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PHY & CHE 

TEST – 4 Part - 1 
 

6th term – I Unit 1 mstPLfs; 

Unit 2 tpirAk; ,af;fKk; 

Unit 3 ek;ik Rw;wpAs;s gUg;nghUl;fs; 

6th term – II  Unit – 1 ntg;gk; 

Unit – 2 kpd;dpay; 

Unit – 3 ek;ikr; Rw;wp epfOk; khw;wq;fs; 

Unit – 4 fhw;W 

6TH TERM 3 Unit 1 fhe;jtpay; 

Unit – 2 ePh; 

Unit – 3 md;whl tho;tpy; Ntjpapay; 

7TH TERM 1 Unit 1 mstPl;bay; 

Unit 2 tpirAk; ,af;fKk; 

Unit – 3 ek;ikr; Rw;wpAs;s gUg;nghUs;fs; 

Unit – 4 mZ mikg;G 

7TH TERM 2  Unit 1 ntg;gk; kw;Wk; ntg;gepiy  

Unit 2 kpd;Ndhl;ltpay; 

Unit – 3 ek;ik Rw;wp epfOk; khw;wq;fs; 

7TH TERM 3 Unit 1 xspapay; 

Unit 2 mz;lk; kw;Wk; tpz;ntsp 

Unit 3 gygb Ntjpapay;  
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Unit 4 md;whl tho;tpy; Ntjpapay; 

 
 

6th TERM 1  

6 th standard 
mstPLfs; 

mwptpay; –  Kjy; gUtk; 
 

mwpKfk;: 
 

ehk; Vw;fdNt vil> fpNyhfpuhk;> ypl;lh;>kpy;ypypl;lh;> fpNyhkPl;lh;> ePsk;>njhiyT Nghd;w 
nrhw;fisf; Nfs;tpg;gl;bUf;fpNwhk;. ,e;jg; ghlj;jpy; ePsk;>vil>gUkd; kw;Wk; fhyk; 
Nghd;wtw;iwf; Fwpj;Jk;>mstpLtjd; mtrpak; Fwpj;Jg; tphpthfg; ghh;f;f ,Uf;fpNwhk;.  
 
Nkw;fz;ltw;iwg; Ghpe;Jnfhs;smstPLfisg; gw;wpmwpe;Jnfhs;smtrpak;.  
 
njhpe;jxUmsitf; nfhz;L>njhpahjmsitxg;gpLtJ‘mstPL”vdg;gLk;. mstPLvd;gJvz; 
kjpg;Gkw;Wk; myFvd ,uz;LgFjpfisf; nfhz;lJ.  
 
ePsk;  
 
VNjDk; xUGs;spfSf;F ,ilNacs;snjhiyTePsk; vdg;gLk;. ,JxU Gj;jfj;jpd; my;yJ 
Nki[apd; ,U tpspk;GfSf;F ,ilg;gl;l J}ukhfNth my;yJ xU fhyg;ge;J tpisahl;Lj; 
jplypd; ,U %iyfSf;F ,ilg;gl;l J}ukhfNth my;yJ cdJ tPl;bw;Fk; gs;spf;Fk; 
,ilg;gl;l J}ukhfNth ,Uf;fyhk;.  
 
ePsj;jpd; myF “kPl;lh;”. mjd; FwpaPL “kP(m)” vdf; Fwpf;fg;gLfpwJ. rpwpa mstPLfs; kpy;yp 
kPl;lh; kw;Wk; nrd;bkPl;lhpYk;> fl;blj;jpd; cauk;> tpsk;gug; gyifapd; ePs> mfyk;> kw;Wk; 
kpd; tpsf;Ff; fk;gj;jpd; cauk; Nghd;w nghpa mstPLfs; kPl;lhpYk; mstplg;gLfpwJ.  
 
,U efuk; my;yJ fpuhkk;> Mfpatw;wpw;F ,ilNa cs;s njhiyT> gs;spf;Fk; tPl;bw;Fk; 
,ilNa cs;s njhiyT Nghd;wit fpNyhkPl;lhpy; mstplg;gLfpwJ.  
 
ePsj;jpd; myFfisj; njhpe;J nfhs;Nthk;  
 
1 nrd;b kPl;lh; (nr.kP) = 10 kpy;yp kPl;lh; (kp.kP)  
1 kP (kPl;lh;) = 100 nrd;bkPl;lh; (nr.kP) 
1 fpNyhkPl;lh; (fp.kP) = 1000 kP (kPl;lh;) 
 
rpe;jpf;f:  
 
Vd; gd;dhl;L myF Kiw Njit?  
 
xNu khjphpahd mstPl;L Kiwf;fhf> cyfk; KOtJk; cs;s mwptpay; mwpQHfs; 
nghJthd myFfis Vw;Wf;nfhz;ldh;. ,e;j KiwahdJ gd;dhl;L myF Kiw 
(International System of Units) my;yJ SI myF Kiw vdg;gLfpwJ.  
 
epiwapd; SI myF fpNyhfpuhk;  
fhyj;jpd; SI myF tpdhb  
gug;gstpd; myF kP3 
gUkdpd; myF kP3 
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SI myFfspd; gd;klq;F kw;Wk; Jizg; gd;klq;Ffs;  
SI myFfspy; gad;gLj;jg;gLk; Kd;ndhl;Lfs;: (kPl;lh;> ypl;lh;> fpuhk; Mfpait mbg;gil 
myFfs; vd;gij epidtpy; nfhs;f)  
 
Kd;ndhl;L  FwpaPL gd;klq;F / Jizg; 

gd;klq;Ffs; 
kPl;lUf;F -  

nlrp d Jiz gd;klq;F : 1/10 10nlrpkPl;lh; =1 kPl;lh; 
nrd;b c Jizg; gd;klq;F : 1/100 100 nrd;bkPl;lh; = 1 kPl;lh;  
kpy;yp m Jizg; gd;klq;F : 1/1000 1000 kpy;yp kPl;lh; = 1 kPl;lh;  
ehNdh  n Jizg; gd;klq;Fs; : 

1/1000000000 
1000000000 ehNdh kPl;lh; = 
1 kPl;lh;  

fpNyh Kg gd;klq;F : 1000 1000 kPl;lh; = 1 fpNyh kPl;lh;  
 
 
mstPLfisj; Jy;ypakhf mstply;:  
 
mstpLjy; vd;gJ vg;nghOJk; Jy;ypakhfTk;> mijf; fz;lwpTk; mZFKiw 
rhpahdjhfTk; ,Uf;f Ntz;Lk;. ek;Kila jpdrhp tho;tpay; gad;ghl;by; Njhuhakhf 
mstpLjy; vd;gJ KbTfspy; nghpa khw;wj;ij Vw;gLj;jhky; ,Uf;fyhk;. Mdhy; 
Jy;ypakhd mstPLfspy; Vw;gLk; gpioahdJ mwptpay; fzf;fPLfspy; Vw;gLk; gpioahdJ 
mwptpay; fzf;fPfspy; ngUk; ghjpg;ig Vw;gLj;Jk;. vdNt mwptpay; fzf;fPLfspy;> 
mstPLfs; Jy;ypakhf ,Uj;jy; mtrpak;.  
 
msTNfhiyg; gad;gLj;jp msf;Fk; NghJ Vw;gLk; rpy nghJthd jtWfisg; ghh;g;Nghk;.  
 
xU Fz;^rpapd; ePsj;ij msT Nfhiyg; gad;gLj;jp msj;jy;. 
 
Ropapy; ,Ue;J mstpLjy;:  
 

• Fz;^rpapd; jiyg;gFjpia msTNfhypd; Ropapy; ‘O’nghUe;JkhW itf;fTk;.  
 

• KOikahd nr.kPfspd; vz;zpf;ifiaf; fzf;fplTk;. gpwF kpfr;rpwpa gphpTfis kp.kP 
mstpy; fzf;fplTk;.  

 
• glj;jpy; nfhLf;fg;gl;Ls;s Fz;^rpapd; ePskhdJ 2 nr.kP  6kp.kP msitf; 

nfhz;Ls;sJ.  
 

• myFfisr; rhpahff; Fwpf;fTk;. nr.kP kw;Wk; kp.kP Fwpf;Fk; NghJ Fog;gj;jpw;fhd 
tha;g;G cs;sJ. jtWjyhf 6 nr.kP 2 kp.kP vd;W jtWjyhf Fwpf;Fk; tha;g;Gk; 
cs;sJ.  
 

• vg;NghJk; nghUis (Fz;̂ rp)> msTNfhYf;F ,izahf itj;Jf; fzf;fplTk;. 
 

• Ropapy; ,Ue;J mstpl Muk;gpf;fTk;.  
 

,lkhW Njhw;wg;gpio:  
 
xU nghUspd; Njhw;w epiyia ,U NtW ghh;itf; NfhLfspd; topNa Nehf;Fk; NghJ 
Vw;gLtjhfj; Njhd;Wk; mstPl;L khWghL my;yJ mstPl;L ,lg;ngah;r;rpNa ,lkhW Njhw;wg; 
gpio vdg;gLk;.  
 
gUkd;:  
jplg; nghUspd; gUkd;:  
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ePsk; vd;gJ xU mbg;gil msthFk;. ,jid NtW ve;j mstPl;by; ,Ue;Jk; ngwKbahJ. 
ePsj;ijg; gad;gLj;jp gug;G> gUkd; Nghd;wtw;iw ek;khy; fzf;fpl ,aYk;. ePsk;> mfyk; 
vd;w ,U tifahd ePsq;fisg; gad;gLj;jp gug;igf; fzf;fplyhk;. vdNt gug;gsT = ePsk; 
хmfyk; MFk;. jw;NghJ cq;fshy; cq;fSila ghlg;Gj;jfk;> tFg;giw> tpisahl;L 
ikjhdk; Nghd;wtw;wpd; gug;gsTfis vt;thW fzf;fpLtJ  
 
gUkd; vd;gJ top myF MFk;. ePsq;fis msg;gjd; %yk; gUkid mstpl KbAk;. xU 
ngl;bapd; gUkidf; fzf;fpLk; Kiwiaf; fhz;Nghk;. ngl;bapd; gUkidf; fz;lwpa mjd; 
ePsk; mfyk; kw;Wk; cauk; njhpe;jpUf;f Ntz;Lk;. xU msT Nfhiyf; nfhz;L ngl;bapd; 
%d;W msTfisAk; nrd;bkPl;lhpy; (nr.kP) msf;fTk;. ngl;bapd; gUkd; Mifahy; = l х b х h 
gUkdpd; myF nr.kP х nr.kP х nr.kP = fd nr.kP my;yJ nr.kP3 MFk;.  
 
nfhLf;fg;gl;l fdr;rJug; ngl;bapd; gUkd; 1000 fd nr.kP vd vLj;Jf; nfhs;Nthk;. mjhtJ 
ePs> mfy> cauq;fs; KiwNa 1 nr.kP х1 nr.kP х1 nr.kP vd;w mstpyhd 1000 rJuq;fis 
NkNy nfhLf;fg;gl;Ls;s ngl;bapd; cs;Ns itf;f KbAk;.  
 
jputj;jpd; gUkd;:  
 
jputj;jpd; gUkidf; fzf;fpLtJ kpfTk; vspJ. jputq;fSf;F epiyahd tbtk; ,y;iy. 
mit nfhs;fydpd; tbtj;ij vLj;Jf; nfhs;Sk;. ve;jj; jputj;jpd; gUkid msf;f 
Ntz;LNkh> mj;jputj;ij xU msTfs; Fwpf;fg;gl;l nfhs;fydpy; Cw;w Ntz;Lk;. msTfs; 
Fwpf;fg;gl;l nfhs;fyd;fs;> FLitfs;>gpg;ngl;Lfs;> gpA+nul;Lfs; Nghd;wit xU jputj;jpd; 
gUkid kpfr;rhpahf mstpl cjTfpd;wd. jputj;jpd; gUkdhdJ> nghJthf ypl;lhpy; 
mstplg;gLfpwJ.  
 
ehk; jpdrhptho;tpy; ypl;lh; vd;wthh;j;ijiambf;fbNfs;tpg;gl;bUf;fpNwhk;. 1 ypl;lh; ghy; 
ghf;nfl;> 20 ypl;lh; jz;zPh; Nfd; Nghd;witrpyvLj;Jf;fhl;LfshFk;.  
 
kdpjclypy;> ,uj;jj;jpd; msTvt;tsTvd;gJcdf;Fj; njhpAkh? 
 
xOq;fw;wj; jplg;nghUspd; gUkidf; fz;lwpjy;:  
 
xU xOq;fw;w tbtk; nfhz;l jplg;nghUspd; gUkidf; fzf;fpl Ntz;Lk; vd;W eP 
tpUk;gpdhy; mij vt;thW nra;tha;? mjw;nfd;W jdpahd xU fzpj tha;g;ghNlh my;yJ 
#j;jpuNkh ,y;iy. MdhYk; mitfspd; gUkidf; fhz gy topfs; cs;sd. 
 
xU gUg;nghUs;> vt;tsT ,lj;ij milj;J nfhs;fpwNjh> mJNtmjd; gUkd; MFk;. 
,g;gz;gpidg; gad;gLj;jp ehk;>fy; Nghd;w xOq;fw;w tbtKila jplg;nghUl;fspd; gUkidf; 
fhz ,aYk;.  
 
xU xOq;fw;w tbtk; nfhz;l fy;ypd; gUkidf; fhz ,aYk;.  
 
epug;Gf.  
 
fdmsT fhzNtz;ba fy;ypid xU E}ypy; fl;b>msT [hbapy; cs;s ePhpDs; mbkl;lk; 
tiu nkJthftplTk;. fy; ePhpDs; nky;y %o;Fk; NghJ> [hbapd; ePh;kl;lk; caUk;. 
cah;e;jkl;lk; 75 kp.ypvd;f. ePh; kl;lk; Vd; cah;fpwJ?  
 
fy;yhdJ ePiu ,lg;ngah;r;rp nra;Nj cs;Ns nry;fpwJ. ,JePh;kl;lk; cauf; fhuzkhfpwJ. 
,t;thW ,lg;ngah;r;rp nra;ag;gl;l ePhpd; gUkNd fy;ypd; gUkdhFk;. ,JNt ePhpd; 
,lg;ngah;r;rpKiwahFk;.  
 
