2 4.1.2 4.1.2 ghiwfs;> fdpaq;fs;> kz; vd;gtw;wpd; gad;ghLghiwfs;> fdpaq;fs;> kz; vd;gtw;wpd; gad;ghLghiwfs;> fdpaq;fs;> kz; vd;gtw;wpd; gad;ghLghiwfs;> fdpaq;fs;> kz; vd;gtw;wpd; gad;ghLghiwfs;> fdpaq;fs;> kz; vd;gtw;wpd; gad;ghL

jha;g;ghiw

cU 4.6 kz;zpd; gf;fg;

ghu;it

Nky; kz;

fPo;kz;

xg ; gilxg ;gilxg ;gilxg ;gilxg ;gil  4'1 4'1 4'1 4'1 4'1

♦ cq;fs; #oypy; cs;s ghiw tiffisr; NrfhpAq;fs;.

,ay;GfSf;Nfw;g mtw;iwg; ghFgLj;Jq;fs;.

♦ ,yq;ifapy; fhzg;gLk; fdpa tsq;fs; gw;wpa jfty;fisr;

NrfhpAq;fs;. mtw;wpdhy; cw;gj;jp nra;ag;gLk; nghUs;fisg;

gl;baw;gLj;Jq;fs;.
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kz;zpilntsp mjpfk;
,Ug;gjhy; ePiuj; Njf;fp
itf;Fk; ,ay;G Fiw
thfTk; tspalf;fk;
mjpfkhfTk; fhzg;gLk;.
Nrjdr; Nru;itfs; FiwT.
vdNt> jhtu tsh;r;rpf;F
,J cfe;jjy;y.

nrhunrhug;ghd kz;
Jzpf;iffshyhdJ.
kz;zpilntsp
mjpfk;
nfhz;lJ.

kzy;kz;kzy;kz;kzy;kz;kzy;kz;kzy;kz; fl;llq;fs;
mikj;jy;>
fz;zhb
cw;gj;jpf;Fg;
gad;gLk;.

gad;ghLgad;ghLgad;ghLgad;ghLgad;ghL

 ,jpy; Nrjdr; Nru;itfs;
(cf;fy;) fhzg;gLtjhy;
kz; <uypg;Gj;jd;ik
nfhz;ljhFk;.jhtuq;fSf;Fj;
Njitahd tspAk;
fdpAg;GfSk; fhzg;gLtjhy;
jhtu tsh;r;rpf;F cfe;jJ.

,Uthl;b,Uthl;b,Uthl;b,Uthl;b,Uthl;b
kz;kz;kz;kz;kz;
(ed;kz;)(ed;kz;)(ed;kz;)(ed;kz;)(ed;kz;)

milaYld; kzy;>
fsp; Fwpg;gpl;l tPjj;jpy;
fye;Js;sJ. NkYk;>
,jDld; cf;fYk;
fye;J fhzg;gLfpwJ.

kzkzkzkzkz ;; ;; ; kz;zpd;kz;zpd;kz;zpd;kz;zpd;kz;zpd;
mikg;Gmikg;Gmikg;Gmikg;Gmikg;G

kz;zpd; gz;Gkz;zpd; gz;Gkz;zpd; gz;Gkz;zpd; gz;Gkz;zpd; gz;G

Jzpf;iffSf;F
,ilapyhd ,il
ntsp FiwthFk;.
,jdhy;> kz; ,Wf;f
khff ; fhzg ;gLk ; .
<uypg;ghd epiyapy;
xl;Lj; jd;ik nfhz;lJ.

ePiuj;Njf;fp itj;jpUf;Fk;

,ay;G mjpfk;.

kz; Jzpf;iffSf;F
,ilapyhd tsp kpff;
FiwthfTs;sjhy;
,J jhtu tsh;r;rpf;F
cfe;jjy;y'

fspkz;> tPL fl;Ljy;;>
kl;ghz;lq;fs;;>

Nghrpypd; ghz;lq;fs;
vd;gtw;iw  cw;gj;jp

nra;ag; gad;gLk;.

fspkzfspkzfspkzfspkzfspkz ;; ;; ;

tptrhak; nra;ag;
gad;gLk;.

Gtp Nkw;gug;G kz;giliaf; nfhz;lJ.kz;gil kz;Jzpf;if

fshy; MdJ. ,e;j kz;Jzpf;iffs; mtw;wpd; msTf;F Vw;g kzy;>

fsp> milay; vd tifg;gLj;jg;gLk;. fsp kpfr;rpwpa Jzpf;iffshy;

MdJ. kzy; rw;Wg; nghpa Jzpf;iffisf; nfhz;lJ. milay; eLj;jug;

gUkidf; nfhz;l Jzpf;iffshFk;. ,j;Jzpf;iffs; ntt;NtW

tPjq;fspy; fyg;gjdhy;> %d;W tifahd kz; cUthfpd;wJ. xg;gPl;lstpy;

mjpfsT fspj; Jzpf;iffs; fhzg;gLk;NghJ fspkz; (clayey soil) vd;Wk;;

mjpfsT kzy; Jzpf;iffs; fhzg;gLk;NghJ kzy;kz; (sandy soil)

vd;Wk; miof;fg;gLk;. fsp> kzy; vd;gtw;Wld; milaYk; cf;fYk;

ngUksT fhzg;gLk;NghJ ,Uthl;bkz; (loamy soil) cUthFk;.

4.2.4.2.4.2.4.2.4.2.11111 kz;zpd; gy;tifikkz;zpd; gy;tifikkz;zpd; gy;tifikkz;zpd; gy;tifikkz;zpd; gy;tifik

4.2. kz;zpd; gz;ig khw;whJ gaDs;s Kiwapy;4.2. kz;zpd; gz;ig khw;whJ gaDs;s Kiwapy;4.2. kz;zpd; gz;ig khw;whJ gaDs;s Kiwapy;4.2. kz;zpd; gz;ig khw;whJ gaDs;s Kiwapy;4.2. kz;zpd; gz;ig khw;whJ gaDs;s Kiwapy;
kz;izg; gad;gLj;jy;kz;izg; gad;gLj;jy;kz;izg; gad;gLj;jy;kz;izg; gad;gLj;jy;kz;izg; gad;gLj;jy;
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,r ;nraw ; g hl ; bd ;  %yk ;

kz;zpd; ghukhd gFjpfshd guy;>

ngUkzy;> rpWkzy; vd;gd

ghj;jpuj;jpd; mbapy; KiwNa

fPopUe;J Nkyhfg; gbtijAk; mjd;

Nkyhf milay;> fspkz; vd;gd

gbtijAk; fhzyhk;.

cf;fhj jhtu> tpyq;Ff; fopTfs; kpjg;gijAk; njhq;fy;epiyapy;

fspj;Jzpf;iffs; ePupy; ,Ug;gijAk; mtjhdpf;fyhk;. gaph;r;nra;iff;F

kpfTk; cfe;j kz; ,Uthl;b kz;zhFk;. fspkz;> kzy;kz;

Jzpf;iffs; mjpfsT fhzg;gLk;NghJ mjid ,Uthl;bkz;zhf

khw;Wtjw;F mjpfsT Nrjdr; Nrh;itfisr; Nrh;f;f Ntz;Lk;.

kz;> milay;> fsp Nghd;w jpz;kg; gFjpfSld; kz;zPu;>

kz;tsp> kz; mq;fpfs; vd;gdTk; kz;zpy; fhzg;gLk;. kz;GO>

cOthd; kz; mq;fpfSf;F cjhuzkhFk;.

