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அறிவியல் பாடக்குறிப்புகள் [ பகுதி – 12, 13 ] 

பகுதி - 12 

1. fPo;;f;fhZk; ,uz;L mbg;gil gz;Gfshy; kw;w KJnfYk;Gs;s 
tpyq;fspy; ,Ue;J ghY}l;bfs; NtWgl;Ls;sd. Gw mLf;F 
cNuhkq;fs;. ghy; Rug;gpfs;. 

2. Gw mLf;F cNuhkq;fs; :- midj;Jg; ghY}l;bfSf;Fk; cNuhkq;fs; 
cs;sd. Gw mLf;F cNuhkq;fs; ,y;yhj jpkpq;fyk; kw;Wk; 
lhy;gpd;fSf;F> %f;fpd; Edpapy; czh; ehh;fs; mike;Js;sd. 
ghYl;bfspd; cNuhkkhdJ clypd; ntg;gk; ntspNawhky; 
jLf;ff;$ba Njhypd; xU Gjpa mikg;ghFk;. ghY}l;bfspy; Njhypd; 
epwKk;> mikTk; Rw;Wg; Gwj;jpw;Nfw;wthW mike;Js;sJ. 
cNuhkq;fs; Xh; czh;TWg;G> g+id kw;Wk; ehapd;; kPirfs; 
njhLTzh;Tilait. Ks;sk; gd;wp Nghd;w tpyq;Ffs; jk;ik 
vjphpfsplkpUe;J jw;fhj;Jf; nfhs;s> ePskhd $h;ikahd> tpiug;ghf 
cs;s cNuhkq;fisg; gad;gLj;Jfpd;wd. 

3. flypy; thOk; jpkpq;fyk;> lhy;gpd;fs; Nghd;wtw;wpy; ePe;Jtjw;F 
Vw;wthW ,Uf;f Kd;iffs; JLg;Gfshf khWghlile;Js;sd. cly; 
ntg;gj;ijj; jf;f itj;Jf; nfhs;tjw;F VJthf ,t;tpyq;Ffspy; 
kpf mjpf mstpy; nfhOg;Gj; jpl;Lf;fs; Nrkpf;fg;gLfpd;wd. 
jpkpq;fyq;fspd; jhilahdJ ry;yilg; Nghd;w cWg;ghf khWghL 
mike;Js;sJ. ,e;j ry;yilg; Nghd;w jhil> gyPd; jl;Lfs; 
vdg;gLk;. jpkpq;fyq;fs; jq;fs; tpUg;gkhd czthd fphpy; (Krill) 

vdg;gLk; tpyq;F kpjitfis ePhpypUe;J tbfl;Ltjw;F ,e;jg; gyPd; 
jl;Lfs; gad;gLfpd;wd. 

4. ,jak; :- kdpj ,jak; Xh; cs;sPlw;w jir ehh; mikg;Gila 
cWg;ghFk;. ,J rw;Wf; $k;G tbtk; my;yJ gpukpl; tbtk; 
cilaJ. ,jaj;ijr; Rw;wpYk; ,uz;lLf;Fg; glykhfpa nghpfhh;bak; 
ciw mike;Js;sJ. ,jaj;jpd; nghpfhh;bay; ciwfSf;F ,ilapy; 
cs;s ,ilntspapy; nghpfhh;bak; jputk; epuk;gp cs;sJ. ,jak; rpy 
rpwg;Gg; gz;Gfisf; nfhz;l fhh;bahf; jirapdhy; 
cUthf;fg;gl;Ls;sJ. ,jak; ehd;Ffisf; nfhz;lJ. mit> tyJ 
Vl;hpak; ,lJ Vl;hpak;> tyJ ntz;l;hpf;fps; kw;Wk; ,lJ 
ntz;l;hpf;fps; MFk;. tyg;Gw ,jakhdJ clypy; ,Ue;J 
Rj;jpfhpf;fg;glhj ,uj;jj;ijg; ngWfpwJ. ,lg;Gw ,jakhdJ 
Rj;jpfhpf;fg;gl;l Mf;]p[d; kpf;f ,uj;jj;ij cly; KOtJk; 
nrYj;Jfpd;wJ. 
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5. Mhpf;fps;fs; (Vl;hpaq;fs;) :- Mhpf;fps;fspd; Rth;fs; nky;ypa 
jirahyhdit. tyJ Mhpf;fps; kw;Wk; ,lJ Mhpf;fps; ,il 
Mhpf;Fyhh; jLg;Gr; Rtuhy; gphpf;fg;gl;Ls;sJ. Mhpf;fps;fs; 
,uj;jj;ijg; ngwf; $ba cWg;Gfshf cs;sd. fPo;g;ngUk;rpiu> 
Nky;ngUk; jpiu %yk; clypypUe;J Rj;jpfhpf;fg;glhj ,uj;jk; 
KOtijAk; tyJ Mhpf;fps; ngWfpd;wJ. ehd;F EiuaPuy; rpiufspd; 
%yk; EiuaPuypypUe;J Mf;]p[d; kpf;f ,uj;jj;ij ,lJ Mhpf;fps; 
ngWfpd;wJ. 

 ntz;l;hpf;fps;fs; :- ntz;l;hpf;fps;fs; jbj;j Rth;fisf; 
nfhz;Ls;sd. tyJ ntz;l;hpf;fps; kw;Wk; ,lJ ntz;l;hpf;fps;> ,il 
ntz;l;hpf;Fyhh; jLg;Gr;Rtuhy; gphpf;fg;ggl;Ls;sd. ntz;l;hpf;fps;fs; 
,uj;jj;ij ntspr; nrYj;Jk; cWg;Gfshf cs;sd. tyJ 
ntz;lhpfps; tyJ Mhpf;fpspypUe;J Mf;]p[dw;w ,uj;jj;ijg; ngw;W 
EiuaPuy; jkdp %yk; EiuaPuYf;Fs; nrYj;Jfpd;wJ. ,lJ 
ntz;l;hpf;fps;> ,lJ Mhpf;fpspypUe;J Mf;]p[d; kpFe;j ,uj;jj;ijg; 
ngw;Wg; ngUe;jkdpf;Fs; nrYj;Jfpd;wJ. gpd;G> fpisfs; %ykhf 
clypd; gy gFjpfSf;Fk; Mf;]p[d; kpFe;j ,uj;jk; 
nrYj;jg;gLfpwJ. 

6. ,uj;jk; :- clypd; ngUk;ghd;ikahd gzpfs; vy;yhtw;wpYk; ,uj;jk; 
Kf;fpag; gq;Nfw;fpd;wJ. ,uj;jk; jput epiyapYs;s ,izg;Gj; 
jpRthFk;. ,uj;jj;jpy; gpsh];kh vDk; jputg; gFjpAk; nry;fSk; 
cz;L.  

 gpsh];kh :- ,uj;jj;jpy; cs;s jputg; nghUshd gpsh];kh> ePh;> fdpk 
kw;Wk; fhpk Mf;ff; $Wfisf; nfhz;Ls;sd. gpsh];kh GNuhl;Bd; 
vd;gJ gpsh];khtpd; Kf;fpa fdpk $whFk;. mtw;Ws; FNshGypd;> 
Neha; vjph;g;ghw;wYf;F ,d;wpaikahjJ. ,uj;jk; ciwjypy; 
/iggphphpNdh[d; Kf;fpag; gq;F tfpf;fpd;wJ. My;Gkpd; ePh;r; 
rkepiyiar; rPuhf;Ffpd;wJ. 

7.  

fopT ePf;f cWg;G ntspNaw;Wk; fopT fopTg; nghUs;fs; 

rpWePufk; rpWePh; A+hpah> a+hpf; mkpyk; 
kw;Wk; fphpahl;bdpd; 
Nghd;w Kf;fpa 
iel;u[d; fopTfs; 

EiuaPuy;  ntspNaw;wg;gLk; fhh;gd;-ilMf;i]L> 
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fhw;W ePh; Mtpahjy; 

Njhy; tpah;it mjpfkhd ePh; kw;Wk; 
cg;Gf;fs; 

8. tpyq;Ffspd; elj;ijfs; :- #o;epiyapd; J}z;LjYf;F Vw;gj; 
jftikj;Jf; nfhs;Sk; tpyq;Ffis ‘Xh; caphpapd; elj;ij’ vd;W 
tiuaWf;fyhk;. ,j;J}z;Ljy; kpfr; rhjhuzkhd cztpd; 
thridahff;$l ,Uf;fyhk;. euk;G kz;lyk; J}z;Ljy;fisg; ngw;W> 
czh;e;J mjw;Nfw;wj; Jyq;fy;fis ntspg;gLj;Jtij ehk; 
tpyq;Ffspd; elj;ijahff; fhz;fpNwhk;. 

9. epzePh; :- ,uj;jk; NghyNt kw;nwhU kz;lykhd epzePh; kz;lyKk; 
clypDs; nrhpf;fg;gl;L> cl;fpufpf;fg;gl;l> nfhOg;Gg; Nghd;w 
nghUs;fisAk; ngw;Wr; nry;ypilg;gFjpfspy; tope;J toq;fpagpd; 
kPz;Lk; ,uj;jj;ij milfpwJ. epzePh; Fiwe;j msT Gujj;ijf; 
nfhz;Ls;s ePh;kg; nghUshFk;. ,J ,uj;j mZf;fspd;wp> ,uj;jg; 
gpsh];khit xj;Js;sJ. Mdhy; epwkw;wJ. 