Ftisapy; Muk;gePh;kl;lk; = 50kp.yp 
fy; ePhpDs; Ko;fpa gpd; ePh;kl;lk; = 75kp.yp 
MfNtfy;ypd; gUkd; = 75kpyp– 50kp.yp= 25kpyp 
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1 kp.yp= 1 nr.kP3 (m) fdnr.kP 

MfNt25kp.yp= 25fdnr.kPvd;gijfy;ypd; gUkdhFk;.  
 
thAtpd; gUkd;  
 
thAtpd; gUkidAk; ek;khy; fzf;fpl ,aYk;. thAf;fs;>jhd; 
milj;Jitf;fg;gl;lnfhs;fydpd; thAtpd; gUkidAk; ek;khy; fzf;fpl ,aYk;. 
thAf;fs;>jhd; milj;Jitf;fg;gl;lnfhs;fydpd; KOnfhs;ssitAk; milj;Jf; nfhs;Sk; 
jpwd; nfhz;lit. mjpfnfhs;ssTnfhz;lfydpy; cs;sthAit>mjpfmOj;jj;ijf; 
nfhLj;J>rpwpanfhs;ssTnfhz;lfydpYk; milf;fyhk;. tPl;bd; rikay; 
vhpthAmt;thNwcUisapy; milf;fg;gLfpwJ. vdNtthAf;fspd; gUkidf; 
fzf;fpLtJvd;gJjplkw;Wk; jputg; nghUl;fspd; gUkidf; fzf;fpLtJNghyvspjhdJmy;y. 
milj;Jitf;fg;gl;Ls;sthAve;jmOj;jj;jpy; cs;sJvd;gijnjhpe;Jnfhs;tJkpfmtrpakhFk;. 
,ijg; gw;wpNky; tFg;Gfspy; tpsf;fkhff; fw;fcs;Nshk;.  
 
jplg; nghUl;fspd; gUkd; SI myFKiwapy; fdkPl;lh; (m) kP3MFk;.  
 
jputq;fSk; thAf;fSk; nghJthfypl;lhpy; mstplg;gLfpwJ. ,itfisePsj;ijg;Nghy 
kP3my;yJfdkPl;lhpYk;>mstPLnra;ayhk;.  
  1 kp.kP3 = 1ikf;Nuhypl;lh; (µl) 
  1 nr.kP3 = 1kpy;ypypl;lh; (kp.yp) 
  1 kP3  = 1fpNyhypl;lh; (fp.yp) 
 
epiw:  
epiwkw;Wk; vil:  
 
epiwvd;gJxUnghUspy; cs;sgUg;nghUspd; msNtMFk;. vilvd;gJepiwapd; Nky; 
nray;gLk; Gtp<h;g;GtpirNaMFk;.  
 
xUifapy; xUjhisAk;> kWifapy; xU Gj;jfj;ijAk; vLj;Jf;nfhs;. ve;j if 
mjpffdj;ij czUk;? Gj;jfj;jpd; epiwahdJ xUjhspd; epiwatpl mjpfkhf ,Uf;Fk;.  
 
vdNt jhistplg; Gj;jfj;jpd; Nky; mjpf ,O tpir ,Uf;Fk;. vdNtekJ if jhspid 
tpl Gj;jfj;ijj; jhq;Fk; tpiria mjpfkhf nfhLf;Fk;. ,e;jtpiriaehk; ‘fdk;’ (m) 
‘ghuk;’vdczh;fpNwhk;.  
 
epiwapd; SI myF fpNyhfpuhk;.,Jfp.fp vd Fwpf;fg;gLfpwJ.  
 
,g;nghOJ xU Nfs;tp. cq;fSilaepiwvd;d? ePq;fs; mijfpuhkpy; mstpl;lhy; mJ kpf 
mjpfkhdkjpg;gpy; mikAk;. vdNt mijehk; fpNyhfpuhkpy; mstpLfpNwhk;. kpfg; 
nghpamstpdhy; Md viliald; my;yJ nkl;hpf; ld; myfpy; nrhy;yyhk;.  
 
1000 kpy;ypfpuhk;   = 1fpuhk;  
1000 fpuhk;    = 1fpNyhfpuhk;  
1000 fpNyhfpuhk;   = 1ld;  
 
nghJj;juhR:  
 
nghUspd; epiwiamstplehk; nghJj; juhrpidg; gad;gLj;JfpNwhk;. 
xUnjhpe;jepiyahdepiwNahLxUnjhpahjnghUspd; epiwiaxg;gpLtjd; %yk; me;jg; 
nghUspd; epiwahdJfzf;fplg;gLfpwJ. mJgbj;juepiwvd;Wk; miof;fg;gLfpwJ.  
 
kpd;dZjuhR:  
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Jy;ypakhdviliaf; fhz>kpd;dZjuhRvd;wfUtpgad;gLfpwJ. Ma;tfq;fspy; 
gyNrhjidfisr; nra;a>nghJthfkpd;dZjuhirg; gad;gLj;jpNtjpg; nghUl;fspd; 
viliakpfj; Jy;ypakhfmstpLfpd;wdh;. NkYk;>kpd;Zjuhrpidf; nfhz;LczT>kspifkw;Wk; 
Mguzg; nghUl;fspd; vilfisAk; fzf;fplyhk;.  
 
fhyk;: 
 
ehk; md;whltho;tpd; gfy;> ,uTkhWtijAk;>kw;Wk; gUtq;fs; khWtijAk; fhz;fpNwhk;. 
,jpypUe;Jfhyk; khWfpwJvd;gijehk; Ghpe;Jnfhs;syhk;. fhyk; khWtijvt;thWmsf;fyhk;? 
fhyj;ijmstplfbfhuk; gad;gLfpwJ. fbfhuj;ijg; ghh;j;JNeuj;ijf; fzf;fplcdf;Fj; 
njhpAk;jhNd 
 
cd;Dilaehbj;Jbg;gpidg; gad;gLj;jpfhyj;ijj; Njhuhakhfmsf;fyhk;. Jbg;Gfspd; 
vz;zpf;ifiaf; fzf;fpL. xt;nthUJbg;gpw;Fk; ,ilg;gl;l ,ilntspahdJ Neuk; 
efh;tijf; Fwpf;fpwJ. rhjhuzkhfg; Ngr;Rtof;fpy; xUkzpj;Jsp> ,U kzpj;Jspvd;Wehk; 
nrhy;tJfhy ,ilntspiaf; Fwpf;Fk; nrhw;fshFk;. ,e;jKiwiag; gad;gLj;jpNeuj;ijf; 
fzf;fplyhk;.  
 
vz;zpay; fzf;Ffs;:  
 
fPo;f;fz;lNfs;tpf;FmsTNfhiycw;WNehf;fptpilasp.  
 
cw;WNehf;fptpilasp:  
 

• 1 nr.kPl;lhpy; vj;jidkp.kPcs;sJ?  
• 1 kPl;lhpy; vj;jidnr.kPcs;sJ?  

gpd;tUtdtw;iwepug;Gf.  
• 7875 nr.kP  =_________ kP________ nr.kP 

• 1195 kP  = ___________fp.kP__________ kP 

• 15 nr.kP 10 kp.kP= _________kp.kP 

• 45fp.kP 33 kP = _________kP 

•  
epidtpy; nfhs;f: 
 
mstPLvd;gJnjhpe;jmsTfSld; njhpahjmsTfisxg;gpLtjhFk;.  
 

• gd;dhl;LmstpyhdnghJj;jd;ikf;fhdmidj;J ,aw;gpay; msTfSf;Fk; 
gbj;jumyFfs; cs;sd.  

• ePsk;>epiwkw;Wk; fhyk; Mfpaitrpymbg;gil,aw;gpay; msTfs; MFk;.  
• SImyFfs;  

ePsk; - kPl;lh;  
epiw–fpNyhfpuhk;  
fhyk; - tpdhb 
jputj;jpd; gUkd; - ypl;lh; my;yJ nr.kP3 

 
• %d;Wtifahdgpiofisj; jtph;g;gjd; %yk; msTNfhisg; gad;gLj;Jk; NghJk; 

Jy;ypakhdmsTfismsf;fyhk;.  
 

• jpu>jpltkw;Wk; xUq;fhdnghUs;fspd; gUkidmse;jwpaNeubmstPLgad;gLfpwJ.  
 

• xUq;fw;wnghUs;fspd; gUkidmse;jwpaePh; ,lg;ngah;r;rpKiwgad;gLfpwJ. 
 

• kpd;dZj; juhirg; gad;gLj;jpkpfj; Jy;ypakhfviliamsf;fyhk;.  
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• jpl>jputkw;Wk; xOq;fhdnghUs;fspd; gUkid mwpa 
 

Kw;fhyj;jpy; kf;fs; gfy; Neuj;ijf; fzf;fpl>kzy; fbfhuk; kw;Wk; 
#hpaf;fbfhuj;ijg; gad;gLj;jpNeuj;ijmstpl;ldh;.  jiuapy; elg;gl;lxUFr;rpapd; 
epoypidf; nfhz;LNeuj;ijf; fzf;fplKbAk;. xUrpwpaJiscs;sghj;jpuj;ijf; 
nfhz;Lfhyj;ijf; fzf;fpl;ldh;. ePh; epuk;gpaxUnghpafydpy;>JisAs;s 
,g;ghj;jpuj;ijitj;JmJ %o;Fk; Neuj;ijf; fzf;fpl;ldh;.  gpd; ,jidf; fzf;fpLk; 
fUtpahfg; gad;gLj;jpdh;. Nkw;fz;lfbfhuq;fs; Neuj;ijf; 
Njhuhakhfmstplcjtpd. etPdfhyj;jpy; kpd;dZfbfhuq;fs;>epWj;Jf; fbfhuk; 
Nghd;wcgfuzq;fs; Neuj;ijj; Jy;ypakhff; fzf;fplcjTfpd;wd. 

 
 
XNlhkPl;lh; vd;gJjhdpaq;fpthfdq;fs; flf;Fk; njhiyitf; 
fzf;fpLtjw;Fgad;gLj;jg;gLk; xUfUtpahFk;. 
 
nkl;hpf; KiwmyFfs; my;yJjpl;lmyFfs;> 1790y; /gpnuQ;Rf;fhuh;fshy; 
cUthf;fg;gl;lJ. 
 
ePsj;ijmsf;fj; jw;fhyj;jpy; gad;gLk; msTNfhy;>gjpdhwhk; (16) E}w;whz;by; 
tpy;ypak; ngl;nty; vd;wmwptpay; mwpQuhy; fz;Lgpbf;fg;gl;lJ. 
 
/gpuhd;]; ehl;bd; jiyefu; ghhPrpy; cs;svilfs; kw;Wk; 
mstPLfSf;fhdmidj;JyfepWtdj;jpy; gpshl;bdk; - ,hpbak; cNyhff; 
fyitapyhdxUgbj;jukPl;lh; fk;gpxd;Witf;fg;gl;Ls;sJ.  ,e;jkPl;lh; fk;gpapd; efy; 
xd;Wby;ypapy; cs;sNjrpa ,aw;gpay; Ma;tfj;jpy; itf;fg;gl;Ls;sJ. 
 
1 fpNyhfpuhk; vd;gJ /gpuhd;]py; cs;snrt;nu]; vd;w ,lj;jpy; rh;tNjrvilfs; 
kw;Wk; mstPLfSf;fhdmidj;JyfepWtdj;jhy; 1889y; epWtg;gl;l>gpshl;bdk;-
,hpbak; cNyhff; fyitahy; Md xUcNyhfjz;bd; epiwf;Frkk;. 
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UNIT 2 

tpirAk; ,af;fKk; 

 

mwpKfk;: 
  
ehk; Ke;ija tFg;Gfspy; nghUl;fspd; kPJ js;Sjy; my;yJ ,Oj;jy; vd;Dk; nray;fisr; 
nray;gLj;Jk; NghJ mJ nghUl;fis ,aq;fr; nra;Ak; vd;gjidf; fw;W ,Uf;fpNwhk;. ehk; 
fjit %Lk;NghJk;> fhy;g;ge;J tpisahLk; NghJk;> Gj;jfg;gigiaj; J}f;Fk;NghJ vd 
midj;Jr; nray;fspYk; js;Sjy; my;yJ ,Oj;jy; vd VNjDk; xU topapy; tpiriag; 
nghUspd; kPJ nrYj;JfpNwhk;.  
 
Xa;Tk; ,af;fKk;:  
 
xa;T epiy vd;why; vd;d? ,af;fk; vd;why; vd;d?  
glj;jpy; fhl;bAs;sthW Gj;jfk; xd;W cq;fs; Nkirapd; ikaj;jpy; itf;fg;gl;bUg;gjhff; 
fUJNthk;. Gj;jfk; ,af;fj;jpy; cs;sjh? ‘,y;iy> Gj;jfk; xa;T epiyapy; cs;sJ” 
vd;gNj cq;fspd; gjpyhf ,Uf;Fk;. ,g;NghJ cq;fspd; Fwpg;Ngl;il itg;gjw;fhf 
mg;Gj;jfj;ij ePq;fs; Nkirapd; xU Xukhf efh;j;JfpwPh;fs; vd itj;Jf; nfhs;Nthk;. ePq;fs; 
efh;j;jpf; nfhz;bUf;Fk; NghJ Gj;jfk; ,af;fj;jpy; ,Ug;gjhff; $WtPh;fs;jhNd!  
 
vdNt Gj;jfkhdJ Nkirapy; xNu ,lj;jpy; ,Ue;jhy; mJ xa;T epiyapy; ,Ug;gjhfTk; 
ePq;fs; mjidj; js;sp xU ,lj;jpypUe;J kw;Nwhh; ,lj;jpw;F khw;Wk;NghJ ,af;fepiyapy; 
,Ug;gjhfTk; fUjg;gLfpwJ.  
 