Xu; ,lj;jpy; fhzg;gLk; kz; Jzpf;iffs; gpwpnjhU ,lj;jpw;F

nfhz;L nry;yg;gLk; nrad;Kiw kz;zupg;G vdg;gLk;. ,J kio>

fhw;W> kdpjdpd; nraw;ghLfs; vd;gd fhuzkhf mjpfstpy;

Vw;gLfpd;wJ. kz;zupg;G Vw;gLtjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

vit vdg; ghu;g;Nghk;.

♦ cq;fs; Rw;whlypy; cs;s kz;khjpup xd;iwj; njhpT

nra;Aq;fs;.

♦ mk;kz;zpd; jd;ikia ed;F mtjhdpAq;fs;.

♦ ePu; nfhz;l fz;zhbf; FtisapDs; mjid ,l;Lf; fyf;fp>

Xu; ,uT mila tpLq;fs;'

♦ gpd; mtjhdpg;Gfisg;  gjpTnra;J nfhs;Sq;fs;.

♦ ntt;NtW ,lq;fspypUe;J ngwg;gl;l kz;khjpupfisf;

nfhz;L ,r;nraw;ghl;il kPz;Lk; nra;Aq;fs;.

nraw;ghL 4.1nraw;ghL 4.1nraw;ghL 4.1nraw;ghL 4.1nraw;ghL 4.1

kzy;
milay;

cU 4.7 ePupy; fiuj;Jg; ngwg;gl;l kz;

khjpupapd; ntt;NtW gilfs;

fsp

ePu;

cf;fy;

4.2.2 kz;zupg;G 4.2.2 kz;zupg;G 4.2.2 kz;zupg;G 4.2.2 kz;zupg;G 4.2.2 kz;zupg;G (Soil Erosion)
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♦ kz;zpd; jd;ikkz;zpd; jd;ikkz;zpd; jd;ikkz;zpd; jd;ikkz;zpd; jd;ik :::::- Ijhd kz; tpiuthf kz;zupg;Gf;F

cs;shFk;. (rpW kiof;Ff; $l)

♦ kiotPo;r;rpapd; msTkiotPo;r;rpapd; msTkiotPo;r;rpapd; msTkiotPo;r;rpapd; msTkiotPo;r;rpapd; msT :- mjpf kio kz;zupg;ig mjpfhpf;fr;

nra;Ak;.

♦ epyg;gug;gpd; rha;Tepyg;gug;gpd; rha;Tepyg;gug;gpd; rha;Tepyg;gug;gpd; rha;Tepyg;gug;gpd; rha;T  :- rha;T mjpfupf;Fk;nghOJ ePu; tbAk;

Ntfk; mjpfhpf;Fk;.

♦ fhw;wpd; Ntfk fhw;wpd; Ntfk fhw;wpd; Ntfk fhw;wpd; Ntfk fhw;wpd; Ntfk ;; ;; ; :- fhw;wpd; Ntfk; mjpfhpf;Fk;nghOJ

fhw;Wld; kz; mbj;Jr; nry;yg;gLk;.

♦ jhtu %Lgil ,y;yhjpUj;jy;  jhtu %Lgil ,y;yhjpUj;jy;  jhtu %Lgil ,y;yhjpUj;jy;  jhtu %Lgil ,y;yhjpUj;jy;  jhtu %Lgil ,y;yhjpUj;jy; :-          %Lgil ,y;yhJ ,Uf;Fk;

nghOJ kioj;Jspfs; Neubahf kz;zpd; Nkw;gug;gpy; tpOtjhy;

kz;zupg;G mjpfhpf;fg;gLk;. fly; miyfs; flw;fiuia mupg;Gf;F

cs;shf;Ffpd;wd. ,J flyupg;G vdg;gLk;. fly; tw;Wg;ngUf;Ff;

fhyq;fspy; flyupg;G mjpfstpy; Vw;gLk;.

kiyr; rupTfspy; fl;llq;fis nghUj;jkw;w

,lq;fspy; mikj;jy;> kuq;fis ntl;Ljy;> tptrha

epyq;fis mikj;jy; Nghd;w kdpjdpd;

nraw ;ghLfs; fhuzkhfTk; kz;zhpg ;G

Vw;gLfpd;wJ.

v kz;zupg;gpdhy; Gtpapd; Nky;kz; mfw;wg;gLfpd;wJ. ,jdhy;>

kz;zpd; tsk; Fiwtilfpd;wJ.

v kz;zupg;gpdhy; ghiwfs;> kiyfs;>ghijfs; vd;gd mhpg;Gf;

Fs;shfpg; ghhpa kz;rhpTfs; Vw;gLtJld; caph;r;NrjKk;

nghUl;NrjKk; Vw;gLfpd;wd.

v gyj;j kio fhuzkhf kz; mupg;Gf;Fs;shfpr; nrd;W Mw;wpy;

gbtjhy; nrd;wiltjhy; Mw;wpd; Mok; Fiwtile;J

kiofhyq;fspy; jpBu; nts;sg;ngUf;F Vw;gLfpd;wJ.

cU 4.8 kz;zhpg;Gf;Fs;shd ,lk;

kz;zhpg;gpdhy; Vw;gLk; ghjpg;Gfs;kz;zhpg;gpdhy; Vw;gLk; ghjpg;Gfs;kz;zhpg;gpdhy; Vw;gLk; ghjpg;Gfs;kz;zhpg;gpdhy; Vw;gLk; ghjpg;Gfs;kz;zhpg;gpdhy; Vw;gLk; ghjpg;Gfs;
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kz;zpy; njhlu;e;J gaph; nra;tjhYk; mjpf kiotPo;r;rpapdhy;

Vw;gLk; kz;zupg;gpdhYk;  kz;tsk; Fd;Wfpd;wJ. MfNt> vjpu;fhyj;

NjitfSf;fhf kz;fhg;Gr; nra;tJ (kz;izf; fhg;gJ) vq;fsJ

flikahFk;.

gpd;tUk; Kiwfspy; kz;fhg;Gr; nra;;ayhk;.
(i) kz;zupg;igj; jLj;jy;

kz;zhpg;igj; jLf;Fk; Kiwfshtd:

« fhLfis mopahJ ghJfhj;jy;.

« kPs; fhlhf;fy; (fhLfis kPs cUthf;fy;).

« kiyr; rha;Tfspy; kuq;fis eLjy;.

« rkTauf;Nfhl;Lf; fhy;tha;fis mikj;jy;.

« kz;zupg;G Vw;gLk; ,lq;fspy; ghijfis mikf;Fk;NghJ

,UGwKk; mizf;fl;Lfis mikj;jy;.