10. tpyq;Ffspd; fopT ePf;fk; :- xU nry; caphpfshd> GNuhl;Nlh 
Nrhthf;fspy;> cUthf;Fk; fopTg;nghUs;fisAk;> ePiuAk; 
RUq;Ff;Fkpo;fs; %yk; ntspNaw;WfpwJ. rPyz;l;Nul;lh vd;Dk; 
FopAlypfspy; fopTg; nghUl;fs;> nry; rt;T topahf CLUTfpd;wd. 
jl;ilg;GO kw;Wk; cUz;ilg; GOf;fs; fopT ePf;ff; Foy;fs; 
topahfTk;> tisjirg; GOf;fspy; rpwg;Gf; fopT ePf;f cWg;ghd 
neg;hPbahf;fs;> clw;FopapDs; cs;s fopTg; nghUs;fisr; Nrfhpj;J 
ntspNaw;Wfpd;wd. KJnfYk;gpfspy; ed;F tsh;r;rp mile;j fopT 
ePf;f cWg;ghd fopT ePf;ff; Foy;fSk;> rpWePufq;fSk; cs;sd. 
KJnfYk;gpfspy; rpWePufq;fspy; cs;s neg;uhd;fs;> ,uj;jj;jpYs;s 
mjpfg;gbahd ePh;> cg;Gfis tbfl;br; rpWePuhf ntspNaw;WfpwJ. 
kPd;fspy; mjpfkhd mk;Nkhdpahitf; fopTg;nghUshf 
ntspNaw;Wtjhy; ,tw;iw mk;Nkhdpahnlypf; caphpfs; vd;Wk;. 
gwitfs; a+hpf; mkpyj;ij ntspNaw;Wtjhy; a+hpNfhnlypf; 
tpyq;Ffs; vd;Wk; miof;fg;gLfpd;wd. ghY}l;bfspy; a+hpah Kf;fpaf; 
fopTg; nghUshf ,Ug;gjhy; ,itAk; A+hpNahnlypf; tpyq;FfshFk;. 

11. neg;uhd; :- neg;uhd; ,uj;jj;jpy; cs;s fopTg; nghUs;fis> 
FNshk&y]; %yk; tbfl;b> rpWePh; Ez;Foy;fs; topahf 
ntspNaw;WfpwJ. rpWePh; Ez;Foy;fs; clYf;F Ntz;ba ePh; kw;Wk; 
gpw nghUs;fis kPz;Lk; cwpQ;rpagpd; ntspNaw;wg;glNtz;ba 
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mjpfg;gbahd ePh; kw;Wk; iel;u[d; fopTg;nghUs;fisr; rpWePuhfk; 
ntspNaw;WfpwJ. 

12. fhfpjk; :- fopTj;jhis (54% kWgbAk; gad;gLj;jyhk;) kPz;Lk; 
$ohf;fp mij kW Row;rpapy; <LgLj;jp ml;ilg; ngl;bfs; Nghd;w 
nghUs;fshf cw;gj;jp nra;ayhk;. 

13. fz;zhb ( 20% kWgbAk; gad;gLj;jyhk;) :- fz;zhbfis ed;F 
nehWf;fp> nghbahf;fp GJf;fz;zhbr; rhkhd;fisj; jahhpf;fyhk;. 
my;yJ me;j nehWf;fiyf; fl;Lkhd gzpfSf;fhd rpnkz;l; fyit 
(fhd;fphpl;)> rhiyf;fhd epyf;fPy; fyit (M];ghy;l;) Nghd;witahf 
khw;wyhk;. czTf;fopT kw;Wk; Njhl;lf;fopTfis (,iyfs; kw;Wk; 
Gw;fs;) kl;fr; nra;J epyj;ij tskhf;Fk; vUit cw;gj;jp 
nra;ayhk;. 

14. ed;dPh; Nkyhz;ik :- Gtpapy; fpilf;Fk; ePhpd; msT xU Fwpg;gpl;l 
msTjhd;. mjpf ePiu cUthf;f ek;khy; vJTk; nra;a KbahJ. 
,Ug;gpDk; Fwpg;gpl;l ,lq;fspy; ePh; fpilg;gjw;Fg; gy topfs; 
Nkw;nfhs;sg;gLfpd;wd. 

 Nkfj;jpy; (Ntjpg;nghUs;fs;) J}Tjy; :- cyh;gdp my;yJ rpy;th; 
mNahilL Jfs;fis kio Nkfq;fs; kPJ J}tpdhy; rpy rkak; 
kiog;nghopT Vw;gLk; 

15. cg;GePiuf; Fb ePuhf;fy; (jiyfPo; rt;T+L guty;) :- ed;dPh; msit 
mjpfhpf;f fly; ePhpd; cg;Gj;jd;ikia ePf;FtJ xU rpwe;j njhopy; 
El;gkhFk;. cg;GePiuf; FbePuhf;Fk; jpl;lk; kpFe;j nryT Vw;gLj;Jk; 
jpl;lk;. cg;GePiuf; FbePuhf;fypy; Mtpahjy; kw;Wk; kPz;Lk; 
Fsph;tpj;jy; epfo;r;rpfs; eilngWfpd;wd. 

16. ePh;g; gphpKfL (Wather Shed) Nkyhz;ik :- thpirahf mike;Js;s 
rpWrpW mizfs; my;yJ Vuhskhd ejp ePh;f; fpisfs; Mfpait 
%yk; jz;zPh; nts;skhfg; ngUfp t{zhfhky; Njf;fp 
itf;fg;gLfpwJ. ,J ePh; gphpKfL vdg;gLk;. ,k;khjphpahd 
mizfshy; cz;lhFk; Fsq;fs; ePiuj; Njf;fp itg;gJld; 
tdtpyq;Fg; Gfyplq;fshfTk; mikAk;. 

17. jkpo;ehl;by; cs;s tdcaphpr; ruzhyaq;fs; gw;wpa tptuq;fs; :- 

ruzhyaj;jpd; ngah; ,lk; tpyq;Ffs; 

,e;jpuhfhe;jp td 
caphpr; ruzhyak; 

Nkw;Fj; njhlh;r;rp 
kiy 

Gyp> rpWj;ij> 
Ks;sk;gd;wp> ePyfphp 
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jhh;khd;> GDFg; 
g+id> ahid> fhl;L 
vUik> vWk;Gj; 
jpd;dp. 

fsf;fhL td caphpr; 
ruzhyak; 

jpUney;Ntyp khtl;lk; rpq;fthy; Fuq;F> 
rhk;ghh; khd;> fub> 
fhl;L vUik> gwf;Fk; 
mzpy;. 

= tpy;ypGj;J}h; 
mzpy; ruzhyak; 

tpUJefh; khtl;lk; mzpy;> vypkhd;> 
Fiyf;Fk; khd;> 
ku%Q;#W. 

Ntle;jhq;fy; 
gwitfs; ruzhyak; 

fhQ;rpGuk; khtl;lk; flw;gwit> rhk;gy; 
ehiu> Crpthy; 
thj;J> nfhf;F> 
fuz;b myF ehiu> 
kw;Wk; ntspehl;Lg; 
gwitfs;. 

KJkiy td caphpr; 
ruzhyak; 

ePyfphp kiy ahid> fhl;L vUik> 
yq;$h;> Gyp> rpWj;ij> 
fub> rpq;fKff; 
Fuq;F> ehp> 
Ks;sk;gd;wp> fPhp> 

tpuhypkiy jpUr;rp khtl;lk; kapy; 

kd;dhh; tisFlh 
fly; Njrpag;G+q;fh 

,uhkehjGuk; kw;Wk; 
J}j;Jf;Fb khtl;lf; 
flNyhug;gFjp 

gtsg;ghiw> fly; 
gR> Mik> lhy;gpd;> 
NgyNdh fpshr]; 

Kz;le;Jiw td 
caphpr; ruzhyak; 

jpUney;Ntyp khtl;lk; Gyp> Fuq;F> fub> 
fhl;L eha;> yq;$h; 

ty;yehL fWg;G khd; 
ruzhyak; 

J}j;Jf;Fb khtl;lk; fWg;G khd;> 
fhl;Lg;G+id> Kay;> 
fPhp 

mwpQh; mz;zh 
tpyq;fpay; g+q;fh 

tz;lY}h; fhQ;rpGuk; 
khtl;lk; 

rpq;fk;> ahid> Gyp> 
Fuq;F  
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Kf;FUj;jp Njrpag; 
g+q;fh 

ePyfphp kiy Gyp 

Nfhbaf;fiu td 
caphpr; ruzhyak; 

ehfg;gl;bdk; khtl;lk; Gs;sp khd;> fhl;L 
vUik> Fuq;F 

Mid kiy td 
caphpr; ruzhyak; 

Nkw;Fj; njhlh;r;rp 
kiyapd; rhpTfs; 

GDFg; g+id> Ks;sk; 
gd;wp> fhl;L vUik> 
Gyp> rpWj;ij> ePyfphp 
jhh;khd; 

18. Nth;fs; :- jhtuq;fspd; cwpQ;R cWg;GfshFk;. vdNt> jhtuq;fspy; 
,iyfspypUe;j czTg; nghUs;fSk;> Nth;fspypUe;J ePUk;> fdpkg; 
nghUs;fSk; flj;jg;gLfpd;wd. ,e;j ,uz;L nray;fSk; jdpj;j 
,uz;L flj;Jf; Foha;fspd; %yk; eilngWfpd;wd. 

 iryj;jpd; thapyhf ePh;> fdpkg; nghUs;fs; kz;zpypUe;J 
Nth;j;J}tpfs; %yk; cwpQ;rg;gl;L flj;jg;gLfpd;wd. 

 /GNshaj;jpd; thapyhf ,iyapypUe;J xspr;Nrh;f;if %yk; 
jahhpf;fg;gl;l czthdJ flj;jg;gLfpwJ. 