Nkhfd; ,af;fj;jpy; cs;shdh? 
  
fPNo cs;s glf;fijiag; ghh;j;J ekJ ez;gd; Nkhfd; ,af;fj;jpy; cs;shdh?  
my;yJ Xa;T epiyapy; cs;shdh? vdf; $Wq;fNsd;.  
 
Fl;B];! NjdP rp Nfs;tpfis cq;fsplk; Nfl;f Ntz;Lkhk;. mtDf;F ePq;fs; ,q;Ff; 
nfhLf;fg;gl;bUf;Fk; glj;ijg; ghh;j;Jg; gjpy; $Wq;fs;. NjdPNa Kjy; Nfs;tpf;Fg; gjpy; 
mspj;J tpl;lhd;.  
 
epfo;T 1: ,aq;Fk; glfpy; cs;s kdpjd; Mw;wpd; fiuiag; nghWj;J ,af;f epiyapy; 
cs;shd;. glfpidg; nghWj;J Xa;T epiyapy; cs;shd;.  
 
tpthjp: ahh; $WtJ rhp? Nkhfd; cz;ikapy; ,af;fj;jpy; cs;shdh?  
 
ghG> Nufh ,Uth; $WtJk; rhp vd ehk; Vw;Wf;nfhs;Nthk;. ghGitg; nghWj;jtiu Nkhfd; 
NgUe;jpDs; cs;shd;. vdNt NgUe;Jld; ,ize;J mtDk; ,af;fj;jpy; cs;shd;. Mdhy; 
mUfpy; mkh;e;J ,Uf;Fk; Nufhitg; nghUj;J mtd; xNu ,lj;jpy; mkh;e;J ,Ug;gjhy; 
mtd; Xa;Tepiyapy; ,Ug;gjhf mts; fUJfpwhs;. Mf> ghGitg; nghWj;jtiu Nkhfd; 
,af;f epiyapYk;> Nufhics;shd;. NtW VNjDk; cjhuzk; A+fpf;f Kbfpwjh?  
epfo;T: 2 : CQ;rypy; Mbf;nfhz;bUf;Fk; uk;ah CQ;riyg; nghWj;J ………. epiyapy; 
cs;shs;. Njhl;lj;jpidg; nghWj;J ……….. epiyapy; cs;shs;.  
 
epfo;T 3 : ep~h kpjptz;bapy; mts; ghl;b tPl;bw;Fr; nrd;W nfhz;bUf;fpwhs;. 
kpjptz;biag; nghWj;J mts; nghWj;J mts; ___________  epiyapy; cs;shs;. 
rhiyiag; nghWj;J mts; _______ epiyapy; cs;shs;.  
 
xU Gj;jfk; efh;j;jg;glhky Nkir kPJ Xa;Tepiyapy; ,Ue;j epfo;it vLj;Jf;nfhs;Nthk;. 
mg;Gj;jfk; cz;ikapy; xa;Tepiyapy;jhd; cs;sjh? G+kpahdJ jdJ mr;irg; gw;wp Rw;wpf; 
nfhz;Ls;sJ vd;gjid ehk; mwpNthk;. mg;gbnadpy; G+kpapy; cs;s NkirAk; mjd;Nky; 
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cs;s Gj;jfKk; ,aq;fpf; nfhz;bUf;fpwJ ,y;iyah? ehKk; G+kpNahL ,ize;J 
,af;fepiyapy; ,Uf;fpNwhk;. vdNt ehk; fhZk;NghJ Gj;jfkhdJ Xa;Tepiyapy; 
cs;sjhfj; njhpfpwJ.  
 
,NjNghy;jhd; NgUe;jpDs; ehk; gazk; nra;Ak; NghJ ekf;Fg; gf;fj;jpy; cs;s nghUs;fs; 
Xa;T epiyapYk; ntspapy; cs;s kuq;fs;> fk;gq;fs; ,af;f epiyapYk; ,Ug;gjhf 
czh;fpNwhk;.  
 
,e;jpahtpd; goq;fhy thdpayhsh; Mhpa gl;lh>“vt;thW ePq;fs; Mw;wpy; xU glfpy; 
nry;Yk;NghJ Mw;wpd; fiuahdJ cq;fSf;Fg; gpd;Gwk; vjph;j;jpirapy; nry;tJ 
Nghyj; Njhd;WfpwNjh> mJ NghyNt thdpy; cs;s el;rj;jpuq;fis ehk; 
fhZk;NghJ mJ fpof;fpypUe;J Nkw;fhfr; nry;tjhfj; Njhd;Wtjhy;> epr;rak; ekJ 
G+kpahdJ Nkw;fpypUe;J fpof;fhfj;jhNd Rw;w Ntz;Lk;” vd;W mDkhdpj;jhh;. 
gpwhplk; tpthjpj;Jk; E}y;fis thrpj;Jk; NkYk; fw;Wf;nfhs;f.  
 
xU nghUshdJ xU epiyapy; ,Ue;J ghh;g;gtUf;F xa;Tepiyapy; ,Ug;gJ NghyTk; 
kw;nwhU epiyapy; ,Ue;J ghh;g;gtUf;F ,af;fj;jpy; ,Ug;gJ NghyTk; Njhd;Wk;. vdNt 
Xa;Tepiy my;yJ ,af;fepiy vd;gJ mjidf; fhz;gtuJ epiyiag; nghWj;J 
khwf;$bajhifahy; mjidr; rhh;Gilait vd;fpNwhk;.  
 
NkYk; ,J Fwpj;J Mrphpah;fsplkpUe;Njh my;yJ cq;fs; mUfpy; cs;s E}yfj;jpw;Fr; 
nrd;W Gj;jfq;fs; thapyhfNth mwpe;J nfhs;Sq;fs;.  
 
nghUl;fs; vt;thW ,aq;Ffpd;wd? 
  
ehk; ge;jpid cijj;Jj; js;Sk; NghJ ge;jhdJ ,aq;FfpwJ. Gj;jfj;jpid ,Of;Fk;NghJ 
Gj;jfkhdJ ,aq;FfpwJ. fhisahdJ tz;bapid ,Of;Fk;NghJ tz;bahdJ ,aq;FfpwJ. 
xU nghUspd; kPJ nray;gLj;jg;gLk; js;Sjy; my;yJ ,Oj;jy; epfo;Tfspd; fhuzkhf 
,af;fkhdJ Vw;gLfpwJ.  
 
md;whl tho;tpy; ehk; fpzw;wpypUe;J ePhpid thapiaf; nfhz;L ,iwf;fpNwhk;. tpyq;Ffs; 
tz;bia ,Oj;Jf; nfhz;L nry;fpd;wd. ,q;F ,Oj;jy; my;yJ js;Sjy; vd;w epfo;thdJ 
kdpjh;fs; my;yJ tpyq;Ffs; Nghd;w capUs;s nghUl;fspdhy; Vw;gLtjhy; ,it 
capUs;s Gwf;fhuzpfs; vd miof;fg;gLfpd;wd.  
 

nghUl;fspd; kPJ capUs;s my;yJ capuw;w fhuzpfshy; 
nray;gLj;jg;gLk; js;Sjy; my;yJ ,Oj;jNy tpir vd 
miof;fg;gLfpwJ.  

 
Gy;ntspapy; tsh;e;Js;s caukhd Gw;fs; fhw;wpy; MLtijAk; Mw;WePhpy; kuj;Jz;lhdJ 
mbj;Jr; nry;yg;gLtijAk; ePq;fs; ghh;j;jpUg;gPh;fs;. ,q;F js;Sjy; my;yJ ,Oj;jy; vd;w 
epfo;thdJ capuw;w nghUl;fspdhy; Vw;gLtjhy; ,it capuw;w Gwf;fhuzpfs; vd 
miof;fg;gLfpd;wd.  
 
njhL tpir> njhlhtpir:  
 
Nkw;$wpa epfo;Tfspy; tpirahdJ nghUspidj; njhLtjd; %yk; nraw;gLj;jg;gLfpwJ. 
,j;jifa tpirahdJ njhLtpir vd miof;fg;gLfpwJ.  
 
ePq;fs; njd;id kuq;fspd; mUfpy; ele;J nry;Yk;NghJ rpy Neuq;fspy; Kjph;e;j 
Njq;fhahdJ fPNo tpOtijg; ghh;j;jpUg;gPh;fs;. mJ Vd; fPNo tpOfpwJ> vd 
Nahrpj;jpUf;fpwPh;fsh? Gtp mjd; kPJ nray;gLj;Jk; tpirahdJ GtpaPh;g;G tpirahFk;. 
GtpaPh;g;G tpirahdJ Njq;fhiaf; fPo; Nehf;fp ,Og;gjd; fhuzkhfNt mJ fPNoNehf;fp 
tpOfpwJ.  
 
,NjNghy; fhe;jj;jpd; mUfpy; ,Uk;G Jz;bidf; nfhz;LtUk; NghJ  
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fhe;jkhdJ ,Uk;Gj; Jz;bid <h;f;fpwJ. ,jw;Ff; fhuzk; fhe;j tpirahFk;. fhe;jkhdJ 
,Uk;Gj;Jz;bd; mUNf tUk;NghNj mjidf; fth;e;J ,Og;gijg; ghh;j;jpUf;fpwPfsh?  
 
Nkw;fz;l ,Uepfo;TfspYk; tpirahdJ nghUspidj; njhlhky; nraw;gLj;jg;gLfpwJ. 
,j;jifa tpirfs; njhlh tpirfs; vd miof;fg;gLfpwJ.  
 
Nkw;fz;l ,Uepfo;TfspYk; tpirahdJ nghUspidj; njhlhky; nraw;gLj;jg;gLfpwJ. 
,j;jifa tpirfs; njhlh tpirfs; vd miof;fg;gLfpwJ.  
 
tpir Vw;gLj;Jk; khw;wq;fs;:  
 
ehk; xU nghUspd; kPJ tpiria nraw;gLj;Jk; NghJ vd;ndd;d khw;wq;fs; Vw;glyhk;?  
 
Nkirapd; kPJs;s xU Gj;jfj;ij js;Stjhff; nfhs;Nthk;. Gj;jfk; efh;fpwJ. tpirahdJ 
xU nghUspd; kPJ nraw;gLj;jg;gLk; NghJ nghUis Xa;T epiyapypUe;J ,af;f epiyf;Ff; 
nfhz;L tUfpwJ.  
kl;iltPr;rhsh; mtiu Nehf;fp tUk; ge;jpid kl;ilahy; mbf;Fk; NghJ epfOk; epfo;Tfis 
cw;WNehf;fpapUf;fpwPh;fsh? ge;jpid mbf;Fk; NghJ ge;jpd; NtfkhdJ mjpfhpf;fpwJ. 
mNjNghy; ge;J gazk; nra;Ak; jpirAk; khw;wkilfpwJ. xU nghUspd; kPJ tpirahdJ 
nray;gLj;jg;gLk; NghJ nghUspd; NtfKk; mjd; jpirAk; khw;wkilfpwJ.  
 
xU ge;jpid mOj;Jk;NghJk;> rg;ghj;jp khtpidg; gpirAk; NghJk;> xU ug;gh; Ngz;bid 
,Of;Fk; NghJk; mjd; kPJ tpirahdJ nray;gLj;jg;gLfpwJ. ,e;epfo;Tfspy; tpirahdJ 
nghUspd; tbtj;jpid khw;WfpwJ. vdNt xU nghUspd; kPJ nraw;gLj;jg;gLk; tpirahdJ 
nghUspd; mstpid khw;wf; $bajhf ,Uf;fpwJ.  
 
mUfpy; cs;s glj;jpidg; ghUq;fs;. glj;jpy; fhl;bathW khl;Ltz;b ,aq;ff;$ba 
jpirf;F vjph;j;jpirapy; tpiriar; nray;gLj;Jfpwhh;. vdNt tpirahdJ nghUs; efUk; 
jpirf;F vjph;j;jpirapy; nray;gLj;jg;gLk;NghJ mJ nghUspd; Ntfj;jpid Fiwf;fpwJ 
my;yJ nghUspd; ,af;fj;jpid epWj;JfpwJ. Ntfkhf efUk; kpjptz;bapy; ehk; 
Ntfj;jiliar; nray;gLj;Jk;NghJ vd;d epfo;fpwJ?  
 
xU nghUspd; ,af;f epiyiaNah my;yJ Xa;T epiyiaNah khw;w ty;yJk;> nghUspd; 
Ntfj;jpid mjpfhpf;fNth my;yJ Fiwf;fNth nra;a ty;yJk; ,af;fj;jpid epWj;jTk; 
jpiria khw;wTk; kw;Wk; nghUspd; tbtj;ij mjpfhpf;fNth Fiwf;fNth nra;a ,aYk; 
fhuzp tpir vd miof;fg;gLfpwJ.  
 
nghUspd; kPJ nray;gLj;jg;gLk; tpirahdJ> 
 

• nghUis xa;T epiyapypUe;J ,af;f epiyf;Nfh my;yJ ,af;f epiyapypUe;J Xa;T 
epiyf;Nfh khw;Wk;.  
 

• ,aq;Fk; nghUspd; Ntfj;jpidNah my;yJ jpiriaNah my;yJ ,uz;ilANkh 
khw;Wk;.  
 