« %Lgapu;fis tsu;j;jy;> fhw;Wj; jilg;gapu;fis tsu;j;jy;.

« ghijfis mikf;Fk;NghJ vy;iyfspy; fk;gp tiyapl;L

kz;zhy; epug;Gjy;.

(ii) Nrjdf; $l;Lg;grisfisg; gad;gLj;jp  kz;zpd; tsj;ij

mjpfhpf;fr; nra;jy;. ,J kz;zpd; tspalf;fk;> ePulf;fk;>

Ez;zq;fpj; njhopw;ghL vd;gtw;iw mjpfupf;Fk;.

(iii) kz;zpd; mkpyj;jd;ik mjpfhpg;gijj; jLg;gjw;Fk; Ez;zq;fpfs;

,wg;gijj; jLg;gjw;Fk; mNrjd tskhf;fpfs;> gPilnfhy;ypfs;>

fisnfhy;ypfs; Nghd;w ,urhadg; gjhu;j;jq;fspd; gad;ghl;ilf;;

Fiwj;jy;.

(iv) kz;zpd; tsk; Fd;whky; ,Uf;fr; Row;rp Kiwg; gaph;r;nra;ifia

Nkw;nfhs;sy;;.

(V) mtiuf; FLk;gj; jhtuq;fis tsu;g;gjd; %yk; kz;zpd;

iejurd; tPjj;ij mjpfupj;jy;.

(Vi) fk;gp tiyapl;L kz;zhy; epug;Gjy; %yk;.

xg;gil 4.2xg;gil 4.2xg;gil 4.2xg;gil 4.2xg;gil 4.2
«    ,yq;ifapy; epfOk; ,aw;if mdh;j;jq;fs; gw;wpa jfty;fisr;;

NrfupAq;fs;. ,tw;iw kdpju;fspd; nraw;ghLfs; fhuzkhf

Vw;gLgit> ,aw;ifahf Vw;gLgit vd NtWgLj;jpf;

     fhl;Lq;fs;.

« kz;zupg;igj; jLf;Fk; Kiwfs; gw;wp cq;fs; MrpupaUld;

fye;Jiuahb mwpf;ifg;gLj;Jq;fs;.

4.2.3 kz;fhg;G 4.2.3 kz;fhg;G 4.2.3 kz;fhg;G 4.2.3 kz;fhg;G 4.2.3 kz;fhg;G      (Soil Conservation)
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njspthd ,uT thid ed;F mtjhdpAq;fs;. mq;Nf vz;zw;w

thd;nghUs;fisf; fhz;gPh;fs;. mtw;wpy; rpy tpl;Ltpl;L

xsph;tdthfTk; rpy njhlu;r;rpahf xsph;tdthfTk; NtWrpy jpBnud

thdpy; mire;J nry;tijAk; fhzyhk;.

Mjpfhy kdpjd; thidg; gw;wpa gy re;Njfq;fisf;
nfhz;bUe;jhd;. mjdhy;> thid ed;F mtjhdpj;Jg; gy
jfty;fisr; Nrfhpj;Jf;nfhz;lhd;. gpd;du; tpz;ntspia
mtjhdpg;gjw;fhf gy Gjpa cgfuzq;fs; cUthf;fg;gl;ld.
njhiyfhl;b> kdpju;fsw;w> kdpjHfSs;s tpz;ntsp Xlq;fs; vd;gd
mtw;Ws; rpythFk;. ,jdhy;> Gtpapd; mikg;igAk; Vida
thd;nghUs;fisAk; vkJ Qhapw;Wj; njhFjpiaAk; gw;wp kdpjdhy;

tpsq;fpf;nfhs;s Kbe;jJ.

Gtp jd;dr;rpy; Rod;wthW #hpaidAk; Rw;wptUfpwJ.  Gtpiag;

Nghd;W Vida thd;nghUs;fSk; #hpaidr; Rw;wp tyk; tUfpd;wd.

#hpaDk; mjidr;Rw;wp tUfpd;w thd;nghUs;fs; midj;Jk; xUq;Nf

vkJ Qhapw;Wj; njhFjp vd miof;fg;gLk;.

ghy;tPjp (milkyway) vdg;gLk; nts;SLj;njhFjpapy; vkJ

Qhapw;Wj;njhFjp fhzg;gLfpwJ. Qhapw;Wj;njhFjpapd; kj;jpapy; #hpad;

mike;Js;sJ (cU 4.9). #hpaidr; Rw;wp 8 Nfhs;fSk; mtw;wpd;

Jizf;Nfhs;fSk; NkYk; gy ,yl;rf;fzf;fhf thd;nghUs;fSk;

tpz;fw;fSk; thy;el;rj;jpuq;fSk; J}RfSk; vkJ Qhapw;Wj; njhFjpapy;

fhzg;gLfpd;wd.

cU 4.9
Qhapw;Wj; njhFjp

     4.34.34.34.34.3 vkJ Qhapw;Wj; njhFjpia ,dq;fhz;Nghk;vkJ Qhapw;Wj; njhFjpia ,dq;fhz;Nghk;vkJ Qhapw;Wj; njhFjpia ,dq;fhz;Nghk;vkJ Qhapw;Wj; njhFjpia ,dq;fhz;Nghk;vkJ Qhapw;Wj; njhFjpia ,dq;fhz;Nghk;

xg;gilxg;gilxg;gilxg;gilxg;gil 4'3 4'3 4'3 4'3 4'3

   rha;thd epyg;gug;gpy; kz;zupg;igj; jLf;Fk; Kiwiaf;

fhl;Lk; khjpupAUnthd;iw mikAq;fs;.
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#hpad; xU el;rj;jpukhFk;. #upadpy; cUthFk; rf;jp ntg;gk;>

xsp vd;gdthf ntsptplg;gLk;;. ,q;F Ijurd;> <ypak; Nghd;w

thAf;fs; fhzg;gLfpd;wd. #hpa rf;jpahdJ Gtpapy; caph;fspd;

epyTifapy; Kf;fpa gq;fhw;Wfpd;wJ. Gtpapy; Vw;gLk; fhyepiy

khw;wj;jpw;Fr; #hpaNd fhuzkhFk;. #hpadpd; Nkw;gug;G 6 000 
0C

ntg;gepiyiaf; nfhz;lJ. mjd; ikag;gFjp 15 kpy;ypad; 0C

ntg;gepiyiaf; nfhz;Ls;sjhf ek;gg;gLfpd;wJ.

Nfhs;fs;> #hpaidr; Rw;wp ePs;tl;lg;ghijapy; mirfpd;wd.

,f;Nfhs;fs; midj;Jk; Nfhstbthdit. ,it Ra xspu;tw;wit.

#upadpd; xsp ,tw;wpy; gl;Lj; njwpg;gjhy; Nfhs;fs; gpufhrkhfj;

Njhw;Wfpd;wd.

Gjd;Gjd;Gjd;Gjd;Gjd;     (Mercury)

#hpaDf;F kpf mz;ikapy; cs;s NfhshFk;.