19. ,e;jpahtpy; kdpjDila nray;fshy; Vw;gl;l ,aw;ifr; #o;epiy 
khw;wq;fspdhy; ghjpf;fg;gl;l tpyq;Ffisg; ghJfhf;f td caphpr; 
ruzhyaq;fs; Vw;gLj;jg;gl;ld. ek; ehl;by; 1.6 ,yl;rk; rJu fp.kP. 
gug;gpy; 89 Njrpa g+q;fhf;fs;> 500 td caphpr; ruzhyaq;fs;. 27 Gyp 
ghJfhg;Gg; gFjpfs;> 200 td caphpf; fhl;rpr; rhiyfs;> 13 
ghJfhf;fg;gl;l caph; tho;tplq;fs; Mfpait mikf;fg;gl;Ls;sd. 

20. Kf;fpaj; Njrpag; G+q;fhf;fs;> td caphpr; ruzhyaq;fs; kw;Wk; 
ghJfhg;Gg; gFjpfs; 

  

ngah; ,lk; tpyq;Ffs; 

ge;jpg;g+h; Njrpag; 
g+q;fh (,J 
GypghJfhg;Gg; gFjp) 

fh;ehlf khepyk; ,e;jpaf; fhl;L 
vUik> Gs;sp khd;> 
fub> Gyp> ahid. 

fhh;ngl; Njrpag; 
g+q;fh (,e;jpahtpd; 
Kjy; Njrpag; g+q;fh 
kw;Wk; Gyp ghJfhg;Gg; 

cj;juhQ;ry; Gyp> rpl;ly;> ahid> 
rpWj;ij> fhl;Lg;g+id> 
fub 
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gFjp) 

fph; Njrpag; g+q;fh F[uhj; Mrpar; rpq;fk; 

fd;̀ h Njrpag;g+q;fh 
(Gyp ghJfhg;Gg; gFjp) 

kj;jpag; gpuNjrk; khd;> Gyp> Gs;sp 
khd;> fWg;G khd;> 
rpWj;ij> Xeha; 

guj;g+h; gwitfs; 
ruzhyak; 

,uh[];jhd; 374 gwit ,dq;fs; 
v.fh.,e;jpa ehiu> 
nfhf;F> fWg;G 
fOj;J ehiu> fuz;b 
myF ehiu> jpwe;j 
myF ehiu 
Nghd;wit. 

khz]; td caphpr; 
ruzhyak; (Gyp 
ghJfhg;Gg; gFjp) 

Mrhk; Kay;> gd;wp> jq;f 
epw ePs thy; Fuq;F> 
Gyp. 

fe;jh;td Njrpag; 
g+q;fh (Gyp ghJfhg;Gg; 
gFjp) 

Nkw;F tq;fhsk; tq;fhsg; Gyp 

21. Kjy; epiy Efh;Nthh; my;yJ jhtu cz;zpfs; :- jhtu kpjit 
caphpfis cz;zf;$ba tpyq;F kpjit caphpfs; Kjy;epiy 
Efh;Nthh; MFk;. v.fh.rpWg+r;rpfs;> jl;lhd; g+r;rpfs; ,sk; caphpfs;. 

 ,uz;lhk; epiy Efh;Nthh; :- Kjy;epiy Efh;Nthh; my;yJ jhtu 
cz;zpfis cz;Zfpd;w caphpdq;fs; ,uz;lhk; epiy Efh;Nthh; 
MFk;. v.fh.rpW kPd;fs;> jtis> ePh;g;g+r;rpfs;. 

 %d;whk; epiy Efh;Nthh;:- ,uz;lhk; epiy Efh;Nthiu cz;L thOk; 
caphpdq;fs; %d;whk; epiy Efh;Nthh; MFk;. v.fh.nghpa kPd;fs;> 
kPd;nfhj;jp. 

 rpijg;git :- ,it jhtu> tpyq;fpdq;fspd; clyq;fisAk; 
fopTfisAk; rpijf;fpd;wd. v.fh.ghf;Bhpaq;fs;> g+Q;irfs;. 

22. epyf;fhp :- epyf;fhpahdJ fhh;gd;> fe;jfk;> i`l;u[d;> Mf;]p[d> 
iel;u[d; Nghd;w jdpkq;fshy; gy;NtW tpfpjj;jpy; xd;W $ba xU 
fyit> Mdhy; epyf;fhpapy; Kf;fpakhd gq;if tfpg;gJ fhh;gd; 
jdpkNk. epyf;fhpahdJ xU Gijgbt vhpnghUs;. cyf mstpy; 
mjpfg;gbahd kpd;rhuk; jahhpg;gjw;F ehk; epyf;fhpiaNa ,Ue;J 
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ntspNaw;wg;gLk; fopTg;nghUs;fs; kdpjDf;Fj; jPq;F tpistpg;gNjhL 
kl;Lkpd;wpr; #o;epiyiaAk; ghjpf;fpd;wd. epyf;fhpapy; cs;s fe;jfj; 
Jfs;fs; mkpy kio cUthff; fhuzkhfpd;wd. epyj;jb ePh; 
cs;spl;l ePh;tsq;fisg; ghjpf;fpd;wJ. ePh;> epyk; khR milaf; 
fhuzkhfpd;wJ. khRj; Jfs; cUthfpd;wJ. gRikaf thA> fhh;gd; 
ilMf;i]L ntspNaw;wg;gl;Lf; fhyepiy khWghl;bw;Fk; Gtp ntg;g 
khjYf;Fk; fhuzkhfpwJ. epyf;fhpapy; ,Ue;J mjpfg;gbahd CO2 

ntspNaw;wgl;L thA kz;lyj;ij milfpwJ. 

23. fpa+l;Nlh xg;ge;j eilKiwg;gb :- gy ehLfs; Fiwe;j gRikaf 
thAit ntsptpLk; Nehf;fpy; ngl;Nuhypaj;jpd; gad;ghl;ilf; 
Fiwj;Jf;nfhs;s xg;Gf; nfhz;Ls;sd. (Kyoto Protocol jl;gntg;gepiy 
khw;wj;jpdhy; Vw;gLk; Gtp ntg;gkiljiy vjph;f;Fk; If;fpa ehLfspd; 
xg;ge;jf; $l;likg;G) 

24. gRik Ntjpapaypd; tpisthf cz;lhFk; nghUs;fs; :- fhhPak; 
,y;yhj gw;w itg;ghd;fs;> fhhPak; my;yhj ngapz;l; kw;Wk; kpd;fy 
Rj;jfhpg;ghd;fs;. 

 caphpg; gpsh];bf;Ffs; :- kf;fhr; Nrhsk;> cUisf;fpoq;F> 
jhtug;nghUs;fspypUe;J cUthf;fg;gLk; gpsh];bf;Ffs;. vspjpy; 
jPg;gpbf;fhj nghUs;fs;. `hNyh[d; ,y;yhj jP mizg;ghd;fs; 
v.fh.rpypfhd; rhh;e;j nghUs;fisg; gad;gLj;Jjy;. 

25. gRik Ntjpapaypd; tpisthy; cUthf;fg;glf;$ba vjph;fhyg; 
nghUs;fs; :- fhy;eilj; jPtuj;jpw;fhd %yg; nghUs;fs; Fiwtjw;Fg; 
gjpyhfg; GJg;gpf;fj;jf;f Gjpa nghUs;fs;. jdpk msit Ntjpf; 
fhuzpfSf;Fg; gjpyhf tpidA+f;fp Ntjpf; fhuzpfis cUthf;Fjy;. 
gRik Ntjpapay;> tho;f;ifr; Row;rpapy; vy;yh tiffspYk; Gjpa 
nghUs;fis cUthf;fg; gad;gLk;. gRik Ntjpapay; vd;gJ 
jPq;fidf; Fiwg;gjhfTk;> khR Vw;gLjiyj; jLg;gjhfTk; ,Uf;f 
Ntz;Lk;. 

26. Gtpf; fpuhkk; vd;why; vd;d ? :- ,r;nrhy;yhy;> cyfk;> xU 
fpuhkj;jpw;F xg;gplg;gLfpwJ. ,q;Fr; nra;jpfs; cyfk; KOtJk; 
tpiuthf ,f;fhyj; jfty; njhlh;Gf; fUtpfspd; %yk; 
nrd;wilfpd;wd. Gtp cyfpd; mbg;gilf; fUj;J kpd;dZ 
fUtpfspd; %yk; kpf tpiuthd jfty; njhlh;gpid 
Nkw;nfhs;tjhFk;.  

 Gtp kpd;dZf; fpuhkk; vd;why; vd;d? :- Gtp kpd;dZf; fpuhkk; vd;w 
nrhy; Xh; vy;iyaw;w fpuhkj;ijf; Fwpf;fpwJ. ,/J cyf kf;fisj; 
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jfty; njhlh;Gj; njhopy;El;gj;jpd; thapyhf ,izf;fpwJ. Gtpf; 
fpuhkk; vd;w nrhy;iy Kjd;Kjypy; gad;gLj;jpath; khh;]y; 
khf;Y}fhd;. Gtpf; fpuhkkhdJ cyfpd; gy;NtW ehLfspy; cs;s 
kf;fis xd;wpizj;J> cyf epfo;r;rpfis mwpa toptFf;fpwJ 
vd;gij khf;Y}fhd; typAWj;Jfpwhh;. mNjNghy> ,izaj;jsj;Jld; 
$ba fzpg;nghwpfs; %yk; kf;fis xd;whf ,izf;fpwJ. 
,g;GJikahdJ xU Gjpa r%f fyhr;rhuj;ij cUthf;f 
topNfhYfpwJ. 