• nghUspd; tbtj;jpy; khw;wj;ij Vw;gLj;Jk;.  
cq;fshy; njhLk; tpirfSf;Fk; njhlh tpirfSf;Fk; cjhuzk; mspf;f ,aYkh?  
 
ehd;fhtJ nraypy; ngd;rpy; miyT ,af;fj;ij Nkw;nfhs;fpwJ. vdNt ,af;fkhdJ Row;rp 
,af;fk;> tl;lg;ghij ,af;fk;> Neh;Nfhl;L ,af;fk; kw;Wk; miyT ,af;fk; vd ehd;F 
tifahfg; gphpf;fg;gLfpwJ. fhfpjj;jpdhy; nra;ag;gl;l tpkhdj;jpidNah my;yJ 
VTfiziaNah xU Fwpg;gpl;l Nfhzj;jpy; tPRq;fs;. mjd; ghijahdJ xU 
tisTg;ghijahf ,Uf;Fk;. fhfpjk; Kd;Ndhf;fp efUk; mNj Ntisapy; mjd; jpirAk; 
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njhlh;e;J khw;wj;jpw;F cl;gLj;jg;gLfpwJ. ,e;jg; ghij tisTg; ghij vd 
miof;fg;gLfpwJ.  
 
fhy xOq;F ,af;fk; kw;Wk; fhy xOq;fw;w ,af;fk;:  
 
Xh; miwapy; ,q;Fk; mq;Fkhf efUk; ‘<’ apidg; ghUq;fs;. mjDila ghij xU rPuw;w 
ghijahf ,Uf;fpwJ my;yth?  
 
Neh;f;Nfhl;L ,af;fk; - nghUshdJ Neh;f;Nfhl;Lg; ghijapy; ,aq;Fk;. (c.k;) 
Neh;f;Nfhl;Lg;ghijapy; ele;J nrd;W nfhz;bUf;Fk; kdpjd;. jhdhff; fPNo tpOk; 
nghUs;.  
 
tisTg;ghij ,af;fk; - nghUshdJ Kd;Ndhf;fpr; nrd;W nfhz;bUf;Fk; jdJ 
ghijapy; jdJ jpiriaj; njhlh;e;J khw;wpf; nfhz;Nl ,Uf;Fk;. (ck;) ge;jpid 
tPRjy;.  
 
tl;lg;ghij ,af;fk; - xU nghUs; tl;lg;ghijapy; ,aq;Fk; (ck;) fapw;wpd; xU 
Kidapy; fy;ypidf; fl;br; Rw;Wjy;.  
 
jw;Row;rp ,af;fk; - xU nghUs; mjd; mr;rpid ikakhff; nfhz;L ,aq;Fjy; 
(ck;) gk;guj;jpd; ,af;fk;.  
 
miyT ,af;fk; - xU nghUs; xU Gs;spia ikakhff; nfhz;L xU Fwpg;gpl;l 
fhy ,ilntspapy; Kd;Dk; gpd;DkhfNth my;yJ ,lk; tykhfNth khwp khwp 
efh;jy; - (ck;) jdpCry;.  
 
xOq;fw;w ,af;fk; - xU <apd; ,af;fk; my;yJ kf;fs; neUf;fk; kpFe;j njUtpy; 
ele;J nry;Yk; kdpjh;fspd; ,af;fk;.  
 
mjpNtfj;jpy; ,aq;Fk; miyT ,af;fk;:  
cq;fs; ez;giu xU ug;gh; Ngz;bd; ,U KidfisAk; ed;whf ,Oj;Jr; 
gpbj;Jf;nfhs;SkhW nrhy;yTk;. ,g;NghJ ePq;fs; ug;gh; Ngz;bd; ikag;gFjpia 
,Oj;JtpLq;fs;.  
,g;NghJ miythdJ mjpf Ntfj;jpy; eilngWtijf; fhz;fpwPh;fsh?  
miythdJ mjpNtfkhf eilngWk; NghJ ehk; mt;tpaf;fj;jpid mjph;TWjy; 
vd miof;fpNwhk;.  

 

 
Ntfkhfth?nkJthfNth?  
fbfhuj;jpy; kzpiaf; fhl;Lk; Ks;spid vLj;Jf;nfhs;Sq;fs;> mJ xU ehspy; ,uz;LKiw 
fbfhuj;jpidr; Rw;wptUk;. Fjpf;Fk; ge;ijf; ftdp. xU Fwpg;gpl;l fhy ,ilntspf;Fk; 
kPz;Lk; kPz;Lk; Fjpj;J vOfpwJ. xU ePh;g;ug;igj; ftdp. Fwpg;gpl; fhy ,ilntspf;Fk; 
kPz;Lk; kPz;Lk; miyfs; fiuapy; NkhJfpd;wd.  
 
,t;thW xU Fwpg;gpl;l fhy ,ilntspapy; kPz;Lk; kPz;Lk; eilngWk; ,af;fq;fis ehk; 
fhy xOq;F ,af;fk; vd;fpNwhk;. 
 
fhw;wpy; mire;jhLk; nfhbapid vLj;Jf; nfhs;Nthk;. mt;tpaf;fk; xU Fwpg;gpl;l fhy 
,ilntspapy; rPuhf eilngwhJ. ,t;tif ,af;fk; fhy xOq;fw;w ,af;fk; vdg;gLk;.  
 

miyT ,af;fk; midj;JNk fhy xOq;F ,af;fkhf mikAk;. 
Mdhy; midj;Jf; fhy xOq;F ,af;fq;fSk; miyT ,af;fkhff; 
fhzg;glhJ.  

 
cjhuzkhf> Gtpiar; Rw;wpa epytpd; ,af;fk; fhy xOq;F ,af;fkhFk;. Mdhy; mJ 
miyT ,af;fk; my;y. Mdhy; CQ;rypy; Mbf; nfhz;bUf;Fk; xU Foe;ijapd; ,af;fk; 
fhy xOq;F kw;Wk; miyT ,af;fkhFk;.  
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caukhd xU kuj;jpidg; ghUq;fs;! fhw;W nkJthf tPRk;NghJ kuj;jpd; fpisfs; 
nkJthff; fhw;wpy; MLfpd;wd. fhw;W Ntfkhf tPRk;NghJ kuf;fpisfs; MLk; Ntfk; 
mjpfhpf;fpwJ. mNj fhw;W #whtspahf khWk; NghJ kuf;fpis MLk; Ntfk; mjpfhpj;J mJ 
xbe;J fPNo tpOfpwJ. ,af;fk; nkJthfNth my;yJ NtfkhfNth mikayhk; ek;khy; xU 
,af;fj;jpid NtfkhdJ my;yJ nkJthdJ vd;W vjDld; xg;G Nehf;fhky; $wKbAkh?  
 
ehk; ele;Jnry;gth;fSld; xg;gpLk;NghJ kpjptz;bapy; nry;gth; Ntfkhfr; nry;fpwhh; vdf; 
$WNthk;.  
 
kpjptz;bapy; nry;gtiug; NgUe;NjhL xg;gpl;lhy; NgUe;J Ntfkhf ,aq;FfpwJ> kpjptz;b 
nkJthf ,aq;FfpwJ vd;W $WNthk;.  
 
mNj Neuk;> NgUe;jpd; Ntfj;jpid Mfhatpkhdj;jpd; Ntfj;NjhL xg;gpl;lhy; Mfhatpkhdk; 
kpf Ntfkhfr; nry;tjhf ,Uf;fpwJ.  
 
mg;gbnadpy; xU nghUs; vt;tsT Ntfkhfr; nry;fpwJ vd;W vt;thW ehk; $WtJ?  
 
Nkw;fz;l Nfs;tpf;F vg;gb tpilaspg;gJ? Kjypy; xU kzpNeuj;jpy; mth;fs; vt;tsT 
J}uj;ijf; flg;ghh;fs; vd;W fzf;fpLNthkh?  
 
kfpOe;J xU kzp Neuj;jpy; fle;j J}uk; = 80 fp.kP (160/2)  
Ntfkhfr; nry;tJ> nkJthfr; nry;tJ.  
NgUe;J xU kzpNeuj;jpy; fle;j J}uk; =……………… fp.kP  
buf; xU kzpNeuj;jpy; fle;j J}uk; =……. fp.kP vd;d fz;Lgpbj;J tpl;Bh;fsh?  
Ntfkhfr; nrd;w thfdk; ________ nkJthfr; nrd;w thfdk; _______ xU kzpNeuj;jpy; 
ahh; vt;tsT J}uk; gazk; nra;jhh;fs; vdf; fzf;fpl;l gpd; ahh; Ntfkhfr; nrd;wJ? ahh; 
nkJthfr; nrd;wJ? vd;W $WtJ vspjhf ,Uf;fpwJ my;yth!  
  
xuyF fhyj;jpy; xU nghUs; vt;tsT J}uk; fle;jJ vd;W $WtNj 
ruhrhp NtfkhFk;.  
mjhtJ xU nghUshdJ d njhiytpid t fhy ,ilntspapy; 
fle;jhy; mjd;  
ruhrhp Ntfk; (s) = (fle;j njhiyT (d))/ (vLj;Jf;nfhz;l fhyk; (t)) 
= d/t 
 
,izahf nrhy;tnjdpy; nghUs; fle;j njhiytpid mjw;F vLj;Jf;nfhz;l fhyj;jhy; 
tFf;f ekf;Ff; fpilg;gJ ruhrhp NtfkhFk;.  
 
xU fhh; xU kzp Neuj;jpy; 300 fp.kP njhiyitf; flf;Fk; NghJ mjDila Ntfj;ij 300 
fp.kP / kzp vd;W nrhy;fpNwhk;. (mjhtJ kzpf;F 300 fp.kP njhiyT)  
 
vLj;Jf;fhl;lhf> 
xU nghUshdJ 10 kPl;lh; njhiytpid 2 nehbapy; fle;jhy; mjd;  
ruhrhp Ntfk; (s) = (fle;j njhiyT) (d))/ (vLj;Jf;nfhz;l fhyk; (t)) 
  = (10 kPl;lh;) / (2 tpdhb)  
  = 5 kPl;lh; / tpdhb  
xU NgUe;J 180 fpNyhkPl;lh; njhiytpid 3 kzpNeuj;jpy; fle;jhy; mjd; Ntfk; vt;tsT?  
ruhrhp Ntfk; (s) = (fle;j njhiyT (d))/ (vLj;Jf;nfhz;l fhyk; (t)) 
  = (180 fpNyhkPl;lh;) / (3 kzp Neuk;)  
  = 60 fpNyh kPl;lh; / kzp  
  
ekJ gjpYf;Fg; gpd;dh; kPl;lh; / tpdhb vd;Nwh fpNyhkPl;lh; / kzp vd;Nwh tUfpwNj mJ 
vd;d?  
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ruhrhp Ntfj;jpw;fhd #j;jpuj;ijf; ftdpAq;fs; fle;j njhiyit kPl;lhpYk;> mjw;fhd 
fhyj;ij tpdhbapYk; fzf;fpl;lhy; mjd; myF kPl;lh; / tpdhb.  
 
xU Ntis fle;j njhiyit fpNyhkPl;lhpYk;> mjw;fhd fhyj;ij kzpapYk; fzf;fpl;lhy; 
ruhrhp Ntfj;jpd; myF fpNyhkPl;lh; / kzp.  
rpy Neuq;fspy; nrd;bkPl;lh; / tpdhb Nghd;w myFfisAk; gad;gLj;JfpNwhk;.  
 
nghJthf ehk; mwptpaypy; SI myFfisg; gad;gLj;JfpNwhk;. njhiytpd; SI myF kPl;lh; 
(m), fhyj;jpd; myF tpdhb (s). vdNt kPl;lh; / tpdhb vd;gJ ruhrhp Ntfj;jpw;fhd SI 
myfhFk;. mjhtJm/s 
 
fzf;fpLq;fNsd;:  
 

1. xU G+id 150 kPl;lh; njhiytpid 10 tpdhbapy; fle;jhy; mjd; ruhrhp Ntfk; 
vt;tsT? 
 

2. gphpah jdJ kpjptz;bapy;  kzp Neuj;jpy; 40 fp.kP J}uk; gazk; nra;jhy; mtUila 
ruhrhp Ntfk; vd;d?  

 
ekJ Ntfk;?  
rpwpajhf xU tpisahl;L tpisahlyhkh? cq;fs; ez;gh;fis mioj;Jf; nfhz;L 
tpisahl;L ikjhdj;jpw;F nry;Yq;fs;. Xl;lg;ge;jak; elj;Jtjw;fhf 100 kPl;lh; J}uj;jpidf; 
Fwpj;Jf; nfhs;Sq;fs;. el;GuPjpapyhd Xl;lg;ge;ijaj;jpid elj;jp xt;nthUtUk; 100 kPl;lh; 
J}uj;jpid vt;tsT Neuj;jpy; flf;fpd;wdh; vd epWj;Jf; fbfhuk; %yk; Fwpj;Jf; 
nfhs;Sq;fs;. ,g;NghJ mth;fspd; Ntfj;jpidf; fz;lwpAq;fs;. mjid gpd;tUk; 
ml;ltizapy; FwpAq;fs;.  
 

xU nghUs; gazk; nra;j NtfKk; mg;nghUs; mg;gazj;jpw;fhf 
vLj;Jf; nfhz;l fhyKk; ekf;Fj; njhpAkhdhy; ek;khy; mg;nghUs; 
fle;j njhiytpidf; fzf;fpl ,aYk;.  

 
ruhrhp Ntfk; (s) = (fle;j njhiyT (d) / (vLj;Jf;nfhz;l fhyk; (t)) 
vdNt> 
  fle;j njhiyT (d) = ruhrhp Ntfk; (s)×fhyk; (t) 
  d = s ×t  
xU fg;gyhdJ kzpf;F 50 fp.kP Ntfj;jpy; 5 kzp Neuk; gazk; nra;jJ vdpy; mf;fg;gy; 
fle;j nkhj;jj; njhiyT ahJ? 
 
  s = 50 fp.kP / kzp;t =5 vdNt fle;j njhiyT  
  d = s ×  t ; 50 fpkP / kzp  ×  5 kzp = 250 fpkP  
mNjNghy; xU nghUspd; NtfKk; mJ fle;j njhiyTk; ehk; mwpNthkhdhy; mJ gazk; 
nra;j Neuj;jpid ek;khy; fzf;fpl ,aYk;.  
 
fhyk; (t) = (fle;j njhiyT (d)/ (ruhrhp Ntfk; (s):  
   t = d / s  
  fle;j njhiyT ________ fp.kP MFk;. 
 
rPuhd ,af;fk; kw;Wk; rPuw;w ,af;fk;:  
 
xU njhlh;tz;bahdJ jpUr;rpapypUe;J Gwg;gl;L kJiuia milfpwJ vd 
itj;Jf;nfhs;Nthk;. mJ rPuhf xNu Ntfj;jpy;jhd; nrd;wpUf;Fkh? ,y;iyay;yth? 
jpUr;rpapy; xa;T epiyapypUe;J Jtq;fp nkJthf Ntfj;ij mjpfhpj;J> gpd;dh; Fwpg;gpl;l 
Ntfj;jpy; gazk; nra;J> ghyq;fs; Nghd;wtw;iw flf;Fk; NghJ Ntfj;ijf; Fiwj;J> 
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epiyapypUe;J Jtq;fp nkJthf Ntfj;ij mjpfhpj;J> gpd;dh; Fwpg;gpl;l Ntfj;jpy; gazk; 
nra;J> ghyq;fs; Nghd;wtw;iw flf;Fk; NgJ Ntfj;ijf; Fiwj;J> 
 

jpiuapy; thOk; tpyq;Ffspy; rpWj;ijahdJ ruhrhpahf 112 fp.kP / kzp 
vd;w Ntfj;jpy; XLk; kpf Ntfkhd tpyq;fhFk;.  