Gjd; tspkz;lyk; mw;wJ. ,jdhy;> #hpadpy; ,Ue;J

tUk; xspAk; ntg;gKk; Neubahfg; Gjdpd; Nkw;gug;ig

te;jilfpd;wd.  ,jw;Fj;  Jizf;Nfhs;fs;; ,y;iy.

nts;spnts;spnts;spnts;spnts;sp     (Venus)

#hpadpypUe;J GjDf;F mLj;jjhff;

fhzg;gLk; NfhshFk;. tUlj;jpd; rpy fhyq;fspy;

#hpad; kiwe;jJk; Nkw;F thdpy; Njhd;Wk; ,J

'khiynts;sp|| vd;Wk; #hpa cjaj;Jf;F Kd;

fpof;fpy; Njhd;Wk;NghJ 'tpbnts;sp" vd;Wk;

miof;fg;gLk;. ,J Gtpia tpl mjpf xspiaAk;

ntg ;gj ;ijAk; ngWfpd ;wJ. nts;spapd ;

tspkz;lyk; ngUksT fhgdPnuhl;irl;L (97%)

thAitAk; rpwpjsT ePuhtpiaAk; O
2
 kpfr;

rpwpjsitAk; nfhz;lJ.

     4.3.1 Qhapw;Wj; njhFjpapy; #hpadpd; gq;fspg;G4.3.1 Qhapw;Wj; njhFjpapy; #hpadpd; gq;fspg;G4.3.1 Qhapw;Wj; njhFjpapy; #hpadpd; gq;fspg;G4.3.1 Qhapw;Wj; njhFjpapy; #hpadpd; gq;fspg;G4.3.1 Qhapw;Wj; njhFjpapy; #hpadpd; gq;fspg;G

Qhapw;Wj; njhFjpapy; cs;s Nfhs;fSk;Qhapw;Wj; njhFjpapy; cs;s Nfhs;fSk;Qhapw;Wj; njhFjpapy; cs;s Nfhs;fSk;Qhapw;Wj; njhFjpapy; cs;s Nfhs;fSk;Qhapw;Wj; njhFjpapy; cs;s Nfhs;fSk;
mtw;wpd; Jizf;Nfhs;fSk;mtw;wpd; Jizf;Nfhs;fSk;mtw;wpd; Jizf;Nfhs;fSk;mtw;wpd; Jizf;Nfhs;fSk;mtw;wpd; Jizf;Nfhs;fSk;

cU 4.10 .Gjd;

cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?
#hpaf; fjph;fs; Gtpia te;jila vLf;Fk; fhyk; 8

epkplq;fSk; 18 nrf;fd;fSk; MFk;.

cU 4.11 nts;sp
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GtpGtpGtpGtpGtp     (Earth)

#hpadpypUe;J %d;whtjhff; fhzg;gLk;

(cU 4.12). caphpdq;fs; tho;tjw;F cfe;j

tspkz;lyk; Gtpapy; khj;jpuNk cs;sjhf

ek;gg;gLfpd;wJ. Gtpapd; tspkz;lyk;

#upadpypUe;J tUk; caphpdq;fSf;Fj; jPq;F

tpistpf;ff;$ba fjpu;tPr;Rfisj; jLf;fpd;wJ.

NkYk;> caphpdq;fs; tho;tjw;F cfe;j

ntg;gepiyia toq;Ffpd;wJ. Gtpf;F re;jpud;

vd;Dk; Jizf;Nfhs; cz;L.

g+kpapypUe;J ghh;f;Fk;NghJ #hpadpd; epiy jpdKk;

khw;wkiltijf; fhzyhk;. mjid mwpe;Jnfhs;s nraw;ghL 4.2

,y; <LgLNthk;.

cU 4.12 Gtp

cU 4.13

nrt;tha;f; Nfhs;

nraw;ghL 4.2nraw;ghL 4.2nraw;ghL 4.2nraw;ghL 4.2nraw;ghL 4.2

(i) fljhrp ml;ilapy; epoy; tpof;$bathW ml;ilapd; tpspk;gpy;

(glj;jpy; fhl;bathW) xU Nfhiy epWj;Jq;fs;.

(ii) #hpa xsp tpOk; ,lj;jpy; ,jid itAq;fs;'

(iii) Neuj;ijAk; ehisAk; ml;ilapy; Fwpj;Jf;nfhs;Sq;fs;.

(iv) tpOk; epoiy ml;ilapy; tiue;Jnfhs;Sq;fs;.

(v) ,r;nraw;ghl;il vy;yh ehl;fspYk; xNu Neuj;jpy; nra;J

ghUq;fs;'

(vi) Nfhypd; jpir khw;wg;glhky; ,Uf;f Ntz;Lk;.

(vii) ePq;fs; jpdKk; tiue;j epoy;fis ,izj;J xg;gpl;Lg;

ghUq ;fs;.

cU 1 cU 2

nrt;tha; nrt;tha; nrt;tha; nrt;tha; nrt;tha; (Mars)

,jidr; nrq;;Nfhs; vdTk; miog;gu;. Gtpia
mLj;J #hpadpy; ,Ue;J ehd;fhtjhff; fhzg;gLk;.
,jd; tspkz;lyj;jpy; gpujhdkhf fhgdPnuhl;irl;L
thATk; iejurd;> Mfd; Mfpa thAf;fSk;
fhzg;gLk;. NkYk;> ,jd; JUtg;gFjpapy; cyu;
gdpf;fl;bfSk;> ePUk; fhzg;gLfpd;wd. ,jd;
fhuzkhf tpQ;Qhdpfs; ,f;fpufj;jpy; caphpdq;fs;
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 cU 4.15 rdpf;

Nfhspd; tisaq;;fs;

,Uf;fyhk; vd ek;Gfpd;wdh;. nrt;tha;f; NfhSf;F BNkh];> NghNgh];
vd;Dk; ,uz;L Jizf;Nfhs;fs; cs;sd.

nrt;tha;f;Fk; tpahoDf;Fkpilapy; Nfhsg;Nghypfs; gl;bifnrt;tha;f;Fk; tpahoDf;Fkpilapy; Nfhsg;Nghypfs; gl;bifnrt;tha;f;Fk; tpahoDf;Fkpilapy; Nfhsg;Nghypfs; gl;bifnrt;tha;f;Fk; tpahoDf;Fkpilapy; Nfhsg;Nghypfs; gl;bifnrt;tha;f;Fk; tpahoDf;Fkpilapy; Nfhsg;Nghypfs; gl;bif
tbtpy; #upaidr; Rw;wp tUfpd;wd.tbtpy; #upaidr; Rw;wp tUfpd;wd.tbtpy; #upaidr; Rw;wp tUfpd;wd.tbtpy; #upaidr; Rw;wp tUfpd;wd.tbtpy; #upaidr; Rw;wp tUfpd;wd.

tpahod; tpahod; tpahod; tpahod; tpahod; (Jupiter)

Qhapw;Wj;njhFjpapd; kpfg;nghpa Nfhs;.

nrt;tha;f;F mLj;jjhf  mike;Js;sJ. ,J kpfTk;

Fspu;r;rpahd NfhshFk;. vdpDk;;> ,jd; cs;sf

ntg;gepiy mjpfkhdJ. ,jpy; Ijurd;> <ypak; Mfpa

thAf;fisf; nfhz;l tspkz;lyk; Kfpy; gl;biffshff;

fhzg;gLk;. ,jw;F mWgj;J %d;W Jizf;Nfhs;fs;

cs;sd. mNah> ANuhg;gh> fdpkpl;> fyp];Nuh vd;git

,tw;Ws; gpujhdkhdit. ,jpy; kpfg;ngupa

Jizf;Nfhshd fdpkpl; Gjid tplg; nghpajhFk;.