27. fopTePh; Rj;jpfhpg;gpy; caphpa rPuikg;G :- Ez;Zaphpfisf; nfhz;L 
Rw;Wr;#oypy; cs;s fopTfis mfw;Wk; njhopy;El;gk; caphpa 
rPuikg;G vdg;gLk;. iel;u[d; $l;Lg;nghUs;fs; kpf mjpf mstpy; 
cs;s khrile;j gFjpfspy; fopTePiuAk;> fl;llq;fspd; Rth;fisAk;> 
epidtplq;fspd; Rth; Nkw;gug;igAk;> ed;dPiuAk; Rj;jpfhpf;f 
iel;NuhNrhNkhdh]; a+Nuhg;gpNa vd;w ghf;Bhpah gad;gLj;jg;gLfpwJ. 

28. kuGrhuh tsq;fs; (#hpa Mw;wy;> i`l;u[d;> fhw;W) :- ,aw;if 
tsq;fs; vd;git GJg;gpf;fj;jf;f tsq;fshFk;. ,aw;if Kiwfspy; 
kdpjd; EfUk; Ntfj;ijtpl tpiuthfg; GJg;gp;f;fj;jf;f ,aw;if 
tsq;fis GJg;gpf;fj;jf;f tsq;fs; vd;fpNwhk;. #hpaf;fjph; tPr;R> 
i`l;u[d;> fhw;W> ePh; Mfpatw;iwf; nfhz;L kpd;rhuj;ij ePz;l 
fhyj;jpw;F jahhpf;fyhk; vd;gjhy;jhd; ,t;tpaw;if tsq;fis 
jPh;e;Jtplhj Mw;wy; tsq;fs; vd;fpNwhk;. 

 #hpa Mw;wy; :- #hpa Mw;wy; vd;gJ Neubahfr; #hpadplkpUe;J 
ngWk; Mw;wy;. Gtpf;F kpf mjpf mstpy; fpilf;Fk; Mw;wy; #hpa 
Mw;wy; MFk;. kpf Ntfkhf khw;w Mw;wiy Mz;Lf;F 50 tpOf;fhL 
mstpy; cUthf;Fk; xsp kpd;fyk; #hpad; MFk;. ,jpy; #hpa Mw;wy; 
Neubahf kpd; Mw;wyhf khWfpwJ. kdpjh;fs; jw;nghOJ gad;gLj;Jk; 
Mw;wiytpl Mz;Lf;F 10 Mapuk; klq;F mjpfkhd Mw;wiyr; 
#hpad; ntspapLfpwJ. 

 i`l;u[d; :- i`l;u[d; vd;gJ xu; ey;y khw;W vhpnghUSf;fhd 
topahFk;. ,jid Vuhskhd mstpw;F njhopy; El;gj;Jld; 
cUthf;fyhk;. i`l;u[d; kdpj rKjhaj;jpw;Fj; Njitahd 
midj;J Mw;wy; NjitfisAk;> kpd; cw;gj;jp cl;gl ngl;Nuhy; 
vhpnghUs;fisf; fhl;bYk; nghUshjhu KiwapYk;> khRglhj 
#o;epiyia cUthf;Fk; tifapYk; gad;gLfpwJ. NkYk; 
er;Rj;jd;ikaw;w> ifahStjw;Fk;> toq;Fjw;Fk; ghJfhg;ghd xU 
vhpnghUs; i`l;u[d;. kpf mjpf epiw nfhz;l Mw;wiyg; 
ngw;wpUf;fpwJ. XuyF vil nfhz;l i`l;u[d;> ngl;Nuhypag; 
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nghUs;fspd; vhpjy; ntg;gj;ijf; fhl;bYk; 2.5 klq;F mjpfkhTk;> 
vj;jdhiytpl 4.5 klq;F mjpfkhfTk;> nkj;jdhiytpl 6 klq;F 
mjpfkhfTk; Mw;wiy mspf;fpwJ. ,jd; ntg;g ,af;f Mw;wy; 
khw;Wk; jpwd; (30-35%) ngl;Nuhiy (NfN]hypd;) tpl (20-25%) 
mjpfkhf cs;sJ. 

 fhw;W Mw;wy; :- fhw;W Mw;wy;> #hpad; %ykhf g+kpapd; Nkw;gug;gpy; 
Vw;gLk; rkkw;w ntg;gj;jpd; fhuzkhf cUthfpwJ. ngUk;ghyhd 
fhw;W Mw;wyhdJ> RoYk; jfLfs; Row;rpapd; fhuzkhf kpd; 
,aw;wpapd; %yk; kpd; Mw;wyhf khw;wg;gLfpwJ. fhw;whiyfspd; %yk; 
ngwg;gLk; Mw;wy; (kpfg; gioikahd njhopy;El;gk;) ve;jpu Mw;wyhf 
khw;wg;gl;Lj; jhdpaq;fis miug;gjw;Fk;> ePiu NkNyw;Wtjw;Fk; 
gad;gLj;jg;gLfpwJ. 

29. kuGrhh; tsq;fs; (fhp> ngl;Nuhypak;> ,aw;if thA) :- kuGrhh; 
tsq;fs; vd;gJ> jpUk;gg;ngw Kbahj ,aw;if tsq;fs; MFk;. 
,jDila Efh;T vd;gJ njhlh;r;rpahdJ. ,e;j tsq;fs; 
,aw;ifapy; cUthFk; Ntfj;ijtpl gad;gLj;jg;gLk; msT 
mjpfkhf cs;sJ. Gijgbt vhpnghUs;fs; (epyf;fhp> ngl;Nuhypak;> 
,aw;if thA)> mZf;fU Mw;wy; (ANudpdk;) Mfpait ,jw;fhd 
vLj;Jf;fhl;Lfs; MFk;. 

30. ,aw;if thA :- ,aw;if thA vd;gJ 90 rjtpfpjj;jpw;Fk; mjpfkhd 
kPj;NjDk; rpwpjsT <j;NjDk;. GNuhg;NgDk; nfhz;l xU $l;Lg; 
nghUs;. ,J Gijgbt vhpnghUs;fNshL epyf;fhpg; gLiffspd; kPJ 
kPj;Njd; nghUs;fshff; fhzg;gLfpwJ. ,J rJg;G epyq;fspYk;> 
kPj;Njid cUthf;Fk; caphpdq;fisf; nfhz;L epyg;gug;gpy; 
cUthf;fg;gLfpwJ. ,J Fwpg;ghf cuq;fs; jahhpg;gjw;Fg; gad;gLk; 
Kf;fpa vhpnghUs;. NkYk;> ,J xU gRikaf thA MFk;. 

31. Gijgbt vhpnghUs;fs; :- Gijgbt vhpnghUs;fs; vd;gJ 
gy;yhapuf;fzf;fhd Mz;LfSf;F Kd; rpitile;j g+kpf;Fs; 
Gije;J fple;j caph;g; nghUs;fspypUe;J ngwg;gLk; Mw;wy; epiwe;j 
vhpaf; $ba fhpkg; nghUs;fs; my;yJ fhpk Nrh;kq;fs; MFk;. 

 epyf;fhp :- ,J jhtuq;fspypUe;J ngwg;gl;l fUikahd xU fhpk 
jhJg;nghUs;. jdpkf; fhh;gd;> fhh;gd; Nrh;kq;fs; kw;Wk; i`l;u[d;> 
Mf;]p[d;> iel;u[d;> fe;jfk; Mfpatw;iwf; nfhz;l rpf;fyhd 
Ntjpf; fyitahFk;. 

 ngl;Nuhypak; :- ngl;Nuhypak; vd;gJ fUikahd> tOtOg;ghd> 
Jh;ehw;wKila jputg; nghUs;> ,J jpl> jput> thA epiyapy; cs;s 
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i`l;Nuh fhh;gd;fs; MFk;. ,J rpwpjsT cg;Gj; Jfs;fSk;> 
ghiwj;Jfs;fSk;. ePhpidAk; nfhz;Ls;sJ. 

32. Nghf;Ftuj;J thfdq;fspy; gad;gLj;jg;gLk; jput caphp vhpnghUs;fs; 
:-  

 caphp vhp rhuhak; (gNah My;f`hy;) 

 gRik Bry; 

 caphp Bry; (gNah Bry;) 

 jhtu vz;nza;fs; 

 caphp <j;jh; (gNah <j;jh;) 

 caphp thA (Biogas) 

33. ,uz;L my;yJ mjw;F Nkw;gl;l nghUs;fs; xNu epiyikapy; xU 
fyitapy; ,Ue;jhy; me;epiy xUgbj;jhd epiyahFk;. xU 
fiurypy; ,uz;L nghUs;fs; fye;jpUe;jhy;> m/J ,Ukbf;fiury; 
vd;W miof;fg;gLk;. 

34. $o;kf; fiury;fs; :-  ,J gphpif epiyik> gphpif Clfk; vDk; 
,uz;L gFjpfshy; Md fyitahFk;. Jfs;fshf gphpf;fg;gl;l 
nghUs; gphpif epiyik vdg;gLk;. $o;kfj; Jfs;fs; tputpAs;s 
njhlh; epiyik gphpif Clfk; vdg;gLk;. 

 gphpif epiyik + gphpif Clfk; -- $o;kf; fiury; 

35. cz;ikf; fiury;fs; :- ,/J xU xUgbj;jhd fyit. ,jpy; 
fiunghUspd; Jfs;fs; ed;F fiug;ghdpy; fiue;jpUf;Fk;. (v.fh.) 
rh;f;fiuf; fiury;. 