 
,ilg;gl;l njhlh;tz;b epiyaq;fspy; epd;W gazpfis Vw;wpf; nfhz;L kJiuia 
mile;jpUf;Fk; my;yth?  
 
,t;thW khWgl;l Ntfq;fspy; nry;tjhy; ,jd; ,af;fj;jpid ehk; rPuw;w ,af;fk; vd;W 
$WfpNwhk;. ,Ug;gpDk; $L VNjDk; xU Fwpg;gpl;l fhy ,ilntspapy; mJ xU rPuhd 
Ntfj;jpy; nrd;wpUf;Fk; jhNd! me;j fhy ,ilntspapy; njhlh;tz;bapd; ,af;fk; rPuhd 
,af;fkhFk;.  
 
 
 
 
 
 
$l;L ,af;fk;:  
eilKiwapy; ehk; fhZk; ngUk;ghyhd ,af;fq;fs; rPuw;w ,af;fq;fshFk;.  
 
RUf;fkhf> ehk; ,af;fj;jpiid  

1. gazk; nra;Ak; ghij 
2. fhy xOq;F Kiw nfhz;ljh my;yJ ,y;iyah?  
3. rPuhd ,af;fkh> rPuw;w ,af;fkh? vd;w mbg;gilapy; gphpf;f ,aYk;.  

 
xU kpjptz;bia vLj;Jf;nfhs;Sq;fs;. tz;bapd; rf;fukhdJ vt;tifahd ,af;fj;jpid 
Nkw;nfhs;fpwJ? kpjptz;b KOikAk; vLj;Jf; nfhz;lhy; mJ vt;tifahd ,af;fj;jpid 
Nkw;nfhs;fpwJ?  
 
kpjptz;bapd; rf;fukhdJ jd; mr;rpidg;gw;wpr; Roy;tjhy; jw;Row;rp ,af;fj;jpidAk;> 
kpjptz;bahdJ Neh;f;Nfhl;L ghijapy; Kd;Ndwpr; nry;tjhy; Neh;f;Nfhl;L ,af;fj;jpidAk; 
Nkw;nfhs;fpwJ.  
 
,d;iwa mwptpay; - Nuhghl;:  
 
Nuhghl;Lfs; vd;gJ jhdpaq;fp ,ae;jpukhFk;. rpy Nuhghl;Lfs; ,ae;jpu NtiyfisAk;> 
gzpfisAk; kdpjid tplr; rpwg;ghfTk; Jy;ypakhfTk; nra;a ty;yit. Nuhghl;Lfs; 
Mgj;jhd nghUl;fisf; ifahsTk;> kpfj;njhiytpy; cs;s Nfhs;fspd; ,ay;Gfisf; 
fz;lwpaTk; gad;gLfpd;wd. Nuhghl;lh vd;w nrf;Nfh];Nyhtpah thh;j;ijapypUe;J Nuhghl; 
vd;w thh;j;ijahdJ cUthf;fg;gl;lJ. ,jd; nghUs; cj;jpuTf;F gbe;j Copah; vd;gjhFk;. 
Nuhghl;bf;]; vd;gJ Nuhghl;Lfisg; gw;wp mwpAk; mwptpay; gphpT MFk;.  
 
Nuhghl;Lfshy; vd;d nra;a ,aYk;? 
 
Nuhghl;Lfshy; jq;fs; Rw;Wg;Gwj;ij czuTk; #oYf;F Vw;g vjph;tpid GhpaTk; ,aYk;. 
mtw;why; kpf El;gkhd gzpfisAk; nra;a ,aYk;> kpf mjpf tpiriag; gad;gLj;jp Mw;w 
Ntz;ba gzpfisAk; nra;a ,aYk;. ck; xU kUj;Jthpd; topfhl;Ljypd;gb mtw;why; fz; 
mWitr; rpfpr;iria Nkw;nfhs;s ,aYk; mNjNghy; mjdhy; xU kfpOe;jpid 
tbtikf;fTk; ,aYk;. nraw;if Ez;zwptpidg; gad;gLj;jp Nuhghl;Lfs; jhq;fs; mLj;J 
vd;d nra;a Ntz;Lk; vd;w KbtpidAk; mitfNs vLf;f ,aYk;. 
 
Nuhghl;Lfspd; czh;jpwd;:  
 
kpd;dZ czh;tpfs; Nuhghl;Lfspd; fz;fshfTk; fhJfshfTk; cs;sd. ,ul;ilf; 
NfkuhthdJ mjw;F ,e;j cyfk; gw;wpa Kg;ghpkhzg; gpk;gj;jpid mspf;fpwJ. 

Fwpg;gpl;l fhy ,ilntspapy; rPuhd Ntfj;jpy; ,aq;Fk; 
nghUspd; ,af;fj;jpid ehk; rPuhd ,af;fk; vd;Wk;> 
khWgl;l Ntfq;fspy; ,aq;Fk; nghUspd; ,af;fj;jpid 
ehk; rPuw;w ,af;fk; vd;Wk; $WfpNwhk;.  
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ikf;Nuh/Nghd;fs; xypia czu cjTfpd;wd. mOj;j czh;tpfs; mtw;Wf;Fj; 
njhLjYf;fhd El;gj;jpid mspj;J Kl;iliaj; J}f;Fk;NghJk; vt;tsT mOj;jk; nfhLf;f 
Ntz;Lk; vd czh;j;Jfpd;wd. mjDld; ,izf;fg;gl;l fzpg;nghwp NubNah miyfs; 
ghpkhw;wk; %yk; nra;jpfis mDg;gTk; ngwTk; cjTfpd;wJ.  
 
vd czh;j;Jfpd;wd. mjDld; ,izf;fg;gl;l fzpg;nghwp NubNah miyfs; ghpkhw;wk; 
%yk; nra;jpfis mDg;gTk; ngwTk; cjTfpd;wJ. 
 
Nuhghl;Lfshy; rpe;jpf;f ,aYkh?  
 
Nuhghl;Lfshy; rpe;jpf;f ,aYk;. mitfs; kpFe;j rpf;fyhd tpisahl;Lfis 
tpisahLfpd;wd. nr]; tpisahl;by; kdpjid tpl ,it rpwg;ghf tpisahLfpd;wd. Mdhy; 
xU Nuhghl;lhy; jhd; rpe;jpj;Jf; nfhz;bUf;fpNwhk; vd;gjid czuKbAkh? kdpjh;fs; mf 
czh;Tepiy cs;sth;fs;. ehk; rpe;jpf;fpNwhk; vd;gjid ek;khy; czuKbAk;. Mdhy; me;j 
mf czh;T epiy vg;gb ,aq;FfpwJ vd;gijg; Ghpe;J nfhs;sKbahJ. NuhNghf;fs; 
vg;NghJk; mf czh;T epiyapy; ,Uf;Fkh? vd;gij ek;khy; $wKbahJ.  
 
nraw;if Ez;zwpT:  
 
nraw;if Ez;zwpT vd;gJ kdpj %is Nghd;W rpe;jpf;fj;jf;f tifapy; fzpdp 
nray;ghLfis cUthf;FtjhFk;. ,d;iwa epiyapy; ehk; mjid milatpy;iynadpDk; 
rpy fzpdpfs; $l;lj;jpw;F ,ilapy; Kfq;fis milahsk; fz;L nfhs;Sk; tifapy; 
mike;Js;sd.  
 
ehNdhNuhghl;Lfs;: 
 
ehNdh Nuhghl;Lfs; my;yJ ehNdhNghl;]; vd;git kpfr; rpwpa msTilait. mit kpf 
Ez;zpa ,lq;fspy; jq;fs; gzpfisr; nra;tjw;F cUthf;fg;gl;lit MFk;. 
tUq;fhyq;fspy; ek;khy; ,uj;j Xl;lj;jpy; ehNdhNghl;Lfisr; nrYj;Jtjd; %yk; 
eilKiwapy; rhj;jpakpy;yhj Ez;zpa fbdkhd mWit rpfpr;irfis Nkw;nfhs;s ,aYk;.  
 
xU ehNdhNuhNghl;il ,uj;j Xl;lj;jpy; nrYj;jp mjd; %yk; ey;y nry;fis mopf;fhky; 
Gw;WNehahy; ghjpf;fg;gl;l nry;iy kl;Lk; mopj;jhy; vt;tsT rpwg;ghf ,Uf;Fk; vd;W 
cq;fshy; fw;gid nra;J ghh;f;fKbfpwjh?  
 
RUf;fk;:  
 

• ,af;fk; kw;Wk; Xa;T Mfpait xd;Wf;nfhd;W rhh;Gs;sit. 
 

• Xa;t epiyapy; cs;s midj;Jg; nghUl;fSk; NtnwhU epiyapy; ,Ue;J ghh;f;Fk; 
NghJ ,af;fepiyapYk; mNjNghy; ,af;f epiyapy; cs;s nghUl;fs; NtnwhU 
epiyapy; ,Ue;J ghh;f;Fk; NghJ Xa;T epiyapYk; cs;sd.  
 

• js;Sjy; my;yJ ,Oj;jy; vd;gjd; %yk; xU nghUspd; kPJ tpirahdJ 
nray;gLj;jg;gLfpwJ. ,t;tpirahdJ capUs;s kw;Wk; capuw;w Gwf;fhuzpfshy; 
nray;gLj;jg;glyhk;.  

 
• nghUspd; kPJ nray;gLj;jg;gLk; tpirahdJ> nghUis mikjp epiyapypUe;J ,af;f 

epiyf;Nfh my;yJ ,af;f epiyapype;J mikjp epiyf;Nfh khw;wyhk;. ,aq;Fk; 
nghUspd; Ntfj;jpidNah my;yJ jpiriaNah my;yJ ,uz;ilANkh khw;wyhk;. 
nghUspd; tbtj;jpy; khw;wj;ij Vw;gLj;jyhk;.  

 
• rpy tpirfs; njhL tpirahfTk; rpy tpirfs; njhlh tpirahfTk; 

nray;glf;$bait  
 

• ruhrhp Ntfk; = fle;j njhiyT / vLj;Jf;nfhz;l fhyk; (s = d/t) 
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• Ntfj;jpd; myF = kP / tpehb  

 
• ,af;fj;jpid mjd; ghijiag; nghWj;Jk; fhy xOq;FKiwiag; nghWj;Jk; rPh; 

jd;ikiag; nghWj;Jk; rPuhd ,af;fk; kw;Wk; rPuw;w ,af;fk; vd tifg;gLj;jyhk;.  
 

rpe;jpf;f:  
 
vspa fhw;whbapy; Neh;Nfhl;L ,af;fk; Row;rp ,af;fkhf khw;wg;gLfpwJ. mJ Nghy Row;rp 
,af;fj;jpid Neh;Nfhl;L ,af;fkhf khw;wf; $ba VNjDk; tpisahl;l nghk;ikia 
cq;fshy; nra;a KbAkh?  
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6th mwptpay; -njhFjp 2 

myF– 1 -ntg;gk; 

  

mwpKfk;:     

❖ ntg;gk; ehk; midtUk; mwpe;jNj. #hpa xsp ek; clypy; gLk;nghOJ ehk; 
ntg;gj;ij czh;fpNwhk;. ntg;gk; ekf;Fg; gy topfspy; gad;gLfpwJ. ntg;gj;ij 
czT rikf;fg; gad;gLj;JfpNwhk;.  
 

❖ gor;rhW jahhpf;ifapy; ntg;gj;ijf; Fiwf;f gdpfl;bfisr; Nrh;f;fpNwhk;. ekf;F 
ve;nje;j %yq;fspy; ,Ue;J ntg;gk; fpilf;fpwJ vd;W ehk; ,g;nghOJ fhz;Nghk;.  

 
ntg;g %yq;fs;:  
 
#hpad; 
 

❖ #hpad; xspiaj; jUfpwJ vd ekf;Fj; njhpAk;. mJ ntg;gj;ijAk; jUfpwjh? #hpa 
xspapy; rpwpJ Neuk; epd;W tpl;L cdJ jiyiaj; njhl;Lg;ghh;.  

 
❖ #lhd cs;sjy;yth? Mk;> #hpad; xspNahL ntg;gj;ijAk; jUfpwJ. ,jdhy;jhd;> 

Nfhil ntapypy; ntw;Wf; fhy;fSld; rhiyapy; elg;gJ fbdkhf cs;sJ. 
 
vhpjy;:  
 

❖ kuf;fl;il> kz;nzz;nza;> epyf;fhp> fhp> ngl;Nuhy;> vhpthA Nghd;wtw;iw vhpg;gjdhy; 
ntg;g Mw;wiyg; ngwyhk;.  
 