ANud];ANud];ANud];ANud];ANud];     (Uranus)

#upadpy; ,Ue;J mjpf J}uj;jpy; mike;

Js;sjhy;> ,jd; Nkw;gug;G kpfTk; Fspu;ikahdJ.

,jd; tspkz;lyk; rpwpjsT xspia khj;jpuNk

njwpg;gilar; nra;Ak;. gpufhrkw;wJ. ANudRf;F 27

Jizf;Nfhs;fs; cs;sd. tspkz;lyk; IjuridAk;

<ypaj;ijAk; nfhz;lJ. rpwpjsT nkNjd;

fhzg;gLtjhy; ePyg;gr;ir epwj;ijg; ngWk;.

neg;ba+d; neg;ba+d; neg;ba+d; neg;ba+d; neg;ba+d; (Neptune)

#upadpypUe;J kpfj;njhiytpy; mike;Js;sJ.

,jw;F 13 Jizf;Nfhs;fs; cs;sd. ,j;Jizf;

Nfhs;fspy; kpfg; ngupaJ iuw;nwhd; (Triton) MFk;.

rdp rdp rdp rdp rdp (Saturn)

,J epw tisaq;fisf; nfhz;bUg;gjdhy;

Vida Nfhs;fis tplf; fth;r;rpahdJ. ,jd;

tspkz;lyk; tpahodpd; tspkz;lyj;ij xj;jJ.

mlh;j;jp Fiwe;jJ.  ,jw;F 62 Jizf;Nfhs;fs;

cs;sd. kpfg;;ngupa Jizf; Nfhshd  iuw;uhd;

(Titan) Gjd; Nfhis tplg; nghpajhFk;.

cU 4.14 tpahod;

cU 4.17 neg;bA+d;

 cU 4.16 ANud];
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                ml;ltiz 4.2- Nfhs;fspd; rpy ,ay;Gfs;

ehl;

fs;

Row;rpf; fhyk;

 Gjd;

 nts;sp

 Gtp

 nrt;tha;

 tpahod;

 rdp

 ANud];

 neg;ba+d;

Nfhs;fs;

Gtp

rhh;ghfg;

gUkd;

Rw;Wiff;

 fhyk;

tUlk; ep

kplk;

ehs;
kzpj;

jpah

yk;

#hpadpypUe;J

(kpy;ypad;)J}uk;

fpNyhkPw;wh;

2006 ,y; Kjw; jlitahf Fws;Nfhs;fs;
vd VuP];> G@l;Nlh> rPup]; vd;;gtw;iwg; ngahpl;ldh;.
,jpy; VuP]; nghpa Fws;NfhshFk;. mjw;F
b];Ndhkpah vd;Dk; Jizf;Nfhs;  cz;L.
G@l;Nlhtpw;F %d;W  Jizf;Nfhs;fs; cs;sd.
rhNuhd; ,jDila kpfg; nghpa Jizf;
NfhshFk;> epf;];> ̀ a;Nuh Mfpad ,jd; Vida
Jizf; Nfhs;fshFk;. ,it GSl;NlhitAk;
rNuhidAk; Rw;wp tyk; tUfpd;wd (cU 4.18).

58 0.38 - 88 58 15 30

108 0.95 - 224 243 0 0

150 1.00 - 365 - 23 56

228 0.53 01 362 24 37

778 11 11 314 - 9 50

1 427 9 29 168 - 10 14

2 871 4 84 04 - 10 49

4 497 4 164 292 - 15 48

cU 4.18 G@l;Nlh

mjd; cgNfhs;fSld;

  4.3.3 Fws;Nfhs;fs;  4.3.3 Fws;Nfhs;fs;  4.3.3 Fws;Nfhs;fs;  4.3.3 Fws;Nfhs;fs;  4.3.3 Fws;Nfhs;fs;     (Dwarf Planets)

,jpy; vupkiyfs; cz;L;. vkJ G+kpia xj;j gz;Gfisf; nfhz;l

xNunahU mwpag;gl;l Jizf;Nfhs; ,JthFk;. neg;bA+dpd;;

tspkz;lyk; Ijurd;> <ypak; vd;gtw;iwf; nfhz;lJ. ,jpYs;s

nkNjd; ,f;Nfhspw;F ePy epwj;ij toq;FfpwJ.

ePq;fs; ,g;nghOJ Qhapw;Wj; njhFjpapYs;s vl;Lf;

Nfhs;fisAk; mwpe;Jnfhz;Ls;sPu;fs;. 2006 ,w;F Kd;; G@l;NlhTk;

xU NfhshftpUe;jJ. vdpDk;> G@l;Nlhtpd; thd;ghijapy; Vida

thd;nghUl;fSk; fhzg;gLtjhy; mJ jw;nghOJ Fws; Nfhshff;

fUjg;gLfpd;wJ. Nfhs;fisg; gw;wpa NkYk; gy jfty;fis

ml;ltiz 4.2 ,y; ghh;f;fyhk;



81
,ytr tpepNahfj;jpw;fhf

1957 ,y; Kjy; jlitahf tpz;ntspapypUe;J thd; Ma;T

nra;ag;gl;lJ. GtpapypUe;J njhiyf;fhl;bapd; %yk; tpz;iz

KOikahf Ma;T nra;aKbahky; ,Ue;jJ. ngwg;gl;l jfty;fs;

kl;Lg;gLj;jgl;litahfNt ,Ue;jd. Vnddpy;> thd;nghUs;fs;

mNefkhf GtpapypUe;J gy kpy;ypad; fpNyhkPw;wu;fSf;F mg;ghy;

mike;jpUg;gNj ,jw;Ff; fhuzkhFk;. ,jdhy;> tpz;ntspia

Ma;Tnra;a tpz;ntsp Xlq;fisg; gad;gLj;JtJ mtrpakhapw;W.

4.4 tpz;ntsp Ma;T4.4 tpz;ntsp Ma;T4.4 tpz;ntsp Ma;T4.4 tpz;ntsp Ma;T4.4 tpz;ntsp Ma;T

Qhapw;Wj; njhFjpapy; Nfhs;fs;> Jizf;Nfhs;fs;>

Fws;Nfhs;fs; vd;gtw;iw tpl thy;nts;spfs;> Nfhsg;Nghypfs;>

tpz;fw;fs;> J}Rfs; Nghd;witAk; fhzg;gLfpd;wd.

thy;nts;sp;thy;nts;sp;thy;nts;sp;thy;nts;sp;thy;nts;sp;     (Comet)

,J thAf;fisAk; ciwepiyapYs;s

J}Rj;Jzpf;iffisAk; nfhz;lJ. ,J

xspia cUthf;Ftjpy;iy. ,J #hpaid

mz;kpf;Fk;NghJk;> tpyFk; NghJk; #upaDf;F

vjpu;j; jpirapy; thy; Nghd;w mikg;G Njhd;Wk;.