36. fiunghUs;> fiug;ghdpd; ,ay;G epiyig; nghWj;Jf; fiury;fis 9 
tiffshfg; gphpf;fyhk;. mtw;iwg; gpd;tUkhW ml;ltizg;gLj;jyhk;. 

fiu nghUs; fiug;ghd; v.fh. 

jpz;kk; jpz;kk; cNhff; fyitfs; 

jpz;kk; ePh;kk; rh;f;fiuf; fiury; 

jpz;kk; thA Gif 

ePh;kk; jpz;kk; ghyhilf; fl;b 
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ePh;kk; ePh;kk; ghy; 

ePh;kk; thA Nkfk; 

thA jpz;kk; jf;if 

thA ePh;kk; Nrhlh ePh; 

thA thA `Pypak; - Mf;]p[d; 
thAf;fyit 
(Mo;fly; %o;Fjypy; 
gad;gLfpwJ. 

37. fiujpwd; :- fiunghUspd; fiujpwd; vd;gJ> vj;jid fpuhk; 
fiunghUs;> 100 fpuhk; fiug;ghdpy; xU Fwpg;gpl;l ntg;g epiyapy; 
fiue;J xU njtpl;ba epiyia milfpwNjh mJNt mg;nghUspd; 
fiujpwd; MFk;. ePhpy; 20o ntg;gepiyapy; fhg;gh; ry;Ngl;bd; 
fiujpwd; 20.7 fpuhk;. 25o C ,y; rpy madp cg;Gf;fspd; fiujpwidf; 
fPo; cs;s ml;ltizapy; fhz;f. 

  

madp cg;G fiujpwd; (fp 100fp ePh;) 

NaCl 36 fpuhk; 

NaBr 95 fpuhk; 

NaI 184 fpuhk; 

NaNO3 92 fpuhk; 

38. fiujpwidg; ghjpf;Fk; fhuzpfs; :-  

 ntg;gepiy  

 fiunghUSk;> fiug;ghdpd; jd;ikAk; 

 mOj;jk; 

39. mOj;j mjpfhpg;G> thAf;fspy; fiujd;ikia mjpfhpf;Fk; xU 
Fwpg;gpl;l ntg;g epiyapy;> xU Fwpg;gpl;l gUkdsT ePh;kj;jpy; 
fiue;Js;s thAtpd; epiw mjd;kPJ nrYj;jg;gl;l mOj;jj;jpw;F 
Neh;tpfpjg; nghUj;jKilaJ. ,JNt n`d;wpapd; tpjp 
vd;wiof;fg;gLk;. 
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40. mZf;fUtpid eilngWk;NghJ tpid tpisnghUspd; epiw> tpid 
gLnghUspd; epiwiatplf; Fiwe;J fhzg;gLk;. ,jw;fhd jPh;it 
My;gh;l; Id;];Bd; vd;Dk; n[h;kd; ehl;L mwptpayhhpd; Gfo;ngw;w E 

= mc
 o > vd;w rkd;ghl;bd; %yk; tpsf;f KbAk;. ,jpy; E = ntspahd 

Mw;wy; m = epiw> c = xspapd; Ntfk; 

41. mkPNlh mtfhl;Nuh vDk; ,j;jhypa tpQ;Qhdp (1766-1856) thAtpd; 
gUkDf;Fk;> Jfs;fspd; vz;zpf;iff;Fk; cs;s njhlh;ig 
tUtpj;jth;. 

42. Mtp mlh;j;jp :- Mtp mlh;j;jp vd;gJ khwh ntg;gepiy kw;Wk; khwh 
mOj;jj;jpy;> Fwpg;gpl;l gUkDs;s Xh; Mtp my;yJ thAtpd; 
epiwf;Fk;> mjw;Fr; rk gUkDs;s i`l;u[dpd; epiwf;Fk; cs;s 
tpfpjkhFk;. 

Mtp mlh;j;jp =  

xU fdgUkDs;s Mtp my;yJ thAtpd; epiw / xU fdgUkDs;s 
i`l;u[dpd; epiw 

 mtfhl;Nuh tpjpf;Fl;gLj;Jk;NghJ 

Mtp mlh;j;jp =  

 

xU %yf;$W Mtp my;yJ thAtpd; epiw / xU %yf;$W i`l;u[d; 
%yf;$wpd; epiw 

43. mZ :- xU jdpkj;jpd; mbg;gilahd Jfs; mZ vdg;gLk;. ,J 
jdpj;Njh my;yJ Nrh;e;Njh fhzg;gLk;. i`l;u[d;> Mf;rp[d;> 
iel;u[d; Mfpatw;wpd; mZf;fs; jdpj;J ,Ug;gjpy;iy. Mdhy;> He, 

Ne, Ar Kjyhdit jdpj;J ,Uf;Fk;. vy;yhj; jdpkq;fSk; 
mZf;fshy; Mdit. 

44. mZf;fl;L vz;izf; fPo;fhZk; rkd;ghl;bd; %yk; tUtpf;fyhk;. 

  mZf;fl;L vz; = %yf;$W epiw / mZ epiw 

45.  
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mZf;fl;L vz; xU %yf;$wpy; cs;s 
mZf;fspd; 
vz;zpf;if 

v.fh. 

XuZ %yf;$W 1 `Pypak;> epahd;> 
cNyhfq;fs; 

<uZ %yf;$W 2 i`l;u[d; (H2), 
FNshhpd; (CI2), 

Mf;]p[d; (O2) 

%tZ %yf;$W 3 XNrhd; (O3) 

gy mZ %yf;$W  gh];gu]; (P4), ry;gh; 
(S8) 

46. Nkhy; fUj;J :- xU Ntjptpidapy; <LgLk; mZf;fspd; 
vz;zpf;ifiaf; Fwpg;gpl Nkhy; fUj;J mwpKfg;gLj;jg;gl;lJ. xU 
Nkhy; vd;gJ Ntjpapay; Kiwg;gb fzf;fPl;bw;Fg; gad;gLk; myF 
MFk;. 

  NA - 6.023 X 10
 23

 

NA- mtfhl;Nuh vz; = 1 Nkhy; 

47. mtfhl;Nuh vz; :-  xU Nkhy; nghUspYs;s mZf;fs; my;yJ 
%yf;$Wfs; my;yJ madpfs; ,tw;iwf; Fwpf;Fk; vz;izNa 
mtfhl;Nuh vz; vd;fpNwhk;.  

,jd; kjpg;G 6.023 X 10
 23 

48. Mf;]p[Ndw;wKk; xLf;fKk; :- ehk; caph;thoj; Njitahd kpf 
Kf;fpakhd jdpkk; Mf;]p[d; vd;gJ ehk; vy;yhUk; mwpe;j xd;W. 
xU kdpjd; czNth ePNuh ,y;yhky; $lg; gy ehs; tho KbAk;. 
Mdhy;> Mf;]p[d; ,y;yhky; xU ehs;$l caph;tho KbahJ. ek; 
md;whl tho;tpy; Jzpfspd; epwk; kq;Fjy;> rikay; vhpthA> tpwF> 
epyf;fhp vhpjy;> ,Uk;Gr; rhkhd;fs; JUg;gpbj;jy; Kjypa 
epfo;Tfisf; fhz;fpNwhk;. ,e;j vy;yh epfo;Tfisf; fhz;fpNwhk;. 
,e;j vy;yh epfo;TfSk; Mf;]p[Ndw;wk; - xLf;fk; vd;w Fwpg;gpl;l 
Ntjp tpidfshNyNa elf;fpd;wd. njhopw;rhiyfspy; kpd;g+r;R 
nra;Ak; epfo;Tk;> mYkpdpak; Nghd;w cNyhfq;fisg; gphpj;njLj;jYk; 
Mf;]p[Ndw;w – xLf;f tpidfspd; mbg;gbilapNyNa epfo;fpd;wd. 
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49. Mf;]p[Ndw;wk; :- xU Ntjptpidapy; Mf;]p[d; Nrh;f;fg;gLjNyh 
i`l;u[d; ePf;fg;gLjNyh vyf;l;uhd;fs; ePf;fg;gLjNyh epfOk;NghJ 
me;j tpid Mf;]p[Ndw;wk; vdg;gLfpwJ. 

 2MG + O2  2MgO 

 (Mf;]p[d; Nrh;f;fg;gLfpwJ) 

 H2 S + Br2  2HBr + S 

 (i`l;u[d; ePf;fg;gLfpwJ) 

 Fe
 2+

  Fe
 3+

 + e
- 

 (vyf;l;uhd; ePf;fg;gLfpwJ) 

 xLf;fk; :- xU Ntjptpidapy; i`l;u[d; Nrh;f;fg;gLjNyh Mf;]p[d; 
ePf;fg;gLjNyh vyf;l;uhd; Vw;fg;gLjNyh epfOk;NghJ me;j tpid 
xLf;fk; vdg;gLfpwJ. 

 2Na + H2  2NaH 

 (i`l;u[d; Nrh;f;fg;gLfpwJ) 

 CuO + H2  Cu + H2O 

 (Mf;]p[d; ePf;fg;gLfpwJ) 

 Fe
 3+

  e
 -
 + Fe

2+ 

 (vyf;l;uhd; Nrh;f;fg;gLfpwJ) 

50. mkpyq;fs; :- ePhpy; fiuAk; nghOJ  H
+ madpfisNah my;yJ 

H3O
+madpfisNah jUk; nghUs;fis mkpyq;fs; vd;fpNwhk;. 

mkpyq;fs; xd;W my;yJ mjw;F Nkw;gl;l ,lg;ngah;r;rp nra;aj;jf;f 
i`l;u[d; mZf;fisf; nfhz;lit. Mrpl; vd;w Mq;fpyr;nrhy; 
mrpl]; vd;w ,yj;jPd; nkhopapypUe;J ngwg;gl;lJ. mrpl]; vd;w 
,yj;jPd; nkhopapypUe;j ngwg;gl;l Mrpl; vd;w Mq;fpyr; nrhy;Yf;Fg; 
Gspg;Gr;Rit vd;gJ nghUs;. Gspg;Gr;Ritiaf; nfhz;l vYkpr;rk; 
rhW> fhb> jpuhl;irr; rhW Kjypad mkpyj;jd;ik cilait. 
,it ePy ypl;k];;jhisr; rptg;ghf khw;Wfpd;wd. mkpyj;Jld; 
gpdhg;jyPd; Nrh;f;Fk;NghJ epwkw;wjhfTk;> nkj;jpy;  MuQ;R 
Nrh;f;Fk;NghJ ,sQ;rptg;G epwkhfTk; cs;sd. ngUk;ghyd fhpk 
mkpyq;fs; ,aw;ifahfNt czTg; nghUs;fspy; cs;sd. 