❖ cdJ tPl;by; czT rikf;fj; Njiahd ntg;g Mw;wy; vjid vhpj;Jg; 
ngwg;gLfpwJ?  

 
cuha;jy;: 
  

❖ cdJ ,U cs;sq;iffisAk; xd;Wld; xd;W Nrh;j;J curTk;. jw;NghJ cdJ 
cs;sq;iffisf; fd;dj;jpy; itj;Jg; ghh;. vt;thW czh;fpwha;?  

 
❖ ,Ugug;Gfs; xd;Nwhnlhd;W cuhAk;nghOJ ntg;gk; ntspg;gLfpwJ. Mjpfhy kdpjd; 

xUfw;fis xd;Nwhnlhd;W curr; nra;J neUg;ig cUthf;fpdhd;.  
 
kpd;rhuk;:  
 

❖ kpd;Ndhl;lk; xU flj;jpapd; topahfg; ghAk;nghOJ ntg;g Mw;wy; cUthfpwJ. kpd; 
,];jphpg;ngl;b> kpd; ntg;gf;fyd;> kpd; ePh; #Nlw;wp Nghd;wit ,e;jj; jj;Jtj;jpy; jhd; 
,aq;Ffpd;wd.  

 
ntg;gk;:  
 

❖ vy;yhg; nghUl;fspYk; %yf;$WfshdJ mjph;tpNyh my;yJ ,af;fj;jpNyh cs;sd. 
mtw;iw ek; fz;fshy; ghh;f;f ,ayhJ.  

 
❖ nghUl;fis ntg;gg;gLj;Jk; nghOJ mjpy; cs;s %yf;$Wfspd; ,e;j mjph;Tk;> 

,af;fKk; mjpfhpf;fpd;wd. mNjhL nghUspd; ntg;gepiyAk; cah;fpwJ.  
 

❖ vdNt> ntg;gk; vd;gJ xU nghUspd; ntg;gepiyia caur;nra;J> %yf;$Wfis 
Ntfkhf ,aq;f itf;ff;$ba xU tifahd Mw;wy; vd ehk; Ghpe;Jnfhs;syhk;.  
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❖  
ntg;gk; vd;gJ xU nghUsy;y. mJ ,lj;jpid Mf;fpukpg;gjpy;iy. xyp> xsp kw;Wk; 
kpd;rhuj;jpidg; Nghy ,JTk; xU tif Mw;wyhFk;.  

 
❖ xU nghUspy; mlq;fpAs;s %yf;$Wfspd; ,af;f Mw;wNy ntg;gk; vd 

miof;fg;gLfpwJ.  
 

❖ ntg;gj;jpd; SI myF [_y; MFk;. fNyhhp vd;w myFk; ntg;gj;ij msf;fg; 
gad;gLj;jg;gLfpwJ.  

 
#lhd kw;Wk; Fspuhd nghUl;fs;:  
 

❖ ekJ md;whl tho;tpy; gy;NtW tifahd nghUs;fis ehk; ghh;f;fpNwhk;. mtw;wpy; 
rpy #lhdit> rpy Fsph;r;rpahdit. ve;nje;jg; nghUs;fs; kw;wtw;iwtpl mjpf 
#lhf ,Uf;fpd;wd vd;gij vt;thW eph;zapg;gJ?  

 
❖ ehk; mUe;Jk; mstpw;Fj; NjePh; #lhf cs;sjh? my;yJ ghyhdJ japh; cUthf;f 

Ntz;ba msTf;Ff; Fsph;r;rpaile;Js;sjh? vd;gjid ekJ iffshy; njhl;Lg;ghh;j;J 
czh;fpNwhk;. Mdhy; rhpahd ntg;g epiyia czu ekJnjhL czh;T 
ek;gfj;jd;ikAilaJ?  

 
ntg;gepiy:  
 
ntg;gepiyapd; tiuaiw : 
 

❖ xU nghUs; ve;j msT ntg;gkhf my;yJ Fsph;r;rpahf cs;sJ vd;gjid mstpLk; 
msTf;F ntg;gepiy vd;Wngah;.  

 
❖ ntg;gepiyapd; SI myF nfy;tpd; MFk;. nry;rpa];> /ghud;`Pl; Nghd;wit gpw 

myFfs; MFk;. nry;rpa]; vd;gJ nrd;bfpNul; vdTk; miof;fg;gLfpwJ.  
 

❖ ntt;NtW ntg;gepiyapy; cs;s xU nghUs;fs; xd;iwnahd;W njhLk;NghJ 
ntg;gkhdJ ve;jj; jpirapy; gha;fpwJ vd;gjid mtw;wpd; ntg;gepiy eph;zapf;fpwJ.  

 
❖ rhjhuzkhf miw ntg;gepiyapy; cs;s ePhpd; ntg;gepiy Rkhh; 30ºC mstpy; 

,Uf;Fk;. ePiur; #LgLj;Jk; NghJ ntg;gepiy mjpfhpj;J> mJ 100ºC y; nfhjpj;J 
ePuhtpahf khWfpwJ. ePiuf; Fsph;tpf;Fk; NghJ ntg;gepiy Fiwaj; njhlq;fp 0ºC y; 
gdpf;fl;bahf ciwfpwJ.  

 
❖ (Fwpg;G 30ºC vd;gij 30 bfphp nry;rpa]; my;yJ 30 bfphp nrd;bfpNuL vd cr;rhpf;f 

Ntz;Lk;) 
 
ePyhtpd; $w;W rhpah?  
 
A, B vd;w ,U Kfitfspy; 80˚C ntg;gepiy nfhz;l ePh; cs;sJ. A, B KfitfspYs;s 
ePiu C vd;w fhyp Kfitf;Fs; Cw;wTk;. jw;NghJ Kfit C apd; ntg;gepiy vd;d? ePyh 
160ºCvdf; $Wfpwhs;.  
 

* Mg;gphpf;fhtpYs;s> ypgpahtpy;> 1922 k; tUlj;jpy; xU ehs;> fhw;wpd; ntg;gepiyahdJ 
59ºC vdf; fzpf;fg;gl;bUf;fpwJ.  

 
* mz;lhh;l;bf; fz;lj;jpd; ntg;gepiy jhd; cyfpNyNa kpff; Fiwe;j ntg;g epiyahf 

mstplg;gl;Ls;sJ. mJ Njhuhakhf -89ºC vdf; fzf;fplg;gl;Ls;sJ. 
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* ntg;gepiy ePhpd; ciw epiyf;Ff; Fiwthf ,Uf;Fk; nghOJ vjph;Fwp (-) 
cgNahfg;gLj;jg;gLfpwJ. ePhpd; ciwepiy 0ºC vdf; fzf;fplg;gLfpwJ.  

 
* ePuhdJ 0ºC ntg;gepiyapy; gdpf;fl;bahf khWfpwJ vd;why; 89ºC vd;gJ ve;j 

msTf;Ff; Fspuhf ,Uf;Fk; vd;gjid rpe;jpj;Jg; ghh;.  
 
* ekJ clypd; ruhrhp ntg;gepiy 37ºC MFk;. fhw;wpd; ntg;gepiy 15ºC Kjy; 20ºC 

mstpy; ,Uf;Fk;nghOJ ekJ cly; Fsph;r;rpahf czh;fpwJ.  
 

* cdJ fpuhkk; my;yJ efuj;jpy; Fsph;fhyj;jpy; ,uT ntg;gepiy ve;j msTf;F 
,Uf;Fk; vd;gjid kjpg;gplTk;  

 
 
 
ntg;gk; kw;Wk; ntg;gepiy : 
 
ntg;gKk; ntg;gepiyAk; xd;wy;y> mit ,U khWgl;l fhuzpfs;:  
 

❖ ntg;g epiyahdJ xU nghUspYs;s mZf;fs; my;yJ %yf;$Wfs; vt;tsT 
Ntfj;jpy; ,aq;Ffpd;wd my;yJ mjph;fpd;wd vd;gijg; nghWj;jJ.  
 

❖ ntg;gkhdJ ntg;gepiyia kl;Lky;y> xU nghUspy; vt;tsT %yf;$Wfs; cs;sd 
vd;gijAk; nghWj;jJ.  
 

❖ ntg;g epiyahdJ %yf;$Wfspd; ruhrhp ,af;f Mw;wiyf; Fwpg;gpLk; Xh; mstPL. 
ntg;gkhdJ mg;nghUspy; mlq;fpAs;s %yf;$Wfspd; nkhj;j ,af;f Mw;wiyf; 
Fwpg;gpLk; XH mstPL.  
 

❖ ntg;g Mw;wiy ehk; fNyhhpapy; mstplyhk;. xU fpuhk; ePhpd; ntg;gepiyia xU bfphp 
nrd;bfpNul; cah;j;jg; gad;gLk; ntg;g msT xU fNyhhp MFk;. 

 
ntg;gk; guTjy; ePh;kl;lKk;> ntg;gepiyAk; Xh; xg;gPL:   
 

❖ ntg;g epiyahdJ ntg;g Mw;wy; ghAk; jpiria eph;zapf;fpwJ vd;gij ehk; 
mwpNthk;.  
 

❖ ePh; caukhd gFjpapypUe;J jho;thd gFjpf;Fg; gha;tijg;Nghy> ntg;g Mw;wyhdJ 
cah;e;j ntg;gepiyapy; cs;s nghUspypUe;J> Fiwe;j ntg;gepiyapy; cs;s 
nghUSf;Ff; flj;jg;gLfpwJ.  

 
❖ ePuhdJ caukhd ,lj;jpypUe;J gs;sj;ij Nehf;fpg; ghAk;. mJ ve;jg; gf;fk; ePh; 

mjpfkhf cs;sJ> ve;jg; gf;fk; ePh; Fiwthf cs;sJ vd;gjidg; nghWj;jy;y.  
 

❖ mJ Fl;ilapypUe;J nghpa ePh;j;Njf;fj;Jf;Fk; ghayhk;> my;yJ ePh;j;Njf;fj;jpypUe;J 
Fl;ilia Nehf;fpAk; ghayhk;. ePh; kl;lNk ePh; ghAk; jpiriaj; jPh;khdpf;fpwJ.  

 
❖ ePh; kl;lk; ePh;ghAk; jpiriaj; jPh;khdpg;gJ Nghy> nghUs;fspd; ntg;gepiy> 

ntg;gMw;wy; ghAk; jpiriaj; jPh;khdpf;fpwJ.  
 

* A, B vd;w ,U nghUl;fisf; fUJNthk;. A apd; ntg;gepiy mjpfkhfTk; B-apd; 
ntg;gepiy FiwthfTk; cs;sJ.  

 
* A kw;Wk; B ia xd;Wld; xd;W njhlh;Gf;F nfhz;L tUk;nghOJ> ntg;gkhdJ 

ntg;gg;nghUs; A apypUe;J Fsph;nghUs; B f;Fg; gha;fpwJ.  
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* ,uz;L nghUs;fSk; xNu ntg;gepiyf;F tUk; tiu ntg;gk; njhlh;e;J ghpkhw;wk; 

nra;ag;gLk;.  
 
ntg;gepiy> ntg;gk; ghAk; jpiriaj; jPh;khdpf;fpwJ.  
 

1. eP xU #lhd fhg;gpf; FLitiaf; ifapy; gpbj;Js;sha;. ntg;g Mw;wy;> 
 

2. cd; clypypUe;J fhg;gpf;Fr; nry;fpwjh? my;yJ  
 

3. fhg;gpapypUe;J cd; clYf;Fg; gha;fpwjh?  
 
xU Nfhil ehspy; eP ntspapy; epw;fpwha;. ntsp ntg;gepiyahdJ 40ºC mstpy; cs;sJ 
(kdpj clypd; ruhrhp ntg;gepiy 37ºC) ntg;g Mw;wyhdJ.  
 

1. cd; clypypUe;J fhw;W %yf;$WfSf;Fg; gha;fpwjh?  
 

2. fhw;W %yf;$WfspypUe;J cdJ clYf;Fg; gha;fpwjh?  
 

eP xU Fsph;fhy ehspy; ntl;l ntspapy; epw;fpwha;. ntsp ntg;gepiyahdJ 23ºC mstpy; 
cs;sJ.ntg;g Mw;wyhdJ  
 

1. cd; clypypUe;J fhw;W %yf;$WfSf;Fg; gha;fpwjh? my;yJ 
  

2. fhw;W %yf;$WfspypUe;J cd; clYf;Fg; gha;fpwjh?  
 

❖ xU nghUs; kw;nwhU nghUspd; ntg;gepiyia ghjpf;Fkhdhy; mit ,uz;Lk; 
ntg;gj;njhlh;gpy; cs;sd vdyhk;.  

 
❖ ntg;gj;njhlh;gpy; cs;s ,UnghUl;fspd; ntg;gepiyAk; rkkhf ,Ue;jhy; mit 

ntg;gr; rkepiyapy; cs;sd vdg;gLfpwJ.  
 

❖ ,U nghUl;fs; ntg;gr;rkepiyapy; cs;s NghJ xd;wpd; ntg;gepiy kw;nwhd;iw 
ghjpg;gjpy;iy.  

 
❖ vLj;Jf;fhl;lhf. Fsph;rhjdg; ngl;bapypUe;J vLj;J rikayiw Nkilapy; 

itf;fg;gl;l ghy;ghj;jpuKk;> rikayiw NkilAk; ntg;gj;njhlh;gpy; cs;sd. 
 