,t;thy; gy fpNyhkPw;wu;fs; ePskhdjhff;

fhzg;glyhk;. thy;nts;spapy; cs;s

J}RfspYk; thAf;fspYk; #hpa xsp gl;Lj;

njwpg;giltjdhy; xspAs;s thy; Nghd;W

Njhw;wkspf;Fk;.

tpz;fw;fs; tpz;fw;fs; tpz;fw;fs; tpz;fw;fs; tpz;fw;fs; (Meteoroids)

tpz;fw;fs; fdpaq;fspdhYk; J}rpdhYk;

Mdit. ,it XusT ngupait. ,it

#upaidr; Rw;wp tUfpd;wd. Gtpf;F  mz;ikapy;

tUk;NghJ Gtpapd; <u;g;G tpirapdhy;

ftug;gLfpd;wd. Gtpapd; tsp kz;lyj;jpD}lhf

mirAk;NghJ Vw;gLk; cuha;tpd; fhuzkhf

vupfpd;wd. vupAk; tpz;fw;fs; tpz;fw;fs; tpz;fw;fs; tpz;fw;fs; tpz;fw;fs; (meteors),

vupel;rj;jpuq;fs;; vd miof;fg;gLk;. Kw;whf

vupahJ G+kpia milgit tpz;tPo;fw;fs;tpz;tPo;fw;fs;tpz;tPo;fw;fs;tpz;tPo;fw;fs;tpz;tPo;fw;fs;

(meteorites) vdg;gLk;.

     4.3.4 Qhapw;Wj; njhFjpapd; Vida nghUs;fs;4.3.4 Qhapw;Wj; njhFjpapd; Vida nghUs;fs;4.3.4 Qhapw;Wj; njhFjpapd; Vida nghUs;fs;4.3.4 Qhapw;Wj; njhFjpapd; Vida nghUs;fs;4.3.4 Qhapw;Wj; njhFjpapd; Vida nghUs;fs;

cU 4.19 thy;nts;sp

cU 4.20 tpz;fw;fs;
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tpz;ntsp Ma;TfSf;F kdpjh;fsw;w> kdpju;fs; nry;yj;jf;f

tpz;ntsp Xlq;fs; gad;gLj;jg;gLfpd;wd. ,Ugjhk; E}w;whz;bd;

Muk;gj;jpy; jput vhpnghUs;fspdhy; ,aq;Fk; ,ae;jpuq;fs;

fz;Lgpbf;fg;gl;l gpd;dh; tpz;ntsp Xlq;fis tbtikf;f

tpQ;Qhdpfshy; Kbe;jJ.

tpz;zpy; Gtp tpz;zpy; Gtp mike;Js;s Kiw gw;wp MuhaTk;

capupdq;fs; thOk; NtW Nfhs;fis mwpe;Jnfhs;sTk; ehq;fs;

thOk; Gtpf ;F thd;nghUs;fspdhy; Vw ;gLk; Mgj;ij

mwpe;Jnfhs;sTk; mtw;wpypUe;J vk;ikg; ghJfhj;Jf;nfhs;sTk;

tpz;zpy; cs;stw;wpypUe;J gaidg; ngw;Wf;nfhs;sTk;

tpz;izg;gw;wp Ma;T nra;tjw;fhd Njit Vw;gl;lJ. njspthd

xspg;glq;fisg; ngw tpQ;Qhdpfs; njhiyfhl;b nghUj;jpa tpz;ntsp

Xlq;fis tpz;ntspf;F mDg;gpAs;sdu;. cjhuzk;:- `gps;

njhiyfhl;b.

`gps; njhiyfhl;b> 1990 ,y; b];fthp

Xlj;jpd ; %yk; tpz;Zf;Ff; nfhz;L

nry;yg;gl;lJ. ,J G+kpapypUe;J 596 km cauj;jpy;

Gtpiar; Rw;wp tUfpd;wJ. ,jd; %yk; nrt;tha;>

nts;sp Mfpa Nfhs;fisg; gw;wpAk; ehk; thOk;

ghy; tPjp gw;wpAk; Vida thd; nghUs;fisg;

gw;wpAk; gy Gjpa jfty;fisg; ngwf;$bajhf

,Uf;fpd;wJ.

cU 4.23 nfhyk;gpah Xlk;cU 4.22 nuhf;n;fw;W

cU 4.21 ̀ gps;

njhiyfhl;b

4.4.1 tpz;ntsp Xlq;fisg; gw;wp Muha;Nthk;4.4.1 tpz;ntsp Xlq;fisg; gw;wp Muha;Nthk;4.4.1 tpz;ntsp Xlq;fisg; gw;wp Muha;Nthk;4.4.1 tpz;ntsp Xlq;fisg; gw;wp Muha;Nthk;4.4.1 tpz;ntsp Xlq;fisg; gw;wp Muha;Nthk;
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tpz;zpypUe;J Ma;T nra;tjw;fhf

mikf;fg;gl;l KjyhtJ tpz;ntsp Ma;T

epiyak; 'kPu;" MFk;. ,J 1986 ,ypUe;J 2001

tiu Gtpiar; Rw;wp tyk; te;jJ.

jw;nghOJ tpz;zpy; rh;tNjr tpz;

nts p Ma ;T e piyak ;  xd ;W

mikf;fg;gl;Ls;sJ (cU 4.25).  ,J tpz;

ntspg;gazj;jpd;NghJ xU jupg;gplkhfTk;

gad;gLj;jg;gLfpd;wJ. ,jpy; gy Ma;Tfs;

eilngWfpd;wd.

cU 4.26 ,y; fhl;lg;gl;lthW Gtpiar;

Rw;wp gy nra;kjpfs; tyk; tUfpd;wd. ,it

njhiyj;njhlu;GfSf;fhfTk; Gtpapy; Vw;gLk;

fhyepiy khw;wq;fis mwpe;Jnfhs;sTk; Gtpapy;

Vw;gLk; khw;wq;fis mtjhdpf;fTk; gad;gLk;.

cU 4.26 Gtpiar; Rw;wp

tUk; nra;kjp

cU 4.25 rh;tNjr tpz;ntsp

Ma;T epiyak;

kPz;Lk;> kPz;Lk; gad;glj;jf;f tpz;ntsp Xlk; cU 4.23 ,y;

cs;s nfhyk;gpah XlkhFk;. ,J \l;ly;  tpz;ntsp Xlk; vd;W

miof;fg;gLk;. ,J nuhf;nfw;iwg;Nghy; tpz;Zf;F Vtg;gl;L kPz;Lk;

tpkhdk; xd;iwg;Nghy; jiuia te;jilAk;.