51.  
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%yq;fs;  ,Uf;ff;$ba mkpyq;fs; 

Mg;gps; khypf; mkpyk; 

vYkpr;ir rpl;hpf; mkpyk; 

jpuhl;ir lhh;lhhpf; mkpyk; 

jf;fhsp Mf;]hypf; mkpyk; 

fhb (czT gjg;gLj;jp) mrpl;bf; mkpyk; 

japh; yhf;bf; mkpyk; 

52. fhuq;fs; :- ePhpy; fiue;J i`l;uhf;irL madpfisj; (OH) jUk; 
Nrh;kq;fs; fhuq;fs; vdg;gLfpd;wd. fhuq;fs; frg;Gr; RitiaAk; 
Nrhg;G Nghd;w tOtOg;Gj; jd;ikiaAk; nfhz;Ls;sd. v.fh. 
ryitNrhlh> vhpNrhlh> vhpnghl;lh\;. ,it rptg;G ypl;k]; jhis 
ePykhf khw;Wfpd;wd. ,it gpdhg;jypDld; ,sQ;rptg;G epwj;ijAk;> 
nkj;jpy; MuQ;Rld; kQ;rs; epwj;ijAk; jUfpd;wd. 

53. fhuq;fspd; tiffs; :-  

madpahjy; mbg;gilapy; fhuq;fs; :- typikkpF fhuq;fs; :- ,it 
ePhpy; KOtJkhf madpAWfpd;wd. v.fh. NaOH, KOH  

typik Fiwe;j fhuq;fs; :- ,it ePhpy; gFjpasNt madpAWfpd;wd. 
v.fh.NH4 OH, Ca(OH) 2  

54. p
 H

 mstPL :- xU fiurypd; mkpyk; my;yJ fhuj;jpd; typikia> 
mf;fiurypd; i`l;u[d; madpfspd; nrwpT mbg;gilapy; 
mstpLjNy 

 p
 H mstPL vdg;gLfpwJ. p

 H kjpg;Gfs;> xU fiufypd; jd;ik 
mkpykh> fhukh> eLepiah vd;gjidj; jPh;khdpf;fpwJ. S.P.L. rhud;rd; 
vd;gth; ,e;j p

 H mstPl;il mwpKfg;gLj;jpdhh;. p
 H- ,d; kjpg;igf; 

fPOs;sthW fz;f;fplyhk; 

 p
 H 

= -log10 (H
 +

)
 

eLepiyf; fiurypd; (H
 +

) = 10
 -7

M ; p
 H 

= 7 

mkpyf; fiurypd; (H
 +

) = 10
 -7

M ; p
 H 

< 7 

fhuf; fiurypd; (H
 +

) < 10
 -7

M ; p
 H 

> 7 

55. p
 H  jhs; nfhz;L p

 H kjpg;ig mwpjy; 



Winmeen VAO Mission 100 2018 

 

17 www.winmeen.com | Paid Copy – Don’t Share With Anyone 
 

fiufy; ,d; Njhuha kjpg;G 

vYkpr;irr; rhW 2.2 – 2.4 

jf;fhspr; rhW 4.1 

fhgp 4.4 – 5.5 

kdpjdpd; ckpo;ePh; 6.5 – 7.5 

tPl;by; gad;gLj;Jk; mk;Nkhdpah 12.0 

56. cg;Gfspd; tiffs; :- Xh; mkpyj;ijAk;> fhuj;ijAk; KOikahd 
eLepiyahf;fypd; NghJ rhjhuz cg;G fpilf;fpwJ. 

NaOH + HCI  NaCI + H 2 O 

mkpy cg;Gfs; :-,it cNyhfkhdJ mkpyj;jpYs;s i`l;u[d; 
mZf;fspd; gFjpasit ntspNaw;Wtjhy; cUthfpd;wd. ,it gy 
fhuj;Jt mkpyj;ij fzf;fplg;gl;l msT fhuj;NjhL Nrh;f;Fk;NghJ 
ngwg;gLfpd;wd. 

NaOH + H2SO2  NaHSO + H2 O 

fhu cg;Gfs; :- ,it ,U mkpyj;Jt my;yJ %d;W mkpyj;Jtf; 
fhuq;fspYs;s i`l;uhf;irL madpfis Xh; mkpyj;jhy; gFjpasT 
ntspNawr; nra;J ngwg;gLfpd;wd. 

Pb(OH)2 + HCI  Pb(OH) CI + H2 O 

,U mkpyj;Jtf;   fhu cg;G  

fhuk; 

xU fhu cg;G> NkYk; mkpyj;Jld; Nrh;e;J rhjhuz cg;ig 
cUthf;FfpwJ. 

57. ,ul;il cg;Gfs; :- rkkhd %yf;$W viltpfpj msTfspy; ,uz;L 
vspa cg;Gfspd; epiwtw;w fiury;fisr; Nrh;j;Jg; gbfkhf;Fk;NghJ 
,ul;il cg;Gfs; cUthfpd;wd. v.fh. nghl;lh\; gbfhuk;. 

58. cg;Gfspd; gad;fs; :- rhjhuz cg;G (NaCI) :- ,J ek; md;whl 
cztpYk;. czitg; ghJfhg;gjpYk; gad;LfpwJ. ryitNrhlh 
(Na2CO3). ,J fbd ePiu nkd;dPuhf khw;wg; gad;gLfpwJ. ,J 
tPLfspy; Rj;jg;gLj;Jk; nghUshfg; gad;gLfpwJ. rikay; Nrhlh 
(NaHCO3). ,J nuhl;br;Nrhlh jahhpf;fg;gad;gLfpwJ. nuhl;br;Nrhlh 
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vd;gJ rikay; NrhlhTk; lhh;lhhpf; mkpyKk; Nrh;e;j fyitahFk;. 
,J Nff;> nuhl;bfis nkd;ikahf khw;WfpwJ. ,J mkpy ePf;fpapy; 
cs;s xU gFjpg;nghUs;. ,J fhuj;jd;ik ngw;wpUg;gjhy; 
tapw;wpYs;s mjpfg;gbahd mkpyj; jd;ikia eLepiyahf;FfpwJ.  

 ryitj;J}s; (CaOCI2) ,J FbePhpYs;s ghf;Bhpahf;fis mopf;fg; 
gad;gLfpwJ. ,J gUj;jp> ypdd; Jzpfis ntSf;fg; gad;gLfpwJ.  

 ghhp]; rhe;J (CaSO2 ½ H2O) ,J Kwpe;j vYk;gfis xl;litf;fTk;> 
rpiyfSf;fhd thh;g;Gfisr; nra;aTk; gad;gLfpwJ. 

 FOr; nray;ghL :- gpd;gUk; cg;Gfis Ma;tfj;jpy; jahhpf;fTk;. 
rhjhuz cg;G> nghl;lh\; gbfhuk;. 

அறிவியல் பாடக்குறிப்புகள் 

பகுதி – 13 

1. n`d;wp[pd; n[g;hp]; Nkh];Ny vd;w Mq;fpy ,aw;gpay; ty;Yeh; 
(1887-1915) X fjph;fisg; gad;gLj;jpj; jdpkq;fspd; mZ vz;fisf; 
fz;lwpe;jhh;. 

2. jdpk thpir ml;ltiziaj; jahhpj;j ngUik nlz;lyPg; vd;w 
mwpQiuNa rhUk; 

3. fpilkl;l thpirfs;> njhlh;fs; vd miof;fg;gLfpd;wd. jdpk thpir 
ml;ltizapy; VO njhlh;fs; cs;sd.  

 Kjy; njhlh; :- (mZ vz; 1 kw;Wk; 2) ,J kpfTk; FWfpa njhlh;. 
,jpy; ,uz;L jdpkq;fs; kl;Lk; cs;sd. (i`l;u[d;> `Pypak;). 

 ,uz;lhtJ njhlh; (mZ vz; -10) :- ,J FWfpa njhlh;. ,jpy; 
vl;Lj; jdpkq;fs; cs;sd. (ypj;jpaj;jpypUe;J) epahd; tiu) 

 %d;whtJ njhlh; (mZ vz; 11-18) :-  ,JTk; xU FWfpa njhlh;. 
,jpYk; vl;Lj; jdpkq;fs; cs;sd. (Nrhbaj;jpypUe;J Mh;fhd; tiu) 

 ehd;fhtJ njhlh; (mZ vz; 19-36) :- ,J xU ePz;l njhlh;. ,jpy; 
gjpndl;Lj; jdpkq;fs; cs;sd. (nghl;lhrpaj;jpy; ,Ue;J fphpg;lhd; 
tiu) ,jpy; vl;L vspa jdpkq;fSk; gj;J ,ilepiyj; jdpkq;fSk; 
cs;sd. 

4. Ie;jhtJ njhlh; (mZ vz; 37-54) :- ,JTk; xU ePz;l njhlh; 
,jpYk; gjpndl;Lj; jdpkq;fs; cs;sd. (UgPbaj;jpypUe;J nrdhhd; 
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tiu) ,jpy; vl;L vspa jdpkq;fSk; gj;J ,ilepiyj; jdpkq;fSk; 
cs;sd. 