❖ Fwpg;gpl;l Neuj;jpw;Fg; gpd; mit xNu ntg;gepiyf;F tUfpd;wd. mg;NghJ mit 
ntg;gr;rk epiyapy; cs;sd.  

 
jpz;kg; nghUs;fs; tphptiljy;: 
 

❖ rhk; Xh; ,Wf;fkhd [hbiaj; jpwf;f Kay;fpwhd;. Mdhy; ,aytpy;iy. mtd; 
khkhtplk; cjtp Nfl;fpwhd;. khkh rpwpJ RLePiu [hbapd; %bapy; Cw;wr; nrhy;fpwhh;. 
rhk; mt;thNw nra;fpwhd; Mfh! [hb vspjpy; jpwe;J tpl;lNj!  
 

❖ cdf;F ,g;gbg;gl;l mDgtk; cs;sjh? ,Wf;fkhf %lg;gl;l cdJ Ndh%bia eP 
vt;thW jpwg;gha;?  

 
xU jfulg;ghtpy; Mzpia mbf;fTk;> Mzpia ntspapy; vLf;fTk;. Mzpiar; jpUk;gr; 
nrYj;jpj; JisahdJ MzpGFk; msTf;Fg; nghpjhf cs;sjh vd Muha;Tk;. gpd; Mzpia 
ntspapy; vLj;J Xh; ,Lf;fpahy; gpbj;J nkOFth;;j;jpr; Rlhpy; ntg;gg;gLj;jTk;.  
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❖ nghUs;fs; ntg;gg;gLj;Jk; nghOJ tphptile;J Fsph;tpf;Fk; nghOJ 
RUf;fkilfpd;wd. mtw;wpd; ePsk;> gug;gsT my;yJ fd mstpy; Vw;gLk; khw;wkhdJ 
ntg;gepiy khw;wj;ijg; nghWj;jJ.  

 
❖ xU nghUis ntg;gg;gLj;Jk;nghOJ mJ tphptiltij mg;nghUspd; 

ntg;gtphptiljy; vd;fpNwhk;.  
 
ePs; kw;Wk; gUktphpT:  
 
xU jpz;kg; nghUSf;F tiuaWf;fg;gl;l tbtk; cs;sJ. vdNt mijr; #Lg;gLj;Jk; NghJ 
mJ vy;yh gf;fq;fspYk; tphptilfpwJ. mjhtJ ehk; nra;a Ntz;baJ vd;dntd;why; xU 
kpjptz;br; rf;fuj;jpd; fk;gpiar; #LgLj;Jtjhd;. 
 
ePs; tphpT:  
 
xU kpd;tpsf;F> kpd;fyd;> nkOFth;j;jp> kpjptz;br; rf;fuf;fk;gp> ehzak; kw;Wk; ,U 
kuf;fl;ilfs; Mfpatw;iw vLj;Jf;nfhs;Sq;fs;.  
kpjptz;br; rf;fuf;fk;gpapd; xU Kidia xU kuf;fl;ilapd; Nky; itj;J mjDld; 
kpd;fk;gpiag; nghUj;jTk;. 
 
 
kpjptz;br; rr;fuf;fk;gpAk;> kpd;fk;gpAk; kuf;fl;ilapy; ,izAk; ,lj;jpy;> mit 
efuhky; ,Uf;f xU rpW fy;iy glj;jpy; fhl;bathW itf;fTk;. kpjptz;br; 
rf;fuf;fk;gpapd; kW Kidia mLj;j kuf;fl;ilapd; Nky;jsj;jpw;F ,izahf 
tUk;gbahf itf;fTk;. ehazj;jpd; Nky; kpd;fk;gpiar; Rw;wp mj; ,uz;lhtJ 
kuf;fl;ilapd; Nky; itj;J epiy epWj;jTk;.  
 
ehazj;jpy; Rw;wg;gl;l kpd;fk;gpf;Fk; kpjptz;br; rf;fuf;fk;gpapd; Kidf;Fk; ,ilapy; 
xU kpd;fyidAk;> kpd; tpsf;ifAk; nghUj;jTk;. kpjptz;br; rf;fuf;fk;gpapd; 
KidAk;. ehzaKk; xd;Wld; xd;W njhLk;nghOJ kpd;Rw;W Koikaile;J 
kpd;tpsf;F xsph;fpwJ.  
 
kpd;tpsf;F xsputpy;iy vdpy; kpd;Rw;W KOikailtjpy;iy vd;gJ nghUs;. vdNt 
kpd;Rw;W KOikaile;Js;sjh vd;gjidr; rhpghh;f;fTk;.  
 
jw;nghOJ ehzaj;Jf;Fk; kpjptz;br; rf;fuf;fk;gpf;Fk; ,ilapy; xU jhis itj;J> 
jhspd; jbkDf;F ,izahd ,ilntspia cUthf;fTk;. jw;nghOJ kpd;tpsf;F 
xsph;fpwjh? fhuzk; vd;d?  
 

❖ mjd; ePsk;> gug;gsT> fd msT Nghd;wit mjpfhpf;fpd;wd.  
❖ ntg;gj;jpdhy; nghUspd; ePsj;jpy; Vw;gLk; mjpfhpg;G ePs;tphpT vd;Wk;> nghUspd; 

gUkdpy; Vw;gLk; mjpfhpg;G gUktphpT vdTk; miof;fg;gLfpwJ.  
 

❖ khl;L tz;bapd; rf;fuj;jpd; ,Uk;G tisaj;ijr; rf;fuj;Jld; nghUj;Jk; Kd; mij 
ntg;gg;gLj;JtJ Vd;? jz;lthsj;jpd; ,U ,Uk;Gg; ghsq;fSf;F ,ilapy; rpwpJ 
,ilntsp tplg;gLtJ Vd;?  

 
,f;Nfs;tpfSf;fhd tpilia XH Ma;T %yk; Njlyhkh? 
 
ntg;g tphptpd; gad;fs; : 
 
kur;rf;fuj;jpd; kPJ ,Uk;G tisaj;ijg; nghUj;Jjy;:  
 

❖ kur;rf;fuj;jpd; tpl;lkhdJ ,Uk;G tisaj;jpd; tpl;lj;ijtpl rw;Wg; nghpajhf 
,Uf;Fk;. vdNt ,Uk;Gtisaj;ij kur;rf;fuj;jpd; kPJ kpf vspjhfg; nghUj;j 
,ayhJ.  
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❖ ,Uk;G tisaj;ij Kjypy; cah;e;j ntg;gepiyf;F ntg;gg;gLj;j Ntz;Lk;. 
ntg;gj;jpdhy; ,Uk;G tisak; tphptilAk;. ,g;nghOJ vspjhf kur;rf;fuj;jpd; kPJ 
,Uk;G tisaj;ijg; nghUj;j KbAk;.  
 

❖ gpwF ,Uk;G tisaj;ijf; Fsph;e;jePh; nfhz;L cldbahf Fsph;tpf;Fk; nghOJ> 
,Uk;Gtisak; cldbahfr; RUq;FfpwJ. vdNt ,Uk;G tisakhdJ kur;rf;fuj;jpd; 
kPJ> kpf ,Wf;fkhfg; nghUe;JfpwJ.  

 
fiuahzp:  
 

❖ ,uz;L cNyhfj;jfLfis xd;wpizf;f filahzp gad;gLfpd;wJ. ed;F 
ntg;gg;gLj;jg;gl;l filahzpia jfLfspd; Jis topNa nghUj;jp filahzpapd 
mbg;gf;f Kidiar; Rj;jpaiyf; nfhz;L mbj;J kWGwk; xU Gjpa jiyg;gFjp 
cUthf;fg;gLfpwJ.  

 
❖ FspUk;nghOJ RUq;Ftjhy;> mJ ,uz;L jfLfisAk; ,Wf;fkhfg; gpbj;Jf; 

nfhs;fpd;wJ.  
 
 
jbkdhd fz;zhb Ftis tphpjy;: 
  

❖ fz;zh ntg;gj;ij mhpjpw; flj;Jk; nghUshFk;. #lhd ePhpid fz;zhbf; Ftisapy; 
Cw;Wk;nghOJ> Kfitapd; cl;Gwk; cldbahf tphptilAk;>  

 
❖ mNjNeuj;jpy; Kfitapd; ntspg;Gwk; Rw;Wg;Gwj;jpd; ntg;gepiyapy; ,Ug;gjhy; 

tphptiltjpy;iy. vdNt KfitahdJ rkkhf tphptilahj fhuzj;jhy; tphpry; 
Vw;gLfpwJ.  

 
kpd;rhuf; fk;gpfs;: 
  

❖ kpd;fk;gq;fSf;F ,ilNa cs;s kpd;rhuf; fk;gpahdJ Nfhilf;fhyq;fspy; 
njha;thfTk;. Fsph;fhyq;fspy; NeuhfTk; ,Uf;fpd;wJ. ,jw;fhd fhuzk; ntg;gk; 
mjpfkhf cs;snghOJ> cNyhfq;fs; tphptilfpd;wd.  

 
❖ Fsph;fhyq;fspy; cNyhfq;fs; RUq;Ffpd;wd. vdNt gUtepiyf;F Vw;g 

kpd;rhuf;fk;gpapd; ePsj;jpy; Vw;gLk; khw;wj;ijf; fzf;fpl;L kpd;fk;gq;fspy; 
kpd;rhuf;fk;gpia rw;W njha;thfg; nghUj;Jfpd;wdh;.  

 
❖ mUfpYs;s Gifg;glq;fspy; xU ghyj;jpd; ,izg;Gg;gFjp Nfhil kw;Wk; 

Fsph;fhyq;fspy; glkhf;fg;gl;Ls;sJ.  
 
fzf;fPLfs;:  

1. ehd; xU Kfitapy; xU ypl;lh; ePhpid vhpthA mLg;gpy; itj;J ntg;gg;gLj;Jk; NghJ 
mJ Ie;J epkplq;fspy; nfhjpepiyia mile;jJ. vdJ ez;gd; miu ypl;lh; ePhpid 
kpd;rhu mLg;gpy; itj;J ntg;gg;gLj;jpdhd;. mJTk; rhpahf Ie;J epkplq;fspy; 
nfhjpepiyia mile;jJ.  
 
vJ Ie;J epkplq;fspy; mjpf ntg;gj;ijj; je;jJ? 
  

 vhpthA mLg;G kpd;rhu mLg;G 
 
vj;jid klq;F mjpfk; vd;W $w KbAkh?  
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2. xU ypl;lh; ePiu 30ºC ,y; ,Ue;J 31ºC f;F khw;wj; Njitg;gLk; ntg;g Mw;wy; xU 

fNyhhp vd;why;> xU ypl;lh; ePiu 30ºC ,y; ,Ue;J 25ºC f;F khw;wj; Njitg;gLk; 
ntg;g Mw;wy; vt;tsT?  
 

epidtpy; nfhs;f:  
 

❖ ekJ Kjd;ik ntg;g Mw;wy; %yk; #hpadhFk;. vhpj;jy;> cuha;T kw;Wk; kpd;rhuk; 
Nghd;wtw;wpd; %yKk; ehk; ntg;g Mw;wiyg; ngWfpNwhk;.  
 

❖ nghUl;fis ntg;gg;gLj;Jk;NghJ mjpy; cs;s %yf;$Wfspy; ,e;j mjph;Tk;> 
,af;fKk; mjpfhpf;fpd;wd. mNjhL nghUspd; ntg;gepiyAk; cah;fpwJ.  

 
❖ xU nghUspy; mlq;fpAs;s %yf;$Wfspd; ,af;f Mw;wNy ntg;gk; vd 

miof;fg;gLfpwJ.  
 

❖ ntg;gj;jpd; SI myF [_y; MFk;.  
 
❖ xU nghUs; ve;j msT ntg;gkhf my;yJ Fsph;r;rpahf cs;sJ vd;gjid mstpLk; 

msTf;F ntg;gepiy vd;W ngah;.  
 

❖ ntg;gepiyapd; SI myF nfy;tpd; MFk;.  
 
❖ ntt;NtW ntg;gepiyapy; cs;s ,UnghUl;fs; xd;Wld; xd;W njhLk;ghJ 

ntg;gkhdJ ve;jj; jpirapy; gha;fpwJ vd;gjid mtw;wpd; ntg;gepiy eph;zapf;fpwJ.  
 

❖ xU nghUs; kw;nwhd;wpd; ntg;gepiyia ghjpf;Fkhdhy; mit ntg;gj; njhlh;gpy; 
cs;sd vdyhk;.  

 
❖ ntg;gj; njhlh;gpy; cs;s ,U nghUs;fspd; ntg;gepiyAk; rkkhf ,Ue;jhy; mit 

ntg;g rkepiyapy; cs;sd  vdyhk;. 
 

❖ nghUs;fs; ntg;gg;gLj;Jk;nghOJ tphptile;J Fsph;tpf;Fk; nghOJ RUf;fkilfpd;wd. 
xU nghUis ntg;gg;gLj;Jk;nghOJ mJ tphptiltij mg;nghUspd; ntg;g 
tphptiljy; vd;fpNwhk;.  
 

❖ xU jpz;kg; nghUSf;F Fwpg;gpl;l tbtk; cs;sJ. vdNt mijr; #LgLj;Jk;nghOJ 
mJ vy;yh gf;fq;fspYk; tphptilfpwJ. mjhtJ mjd; ePsk;> gug;gsT> fdmsT 
Nghd;wit tphptilfpd;wd.  
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myF – II kpd;dpay; 
 
mwpKfk; 
 

❖ ek; md;whl tho;tpy; ehk; kpd;rhuj;ijg; gad;gLj;JfpNwhk;. ekf;F ,k;kpd;rhuk; 
vq;fpUe;J fpilf;fpwJ> mJ vt;thW Ntiy nra;fpwnjd vd;whtJ 
tpae;jpUf;fpNwhkh? kpd;rhuk; ,y;yhj xU ehis ek;khy; fw;gid nra;J ghu;f;f 
,aYkh? cd; jhj;jhtplk; tpdtpdhy; kpd;rhuk; fz;Lgpbf;fg;glhj fhyfl;lj;ij> eP 
mwpe;J nfhs;syhk;.  