cU 4.24 kPu; tpz;ntsp

Ma;T epiyak;
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Xlj;jpw;F ntspapy; Ntiyapy;
<LgLk ;NghJ cU 4.28 ,y ;
fhl;bathW Xlj;Jld; fk;gp ,io
nahd;wpd; %yk; cliy ,izj;J
itj;jpUj;jy;.

     cU 4.28 tpz;ntsp Xlj;jpd; ntspNa

Ntiyapy; <LgLk; tpz;ntsp tPuh;

rthy;rthy;rthy;rthy;rthy; ntw;wpnfhs;Sk; Kiwntw;wpnfhs;Sk; Kiwntw;wpnfhs;Sk; Kiwntw;wpnfhs;Sk; Kiwntw;wpnfhs;Sk; Kiw

tpz;ntsp Xlj;jpd; Ntfj;ijf;
fl;Lg;gLj;Jk; Kiwapy; cUthf;fy;

cU 4.27 tpz;ntsp Xlk; Gtpapd;

tspkz;lyj;jpypUe;J ntspNaWjy;

clYf;Fj; Njitahd mKf;fj;ij
toq;Fk; Kiwapy; tpz;Zf;Fr;
nry;yg; gad;gLj;Jk; cilfisj;
jahupj;jy;.

i tpz;ntsp Xlk; tpz;zpypUe;J
Gt pa pd ;  ts pkz ;lyj ;j pDs ;
EioAk ;NghJ mjd; Ntfk ;
mj pfh p f ;Fk ; .  ,jd ;NghJ
ts pkz ;lyj ;Jld ; Vw ; gLk ;
cuha;tpdhy; tpz;ntsp Xlj;jpw;Fr;
Nrjk; Vw;gLk; (ntbg;Gf;Fs;shFk;).

ii tpz;ntsp Xlj ;j pd ; Gwj ;Nj
t pz ;nts pt P uu ;  Ntiya py ;
<LgLk;NghJ mKf;f NtWghL
fhzg;gLk;. ,jdhy;> FUjpapy;
tspf;Fkpopfs; Njhd;wp kuzk; $l
epfoyhk;.

iii tpz;zpy; tpz;ntsp tPuh;fs; jkJ
cly; epiwia ,oe;jij Nghd;W
czh;tu;. NkYk;> tpz;ntsp
Xlj;jpd; ntspNa Ntiyapy;
<LgLk;NghJ mtu;fspd; kPJ
nraw;gLk; rpwpa tpir ePz;lJ}uk;
mth;fisj; js;spr; nrd;W kpjf;fr;
nra;Ak;.

     tpz;ntsp Ma;tpy; Vw;gLk; rthy;fSk; mjidtpz;ntsp Ma;tpy; Vw;gLk; rthy;fSk; mjidtpz;ntsp Ma;tpy; Vw;gLk; rthy;fSk; mjidtpz;ntsp Ma;tpy; Vw;gLk; rthy;fSk; mjidtpz;ntsp Ma;tpy; Vw;gLk; rthy;fSk; mjid

vjpu;nfhs;Sk; KiwfSk;vjpu;nfhs;Sk; KiwfSk;vjpu;nfhs;Sk; KiwfSk;vjpu;nfhs;Sk; KiwfSk;vjpu;nfhs;Sk; KiwfSk;
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iv. tpz;zpy;   Rje;jpukhf if> fhy;fis
   mirj;J Ntiy nra;tJ
   fbdkhdjhFk;.

tpz; cilfspd; gpd;Gwkhf ,iz
e;Js;s 24 gPr ;RKidfs; %yk;
tpz;ntsp tPuh;fs; jkJ miritf;
fl;Lg;gLj;j KbAk;. ,g;gPr;RKidfs;
%yk; iejurd; thA Njitf;F Vw;g
ntspr ; nrYj;jg ;gLk ; . ,g ;g Pr ;R
KidfSf ;fhd Msp ifa py ;
nghUj;jg;;gl;bUf;Fk;.

v. tpz;zpy; cwq;Fk;NghJ iffhy;fs;
Rakhf kpjf;Fk;.

tpz;zpy; cwq;Ftjw;F ciwnahd;iwg;
gad;gLj;jy; ;. cwq;Fk;NghJ if>
fhy;fs;>tapW> new;wp vd;git jbj;j
thupd; %yk; ciwAld; nghUj;jg;gLk;.

cU 4.30 tpz;zpy; cwq;Fk; Kiw

cU 4.29 tpz;ntsp tPuhpd; cil

vi. tpz;ntsp Xlj;ij nraypof;fr;
nra;J Gtpia Rw;wp Xlk; kpjf;Fk;
NghJ tpz;ntsp tPuh;fSk; kpjg;gu;.

Gtpapy; kpjf;Fk; #oiy Vw;gLj;jp
tpz;ntsp tPuh;fSf;Fg; gapw;rpfis
toq;Fjy;.

cU 4.31 Gtpapy; cUthf;fg;gl;l

kpjf;Fk; #oy;

vii.tpz;zpy; Vw;gLk; epiwaw;w #oy;
t Puh pd ; fhJ> Njhy ; > jir
vd;gtw;wpd; njhopw;ghl;Lf;Fg;
ghjpg;ig Vw;gLj;jyhk;. NkYk;>
Ks ;se ;jz;bd ; e Psk ; xU
mq;Fyj ;jhy ; mj pfu pf ;Fk ; .
mj;Jld; ,jaj;jpd; njhopw;ghL
FiwtiltJld; Kfk; tPq;Fjy;>
jiyapy; ghuk; mjpfupj ;jy;>
jirfs; moptjhy; fhy;fs;
nkypjy; Nghd;w khw;wq;fs;
Vw;gLk;.

,jaKLf;fp ,ae;jpuj;ijg; (pace

maker) gad;gLj;jp ,jatbg;ig
mj pfh p j ; jy ; .  j pdKk ;  ,uz ;L
kzpj;jpahyq;fs; clw; gapw;rp nra;jy;.
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viii. tpz;ntsp Xlj;jpd; rpwpa ,lj;jpDs;;
ePz;lfhyk;  jq;fpapUg;gjhy; kd
Neha;f;F Mshjy;.

gy;NtW epwq;fisf; nfhz;L
tpz;ntsp Xlj;jpd; cl;Gwj;ij

myq;fupj;jy.;
Gtpiag; ghu;g;gjw;fhd trjpia

Vw;gLj;jpf; nfhLj;jy;.
,iriaf; Nfl;fTk; Gj;jfq;fis

thrpf;fTk; re;ju;g;gk; toq;fy;.
Gj pa goq ;fs ; > czTfis

toq;Fjy;'
fbjq;fisAk; ghpRg; nghUs;
fisAk ; gu pkhw pf ; nfhs ;Sk ;
tha;g;Gfis Vw;gLj;jpf; nfhLj;jy;.

kdpju;fSld; nry;Yk; tpz;ntsp Xlq;fis mikf;f mjpfsT

nryT Vw;gLtjhy; kdpju;fsw;w tpz;ntsp Xlq;fis mikf;f

tpQ;Qhdpfs; Kay;fpd;wdh;.