 MwhtJ njhlh; (mZ vz; 55-86) ,J kpfTk; ePz;l njhlh;. ,jpy; 
Kg;gjpuz;L jdpkq;fs; cs;sd. (rPrpaj;jpypUe;J Nulhd; tiu) ,jpy; 
vl;L vspa jdpkq;fSk; gj;J ,ilepiyj; jdpkq;fSk; gjpdhd;F 
cs; ,ilepiyj; jdpkq;fSk; (yhe;jidLfs;) cs;sd. 

 VohtJ njhlh; (mZ vz; 87-118) ,J MwhtJ thpiriag; NghyNt 
Kg;gj;jpuz;L jdpkq;fisf; nfhz;bUf;fyhk;. Mdhy;> ,Jtiu 
,Ugj;jhW jdpkq;fs; kl;LNk IUPAC-ahy; mjpfhug;g+h;tkhf 
Vw;fg;gl;Ls;sd. 

5. Mth;j;jd ml;ltizapy; NkypUe;J fPohf mikf;fg;gl;Ls;s 
nrq;Fj;J thpirfs;> njhFjpfs; vdg;gLk;. jdpk thpir 
ml;ltizapy; 18 njhFjpfs; cs;sd. Kjy; njhFjpj; jdpkq;fs; 
fhu cNyhfq;fshFk;. ,uz;lhk; njhFjpj; jdpkq;fs; fhukz; 
cNyhfq;fs; vdg;gLfpd;wd. njhFjpfs; 3-12 tiuAs;s jdpkq;fs; 
,ilepiyj; jdpkq;fs; vdg;gLfpd;wd. njhFjpfs; 1> 2 kw;Wk; 13-18 
tiuAs;s jdpkq;fs; rhjhuzj; jdpkq;fs; my;yJ Kf;fpaj; 
njhFjpj; jdpkq;fs; my;yJ gpujpepjpj;Jtj; jdpkq;fs; vd 
miof;fg;gLfpd;wd. njhFjp 13-Nghuhd; FLk;gk;> njhFjp 14-fhh;gd; 
FLk;gk;> njhFjp 15-iel;u[d; FLk;gk;> njhFjp 16-,y; cs;s 
jdpkq;fs; (nghNydpak; jtpu) rhy;Nfhn[d;]; FLk;gk; vdg;gLfpd;wd. 
njhFjp 17-,y; cs;s jdpkq;fs; N`Nyh[d; FLk;gk; vdg;gLfpd;wd. 
18Mk; njhFjpj; jdpkq;fs; cahpa thAf;fs; my;yJ ke;jthAf;fs; 
vdg;gLfpd;wd. njhFjp 3-,d; xU gFjpahf tpsq;Fk; 
yhe;jidLfSk;> Mf;bidLfSk; cs; ,ilepiyj; jdpkq;fs; vd 
miof;fg;gLfpd;wd. 

6. IUPAC-ahy; mjpfhug;g+h;tkhf mwptpf;fg;gl;Ls;s ,Wjpj; jdpkk; mZ 
vz; 112 nfhz;l Nfhg;ngh;dprpak; (Cn112) ,Ug;gpDk;> ,Jtiu fz;L 
gpbf;fg;gl;Ls;s jdpkq;fs; 118. 

7. cNyhfq;fs; rpy Ez;zpa mstpy; caphpay; nray;ghl;bw;F kpf 
,d;wpaikahjit. Fe-,uj;jj;jpd; rptg;G epwkp (`pNkhFNshgpd;) 
,Uk;igf; nfhz;Ls;sJ. Ca vYk;G> gw;fspy; kpf Kf;fpag; gq;F 
tfpf;fpwJ. Co itl;lkpd; B-12,y; cs;s cNyhfk; MFk;. Mg 

jhtuj;jpd; gr;iraj;jpy; cs;s cNyhfk; MFk;. 
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ghf;i]l; 
(AI2O32H2O) 

khh;gpd; (CaCO3) fpiuNahiyl; 
(Na3AIF6) 

fyPdh (Pbs) 

Fg;iul; (CU2O) nkf;dirl; 
(MgCO3) 

/g;Sh;];ghh; 
(CaF2) 

,Uk;G igiul; 
(FeS2) 

N`kill; 
(Fe2O3) 

rpliul; (FeCO3) ghiw cg;G 
(NaCI) 

[pq;f; 
g;sd;L(Zns) 

[pq;ifl(ZnO); fhyikd; 
(ZnCO3) 

`hh;d; rpy;th; 
(AgCI) 

rpd;dghh; (Hgs) 

9. Gtpapy; kpfr; nrwpe;J fhzg;gLk; cNyhfk; mYkpdpak;. tpidgLk; 
jpwd; ,jw;F mjpfk;. Mjyhy;> ,J Nrh;e;j epiyapy; fhzg;gLfpwJ. 
,jd; Kf;fpaj; jhJfs; fPOs;sthW. 

jhJtpd; ngah; tha;ghL 

ghf;i]l; AI2O32H2O  

fpiuNahiyl; Na3AIF6 

nfhuz;lk; AI2O3 

10.  

fhg;ghpd; jhJf;fs; tha;ghL 

fhg;gh; igiul;]; CuFeS2 

Fg;iul; my;yJ &gp fhg;gh; Cu2O 

fhg;gh; fpshd;]; Cu2S 

11.   

fhg;gh; fpshd;]; tha;ghL 

N`kill; Fe2O3 

Nkf;dill; Fe3O4 

,Uk;G igiul; FeS2 

12. jhkpuj;jpd; gad;fs; :- kpd;fk;gpfisAk;> kpd; cgfuzq;fisAk; 
cUthf;fg; gad;gLfpwJ. fNyhhp kPl;lh;> ghj;jpuq;fs;> ehzaq;fs; 
,tw;iw cUthf;fg; gad;gLfpwJ. kpd;Kyhk; g+rg; gad;gLfpwJ. 
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jq;fk;> nts;sp ,tw;NwhL cNyhff;fyitahfp ehzaq;fisAk;> 
mzpfyd;fisAk; cUthf;fg; gad;gLfpwJ. 

13. cNyhf mhpkhdj;ijj; jLf;Fk; Kiwfs; :- 

 tz;zg;g+r;R g+Rjy; :- cNyhfg; gug;gpy; g+rpLk; tz;zg; g+r;Rfs; 
fhw;W> <ug;gjj;ij neUq;ftplhky; jLf;fpd;wd. 

 vz;nza;> girg; g+r;Rfs; :- cNyhfg; gug;gpy; g+rpLk; vz;nza;> 
girg; g+r;Rfs; fhw;iwAk;> <ug;gj;ijAk; neUq;ftplhky; jLf;fpd;wd. 

14. tspkz;lyj;jpYs;s <ug;gjKk;> gpw thAf;fSk; ,Uk;gpd; Gwg;gug;gpd; 
kPJ gl;L> Ntjptpid epfo;fpwJ.  

 Fe  Fe
 2+

 + 2e
 -
 

 O2 + 2H2O + 4e  4OH 

 Fe
 2+

 madp> Fe
 3+

 madpahf Mf;]p[Ndw;wkile;J> OH
 – madpAld; 

Nrh;e;J nghpf; i`l;uhf;i]il jUfpwJ. ,J ePNuwpa ,Uk;G (III) 

Mf;irlhf khWk;. ,JNt JU (Fe2O3xH2O) vdg;gLk;. 

15. fhh;gdpd; Nrh;kq;fs; :- 19Mk; E}w;whz;bd; njhlf;fj;jpy;> mwptpay; 
mwpQh;fs; fhh;gdpd; Nrh;kq;fis ,Utifahfg; gphpj;jdh;. mit 
fdpkr;Nrh;kq;fs; (capuw;w nghUs;fspypUe;J fpilf;Fk; fhh;gdpd; 
Nrh;kq;fs;) fhpkr; Nrh;kq;fs; (capUs;s nghUs;fspypUe;J fpilf;Fk; 
fhh;gdpd; Nrh;kq;fs;)vd;gd MFk;. 

16.  

my;ifd; nghJg;ngah; ngah; 

HC = CH Mrpl;byPd; <j;ijd; 

H3C-C=CH nkj;jpy; mrpl;byPd; Gnuhg;igd; 

H3C-C=C-CH3 il nkj;jpy; 
mrpl;byPd; 

2-gpa+l;ild; 

H3C-CH2-C=CH vj;jpy; mrpl;byPd; 1-gpa+l;ild; 

17. thdpay; myF :- Gtpapd; ikaj;jpypUe;J #hpadpd; ikak; tiu 
cs;s ruhrhpj; njhiyT thdpay; myF vdg;gLk; 

 1 thdpay; myF (AU) = 1.496 x 10
 11

 m 
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Xsp Mz;L :- xspahdJ> ntw;wplj;jpy; Xh; Mz;by; nry;yf;$ba 
njhiyT xsp Mz;L vdg;gLk;. ntw;wplj;jpy; xsp Xh; Mz;by; 
flf;Fk; njhiyT = xspapd; jpirNtfk; x 1Mz;L  

 / 1 xsp Mz;L = 3 x 10
 8
 ms

 -1
 x 1 Mz;L (nehbfspy;) 

 = 3 x 10
 8 

x 365.25 x 24 x 60 x 60 

 = 9.467 x 10
 15 

m 

18. fyPypNahtpd; tpir> ,af;fk; gw;wpa fUj;Jf;fis epa+l;ld; Muha;e;j 
nghUs;fspd; ,af;fk; gw;wpa %d;W tpjpfis ntspapl;lhh;. mit 
epa+l;ldpd; ,af;f tpjpfs; vdg;gLfpd;wd. epa+l;ldpd; Kjy; tpjpg;gb 
rkkw;w Gwtpirnahd;W nray;gl;L khw;Wk; tiu ve;j xU nghUSk; 
jdJ Xa;T epiyiaNah my;yJ xNu Neh;Nfhl;by; mike;j rPuhd 
,af;f epiyiaNah khw;wpf; nfhs;shky;> njhlh;e;J mNj epiyapy; 
,Uf;Fk;. 