cU 4.32. tpz;zpy; ,iria

mDgtpf;Fk; tpz;ntsp tPuh;;

tpz;ntsp tPuh;fs;>Ma;tpd; Kf;fpaj;Jtktpz;ntsp tPuh;fs;>Ma;tpd; Kf;fpaj;Jtktpz;ntsp tPuh;fs;>Ma;tpd; Kf;fpaj;Jtktpz;ntsp tPuh;fs;>Ma;tpd; Kf;fpaj;Jtktpz;ntsp tPuh;fs;>Ma;tpd; Kf;fpaj;Jtk;

kdpju;fsw;w Kjy; tpz;ntsp Xlk;.

a+hp ffhupd; - tpz;ntspf;F nrd;w Kjy;
kdpjd;.

 kupdh; - 5. 1967 ,y;
 mnkhpf;fh

kdpju;fs; mw;wJ> nts;spf; fpufj;ij
Muha;e;jJ.

 mg;gNyh - 11> 1969 ,y;
 mnkhpf;fh

ePy; Mk;];Nwhq;> vl;tpd; xy;wpd; - re;jpudpy;
jiuapwq;fpa Kjy; kdpju;fs;.

tpz;ntsp Xlk;> tUlk;>tpz;ntsp Xlk;> tUlk;>tpz;ntsp Xlk;> tUlk;>tpz;ntsp Xlk;> tUlk;>tpz;ntsp Xlk;> tUlk;>
mDg;gpa ehLmDg;gpa ehLmDg;gpa ehLmDg;gpa ehLmDg;gpa ehL

4.4.2 tpz;ntsp Ma;tpd; tuyhW4.4.2 tpz;ntsp Ma;tpd; tuyhW4.4.2 tpz;ntsp Ma;tpd; tuyhW4.4.2 tpz;ntsp Ma;tpd; tuyhW4.4.2 tpz;ntsp Ma;tpd; tuyhW

];Gl;dpf; - 1>1957 ,y;
Nrhtpaj;a+dpad;

 nth];Nlhf; - 1>1961 ,y;
 Nrhtpaj; a+dpad;

ml;ltiz 4.2 tpz;ntsp Ma;tpy;; Vw;gLk; rthy;fSk; vjpu;nfhs;Sk; KiwfSk;.

];Gl;dpf; - II> 1957 ,y;
Nrhtpaj; A+dpad;

iyf;fh vd;Dk; eha; mDg;ggl;lJ.
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Near (epau;)> 2000 ,y;
mnkupf;fh

kdpju;fs; mw;w Xlk;.
<Nuh]; Nfhspw;F mz;ikapy; nrd;W Muha;r;rpapy;

<Lgl;l KjyhtJ Xlk;.

2001 ,y; <Nuh];kPJ ,wq;fpa KjyhtJ Xlk;.

gadpau;-10> 1983 ,y;
mnkupf;fh

kdpju;fsw;w Xlk;. Qhapw;Wj; njhFjpapypUe;J
tpyfpr; nrd;w KjyhtJ Xlk;.

ghj;gapd;lu;> 1997 ,y;
mnkhpf;fh

kdpjh ;fsw;w Xlk;. nrt;tha; f pufj ;j py ;
Nrh[h;dh;Nuhtiu ,wf;fp Muha;r;rpapy; <Lgl;lJ.

b];ftup \l;ly;> 1998 ,y;
mnkupf;fh

N[hd; fpNyd; - tpz;ntspf;Fr; nrd;w taJ
$ba kdpju;; (taJ 77).

Nuhfpdp - 1>1980 ,y;
,e;jpah

kdpju;fsw;w Xlk;. nra;kjpia tpz;Zf;F
mDg;gpa cyfpd; 8 MtJ ehL vd;w ngUikia
,e;jpah ngw;Wf; nfhz;lJ.

               ml;ltiz 4.3 tpz;ntsp Ma;Tfs; gw;wpa rpy jfty;fs;

nfhyk;gpah \l;ly;> 2003

,y; mnkupf;fh

Nltpl; gpwTd;> Iyd; WNkhd;> fy;gdh rhTyh>
Nthd;fpyhf;> ikf;fy; vd;l]d;> hpf;fhy; rTd;>
tpy;ypak; kf;Fs; Mfpa 7 tpz;ntsp tPuh;fs;
nrd;wdh;. ,jd; KjyhtJ gazk;  1981 ,y;
eilngw;wJ. 2003 ,y; 15 jlitahfr; nrd;W
15 ehl;fs; tpz;zpy; epd;W jpUk;Gk;NghJ
Nkw;$wpa 7 NgUld; tpgj;Jf;Fs;shdJ.

kupdh; - 9> 1971 ,y;
mnkhpf;fh

kdpju;fsw;w tpz;ntsp Xlk;. nrt;tha;f;
fpufj;jpw;F mz;ikapy; nrd;W mjidg;gw;wpa
jfty;fisg; g+kpf;F mDg;gpaJ.
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     gapw;rgapw;rgapw;rgapw;rgapw;r ppppp

1 Gtpapd; cl;Gw mikg;ig glj;jpw; fhl;Lf.

2 GtpNahl;by; fhzg;gLk; gjhu;j;jq;fisg; gw;wpa gl;bay; xd;iwj;

jahupf;Ff.

3 vkJ md;whlj; NjitfSf;Fg; gad;gLk; fdpaq;fs; vit?

4 gpujhd ghiw tiffs; %d;iwAk; vOJf.

5 tptrhaj;jpw;F gad;gLk; kz;zpy; fhzg;gLk; ,ay;Gfs; vit?

6 kdpjDila nraw;ghLfs; vt;thW kz;zhpg;ig mjpfupf;fr;

nra;fpd;wd?

7 ehq;fs; Vd; kz;izg; ghJfhf;f Ntz;Lk;? tpsf;Ff.

8 rdpf;Nfhs; gpugy;ak; mile;jjw;fhd fhuzk; ahJ?

9 Qhapw;Wj; njhFjpapd; nghpa cgNfhs; vJ?

10 Gtpiaj; jtpu ePUk; xl;rprDk; cs;sjhff; fUjg;gLk; Nfhs;

vJ?

11 tspkz;lyj;ijf; nfhz;l Nfhs; vJ?

12 Gtpapd; gUkDf;Fr; rkdhd gUkDila Nfhs; vJ?

13 Qhapw;Wj;njhFjpapYs;s ngupa Nfhs; vJ?

14 Gtp #hpaidr;Rw;wp tUtjw;F vLf;Fk; fhyk; vt;tsT?

15 thy;nts;spapy; thy; vt;thW Njhd;WfpwJ?

16 tpz;fw;fspd; gazg;ghijia mtjhdpf;f Ntz;bajw;fhd

fhuzk; vd;d?

17 tpz;iz Ma;T nra;tjhy; kdpjd; milAk; ed;ikfs; vit?

18 tpz;ntsp Muha;r;rp epiyaq;fspd; gad; ahJ?