19. tpirapd; myF kgms
 2 my;yJ epa+l;ld; (newton). mjd; FwpaPL N  

xU fpNyhfpuhk; epiwAs;s xU nghUspd; kPJ 1 kPtp -2 KLf;fj;ij 
Vw;gLj;Jk; tpir 1 epa+l;ld; (1N) MFk;. vdNt> epa+l;ld; ,uz;lhk; 
,af;ftpjp xU nghUspd; kPJ nray;gLk; tpiria msf;Fk; 
Kiwiaj; jUfpwJ. mjhtJ> tpir vd;gJ nghUspd; epiw kw;Wk; 
KLf;fk; ,tw;wpd; ngUf;fw;gyd; MFk;. 

20. epa+l;ldpd; %d;whtJ tpjpg;gb xt;nthU tpidf;Fk; mjw;Fr; rkkhd 
Mdhy;> vjph;jpirapy; nray;gLtJkhd Xh; vjphtpid cz;L. 
tpidAk;> vjph;tpidAk; ,U NtWgl;l nghUs;fspd; kPJ 
nray;gLfpd;wd. 

21. rkkw;w Gwtpirfs; nray;glhj tiu Xh; mikg;gpd; nkhj;j ce;jk; 
khwhJ vd;gJ ce;j moptpd;ik tpjp MFk;. 

22. xU $Yk; (C) kpd;D}l;lk; xU tpdhb Neuj;jpy; flj;jpapd; VjhtJ 
xU FWf;F ntl;Lg;gug;gpy; gha;e;jhy; flj;jpapy; kpd;Ndhl;lk; xU 
Mk;gpah;. xU Rw;wpy; kpd;Ndhl;lj;ij msf;f mk;kPl;lh; vd;Dk; fUtp 
gad;gLfpwJ. 

23. [Py; ntg;g tpjp :- R kpd;jilAs;s kpd;jilahf;fp topNa ghAk; 
kpd;Ndhl;lk; I vd;f. Q kpd;D}l;lj;ij V kpd;dOj;j NtWghl;by; 
,af;fr; nra;ag;gLk; Ntiy (W) MdJ VQ MFk;. vdNt> 
kpd;%ykhdJ t tpdhbfspy; VQ vd;w Mw;wiy mspf;f Ntz;Lk;. 
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,e;j Mw;wy; vd;d MdJ? ,e;j Mw;wy; kpd;jilapy; ntg;gkhf khwp 
ntspg;gLfpwJ. vdNt> epiyahd kpd;Ndhl;lk; I xU kpd;jil 
topahfg; ghAk;NghJ t tpdhbfspy; cUthf;fg;gl;l ntg;gk; 

  H = W = VQ 

  Q = It vd;gjhy; 

  H – V I t  

 Xk; tpjpiag; gad;gLj;j H = I
 2

 Rt ,J [Py; ntg;g tpjp vdg;gLfpwJ. 
,t;tpjpg;gb xU kpd;jilapy; cUthf;fg;gLk; ntg;gkhdJ. Fwpg;gpl;l 
kpd;jilf;F mjd; topNa ghAk; kpd;Ndhl;lj;jpd; ,Ukbf;F (I 2) 
Neh;tpfpjj;jpYk;> Fwpg;gpl;l kpd;Ndhl;j;jpw;F> kpd;jilf;F (R) 
Neh;tpfpjj;jpYk;> kpd;Ndhl;lk; ghAk; Neuj;jpw;F Neh;tpfpjj;jpYk; 
,Uf;Fk;. 

24. mZ vz; 82I tpl mjpff; fdkhd jdpkq;fs; q, B kw;Wk; y Nghd;w 
mjpf CLUTk; fjph;fisj; jd;dpr;irahf ntsptpLk; mw;Gj; epfo;T 
fjphpaf;fk; vdg;gLfpwJ. fjph;tPr;ir ntspapLk; nghUs;fs; 
fjphpaf;fj; jdpkq;fs; vd;W miof;fg;glfpd;wd. fjphpaf;f 
ntg;gepiy> mOj;jk;> fhe;j kw;Wk; kpd;Gyq;fs; Nghd;w ve;jg; 
Gwf;fhuzpfshYk; ghjpf;fglhjJ. 

25. fjph;tPr;rpd; msT uhz;l;[d; (R) vd;w myfhy; mstplg;gLfpwJ. xU 
fpuhk; fhw;wpy; 1.5  x 10 12 N[hb madpfis cUthf;Fk; fjph;tPr;rpd; 
msT xU uhz;l;[d vdg;gLk;. fjph;tPr;rpd; ghJfhg;G vy;iy xU 
thuj;jpw;F 250 kpy;yp uhz;l;[d; MFk;. 

26. kpd;Ndhl;lk; gha;tjhy; Njhd;Wk; fhe;jg;Gyj;jpd; jpir> 
kpd;Ndhl;lj;jpd; jpiriar; rhh;e;jJ. 

27. /gpskpq; ,lf;if tpjp :- flj;jpapy; ghAk; kpd;Ndhl;lKk;> 
fhe;jg;GyKk; xd;Wf;nfhd;W nrq;Fj;jhf mikAk;NghJ> flj;jpapd; 
kPJ nray;gLk; tpirahdJ mt;tpuz;bw;Fk; nrq;Fj;jhd jpirapy; 
nray;gLk;. ,tw;wpd; jpirfis /gpskpq; ,lf;if tpjp %yk; 
mwpayhk;. 

28. tyf;ifapd; Rl;Ltpuy;> eLtpuy;> ngUtpuy; %d;iwAk; xd;Wf;nfhd;W 
Neh;Fj;jhf itf;fTk;. Rl;Ltpuy; fhe;jg;Gyj;jpd; jpiriaAk;> 
ngUtpuy; flj;jp ,aq;Fk; jpiriaAk; Fwpj;jhy;> eLtpuy; J}z;L 
kpd;Ndhl;lj;jpd; jpiriaf; Fwpf;Fk;. ,J /gpskpq; tyf;if tpjp 
vdg;gLk;. 
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29. kpd;fhe;jj; J}z;ly; jj;Jtj;ijg; gad;gLj;jp tPLfs;> 
njhopw;rhiyfspd; gad;ghl;bw;fhd kpd;rhuk; jahhpf;fg;gLfpwJ. 
kpd;dpaw;wpapy; ve;jpu Mw;wy;> kpd;dhw;wyhf khw;wg;gLfpwJ. 

30. xsp vjpnuhspg;G :- Mbiag; Nghy; ed;F gsgsg;ghf;fg;gl;l gug;Gfs; 
mjd; kPJ tpOk; ngUk;ghd;ik xspia vjpnuhspf;Fk;. xsp 
vjpnuhspg;G tpjpfis ePq;fs; mwptPh;fs;. mitahtd> gLNfhzKk; 
vjpnuhspg;Gf; NfhzKk; rkk;. (I = r) gLfjph;> vjpnuhspg;Gf;fjph;> 
gLGs;spapy; vjpnuhspg;Gj; jsj;jpw;F tiuag;gl;l nrq;Fj;Jf;NfhL 
Mfpait xNu jsj;jpy; mikAk;. 

31.  

nghUspd; epiy gpk;gj;jpd; epiy  gpk;gj;jpd; 
msT 

gpk;gj;jpd; 
jd;ik 

<hpy;yhj; 
njhiytpy; 

Kjd;ikf; 
Ftpak; Fy; 

kpfTk; rpwpaJ> 
Gs;sp msT 

nka;> jiyfPo; 

Cf;F mg;ghy; Ftpak; F f;Fk; 
Cf;Fk; 
,ilapy; 

rpwpaJ nka;> jiyfPo; 

C,y; C ,y; nghUspd; 
msT 

nka;> jiyfPo; 

F ,y; <hpy;yhj; 
njhiytpy; 

kpfg;nghpaJ nka;> jiyfPo; 

Pf;Fk;; Ff;Fk; 
,ilapy; 

Mbf;Fg; 
gpd;dhy; 

nghpaJ Neuhd> 
khag;gpk;gk;. 

32. nyd;]; rkd;ghL :- ,r;rkd;ghL nghUspd; njhiyT (u)> gpk;gj;jpd; 
njhiyT (V) Ftpaj; njhiyT (f) ,tw;wpw;fpilNaahd 
njhlh;gpidj; jUk;. 

 

 vd;gJ nyd;]; rkd;ghlhFk;. ,r;rkd;ghL nghUspd; vy;yh 
epiyfSf;Fk;> vy;yh tifahd nyd;RfSf;Fk; nghUe;Jk;.  

33. `g;Gs; thd; njhiyNehf;fpahy; Nkw;nfhs;sg;gl;l Ma;Tfspd;gb 
ikaf; fUe;Jisfs; (black holes) vy;yh tpz;kPd; jpus;fspd; 
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ikaq;fSf;Fk; nghJthdjhFk;. kPs;njhiytpYs;s Ngnuhsph; Kfpy; 
(Supernovae) gw;wpa Ma;TfSf;F tpz;ntsp Ma;thsh;fs; 
,j;njhiyNehf;fpiag; gad;gLj;Jfpd;wdh;. 