 
❖ ek; Kd;Ndhu;fs; ntspr;rj;jpw;fhf ,utpy; vz;nza; tpsf;Ffisg; gad;gLj;jpdhu;fs;. 

NkYk; tpwF my;yJ fupia vupnghUshfg; gad;gLj;jp> czT rikj;jdu;. ,d;Nwh! 
kpd;rhuj;jpd; cg;Nahfj;jhy; ekJ Ntiyfs; vy;yhk; RygkhapUf;fpd;wd. cyfNk ek; 
ifapy; te;Js;sJ.  

 
❖ kpd;rhuj;jhy; ,aq;Fk; kpd;rhjdq;fs; vit? kpd;rhuj;ijj; jq;fspd; topNa flj;Jk; 

nghUs;fs; vit? kpd;Rw;W vd;why; vd;d? kpd;fyd; kw;Wk; kpd;fy mLf;F vd;why; 
vd;d? thUq;fs; ,g;ghlj;jpDs; kpd;rhuk; gw;wp tpupthff; fhz;Nghk;;. 

 
kpd; %yq;fs; 
 

❖ nry;tDk;> nry;tpAk; ,ul;ilau;fs;. mtu;fs; Mwhk; tFg;G gapy;fpd;wdu;. Nfhil 
tpLKiwiaf; fopf;f> jq;fs; jhj;jhtpd; fpuhkj;Jf;Fr; nrd;wdu; mq;F mtu;fspd; 
jhj;jh khiy MW kzpf;F kpd;tpsf;F Nghl;lhu;.  

 
❖ mij ftdpj;Jf;nfhz;bUe;j nry;td; jdJ jhj;jhtplk; kpd;nghj;jid mOj;jpaTld; 

vt;thW kpd;tpsf;F xspu;fpwJ vdf;Nfl;lhd;. jhj;jh mtid mUfpYs;s kpd;thupa 
mYtyfj;Jf;F mioj;Jr; nrd;whu;. mq;F eilngw;w ciuahliyf; fPNo fhz;Nghk;. 

 
nry;td;  : Iah> vt;thW ehk; kpd; nghj;jhid mOj;Jk;NghJ kpd;tpsf;F 
  xspu;fpwJ? 
 
nghwpahsu;  : kpd;rhuk; jhd; fhuzk;. 
 
nry;td;  :  ekf;F kpd;rhuk; vq;fpUe;J fpilf;fpwJ. 
 
nghwpahsu;  :  ehk; mdy;kpd;epiyak;> ePu;kpd;epiyak;> flyiy> fhw;whiy 
  kw;Wk; #upaxsp Nghd;wtw;wpypUe;Jk; kpd;rhuk; cw;gj;jp  nra;fpNwhk;. 
 
nry;td;  : ,e;epiyaq;fs; vy;yh ,lq;fspYk; cs;sdth> Iah? 
 
nghwpahsu;  : ,y;iy. ,lj;jpd; jd;ikiag; nghWj;Nj ehk; kpd;epiyaq;fis 

 mikf;fpNwhk;. vLj;Jf;fhl;lhf> jkpofj;jpd; nea;Ntypapy; mjpf 
 msT gOg;G epyf;fup fpilg;gjhy; mq;F mdy; kpd;epiyak; 
 cUthf;fg;gl;Ls;sJ. 

 
nry;td;  : Mk;. ehd; jpUney;Ntypf;F mUfpy; fhw;whiyfisg;  ghu;j;jpUf;fpNwd;. 

Vnddpy; mq;F kiyg;gFjpapy; fhw;W njhlu;e;J  tPRk;. jq;fspd; Nkyhd 
jftYf;F ed;wp Iah! 

 
jhj;jh  : (tPl;bw;Fr; nry;Yk; topapy;) ,k;%yq;fspypUe;J kl;Lk;jhd;  

 kpd;rhuk; fpilf;fpwJ vd eP epidf;fpwhah? 
 
nry;td;  : (tPl;by; EioAk;nghOJ Rtu;f;fbfhuj;ijg; ghu;j;J) jhj;jh! 

 mf;fbfhuj;ijg; ghUq;fs;. mJ vt;thW ,aq;FfpwJ? 
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jhj;jh  : Mk;> mJ ,aq;Ftjw;F kpd;dhw;wy; Njitg;gLfpwJ.  Nkw;Fwpg;gpl;l 
%yq;fisj;jtpu> ehk; kpd;dhw;wiy kpd;fyd;fs;  kw;Wk; kpd;fy 
mLf;FfspYUe;Jk; ngWfpNwhk;. 

 
nry;td; : Mk;>jhj;jh> ehd; ,d;W njupe;J nfhz;ltw;iw nry;tpaplk;  tpthjpf;fg; 

NghfpNwd;. 
 
 kpd;rhuj;ij cUthf;Fk; %yq;fs; kpd; %yq;fs; vdg;gLk;. gytifahd kpd; 
%yq;fspypUe;J kpd;rhuk; ngwg;gLfpwJ.  
 
jkpofj;jpd; Kf;fpa kpd; epiyaq;fs;: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

❖ ,tw;iwj; jtpug; gy;NtW ,lq;fspy; mikf;fg;gl;Ls;s #upaxspj; jfLfs; %yKk; 
gutyhf kpd;rhuk; ngwg;gLfpwJ. 

 
❖ kpd; cw;gj;jp epiyaq;fs; vt;thW kpd; cw;gj;jp nra;fpd;wd? vdr; RUf;fkhff; 

fhz;Nghk;. 
 
1. mdy;kpd; eiyaq;fs; : 
 

❖ mdy;kpd; epiyaq;fspy; epyf;fup> Bry; my;yJ thAf;fis vupg;gjd; %yk; fpilf;Fk; 
ntg;g Mw;wyhy; ePuhtp cUthf;fg;gLfpwJ.  

 
❖ ,e;j ePuhtpahy; lu;igd; ,aq;FfpwJ. lu;igd; ,aq;Fk; nghOJ ,U 

kpd;fhe;jq;fSf;F ,ilapy; itf;fg;gl;Ls;s fk;gpr;Rus; Roy;tjhy; cUthFk; 
kpd;fhe;jj; J}z;lyhy; kpd;rhuk; cUthf;fg;gLfpwJ.  

 
❖ ,q;F ntg;g Mw;wyhdJ kpd;dhw;wyhf khw;wg;gLfpwJ. 

 
2. ePu;kpd; epiyaq;fs; : 
 

❖ ePu;kpd; epiyaq;fspy; mizf; fl;bypUe;J ghAk; ePuhy; lu;igd; Row;wg;gl;L kpd;rhuk; 
cUthf;fg;gLfpwJ.  

 
❖ ,q;F ,af;f Mw;wy; kpd;dhw;wyhf khw;wg;gLfpwJ. ePu;kpd; epiyaq;fs; mjpf fhyk; 

,aq;ff;#bait kw;Wk; rpf;fdkhdit. 
 
3. mZkpd; epiyaq;fs; : 

 
❖ mZkpd; epiyaq;fspy; mZf;fU Mw;wiyf;nfhz;L ePuhdJ nfhjpf;f 

itf;fg;gLfpwJ. ,jdhy; cUthFk; ePuhtpiaf; nfhz;L lu;igd; ,af;fg;gLfpwJ.  
 

khtl;lk; mike;Js;s ,lq;fs; 
mdy;kpd; epiyaq;fs; 
flY}u;  nea;Ntyp 
jpUts;@u; vz;Zu 
ePu;kPd; epiyaq;fs 
Nryk Nkl;^u 
jpUney;Ntyp ghgehrk 
mZkpd;epiyaq;fs; 
fhQ;rpGuk; fy;ghf;fk 
jpUney;Ntyp $lq;Fsk 
fhw;whiyfs 
fd;dpahFkup Muy;tha;nkhop 
jpUney;Ntyp faj;jhW 
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❖ lu;igdpd; ,af;fj;jhy; kpd;rhuk; cUthf;fg;gLfpwJ. ,q;F mZf;fU Mw;wyhdJ 
,af;f Mw;wyhfTk; gpd; kpd;dhw;wyhfTk; khw;wg;gLfpwJ. 

 
4. fhw;whiy epiyaq;fs; : 

 
❖ fhw;whiyfspy;> fhw;wpd; Mw;wyhy; lu;igd; Row;wg;gLfpwJ. ,jd; %yk; kpd;rhuk; 

cUthfpwJ. ,q;F ,af;f Mw;wy; kpd;dhw;wyhf khw;wg;gLfpwJ. 
 
kpd;fyd; : 
 

❖ kpd;fyd; vd;gJ Ntjpahw;wiy kpd;dhw;wyhf kw;Wk; xU fUtpahFk;. Neu; kw;Wk; 
vjpu;kpd; madpfisj; juf;$ba Ntjpf;fiury; kpd;gFspahf vLj;Jf; nfhs;sg;gLfpwJ.  

 
❖ mjpy; ,U NtWgl;l cNyhfj; jfLfs; kpd;Kidfshfg; nghUj;jg;gl;L kpd;fyd; 

cUthf;fg;gLfpwJ. Ntjptpidfs; %yk; xU kpd; Kid Neu;kpd;thahfTk;> kw;w kpd; 
Kid vjpu; kpd;thahfTk; nray;gl;L kpd;rhuj;ijj; jUfpwJ. 

 
❖ njhlu;e;J kpd;Ndhl;lj;ij toq;Ftijg; nghWj;J kpd;fyd;fs; Kjd;ik kpd;fyd;fs; 

kw;Wk; Jiz kpd;fyd;fs; vd ,U tifg;gLk;. 
 
Kjd;ik kpd;fyd;fs; : 
 

❖ ,t;tif kpd;fyd;fis kPz;Lk; kpd;Ndw;wk; nra;a ,ayhJ. vdNt> ,tw;iw xU 
Kiw kl;LNk gad;gLj;j ,aYk;.  

 
❖ nghJthf Kjd;ik kpd;fyd;fs; rpwpa cUt msTfspy; kl;LNk jahupf;fg;gLfpd;wd. 

 
v.fh: Rtu;f; fbfhuk;> iff; fbfhuk; kw;Wk; NuhNgh nghk;ikfs; Mfpatw;wpy; gad;gLj;jg;gLk; 
kpd;fyd;fs;. 
 
Jiz kpd;fyd;fs; : 
 

❖ Jiz kpd;fyd; vd;gJ gyKiw kpd;Ndw;wk; nra;J njhlu;e;J gad;gLj;jf;$baJ. 
xUKiw gad;gLj;jpa gpd;G> kPz;Lk; kPz;Lk; kpd;Ndw;wk; nra;ag;gl;L njhlu;e;J 
kpd;Ndhl;lk; cUthf;fg;gLfpwJ.  

 
❖ Jizkpd;fyd;fspd; cUtsT mjd; gad;ghl;ilg; nghWj;J rpwpajhf my;yJ 

ngupajhf ,Uf;Fk;.  
 

❖ ifNgrpapy; gad;gLj;jg;gLk; Jizkpd;fydpd; msT cs;sq;isasT rpwpajhfTk;> 
fduf thfdq;fshd kfpo;e;J kw;Wk; NgUe;J Nghd;wtw;wpy; gad;gLj;jg;gLk; 
Jizkpd;fyd;fs; ngupajhfTk; fdkhditahfTk; ,Uf;Fk;. 

 
v.fh: ifNgrpfs;> kbf;fzpdpfs;> mtru fhy tpsf;Ffs; kw;Wk; thfdq;fs; Mfpatw;wpy; 
gad;gLj;jg;gLk; kpd;fyd;fs;. 
 
kpd;fy mLf;F 
 

❖ ,uz;L my;yJ mjw;F Nkw;gl;l kpd;fyd;fis ,izj;J> kpd;fy mLf;F 
cUthf;fg;gLfpwJ kpd;fy mLf;F vd;gJ gy kpd;fyd;fspd; njhFg;ghFk;. 

 
kpd;Rw;Wfs; : 
 

❖ jhj;jh nry;tpaplk; lhu;r; tpsf;F vLj;J tur; nrhy;fpwhu;. lhu;r; tpsf;F vLj;J 
tUk;nghOJ fPNotpOe;J kpd;fyd;fs; ntspNa te;Jtpl;ld. kpd;fyd;fis cs;Ns 
itj;J ,af;fpAk; lhu;r; tpsf;F xsputpy;iy. 
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❖ lhu;r; tpsf;F gOjile;Jtpl;ljhff; fUjp nry;tp moj; njhlq;fpdhs;. mq;F te;j 

mtsJ khkh> kpd;fyd;fis rupahfg; nghUj;jp lhu;r; tpsf;if xspur; nra;jhu;. 
 

❖ nry;tpapd; KfKk; xspu;e;jJ. khkh fhuzj;ijf; $wp kpd;Rw;Wfs; Fwpj;J mtSf;F 
tpsf;fpdhu;. 

 
❖ kpd;Rw;W vd;gJ kpd;fyj;jpd; Neu;KidapypUe;J vjpu;Kidf;F kpd;D}l;lk; nry;Yk; 

njhlu;r;rpahd %ba ghijahFk;. 
 
 

kpd;Rw;W vd;gJ nghJthfg; gpd;tUtdtw;why; cUthf;fg;gLk;. 
 
m) kpd;fyd; (m) kpd;fy mLf;F -  kpdNdhl;lj;ijj; jUk; %yk;. 
 
M) ,izg;Gf;fk;gpfs;  - kpd;Ndhl;lj;ij vLj;Jr; nry;y. 
 
M) kpd;tpsf;F  –  Nghd;w kpd;dhw;wiyg; gad;gLj;Jk; mikg;G> 
 
<) rhtp – kpd;Ndhl;lj;ijj; NjitahdNghJ nrYj;jNth> epWj;jNth gad;gLk; mikg;G. ,J 
kpd;Rw;wpd; vg;gFjpapYk; ,izf;fg;glyhk;. 
 
m. jpwe;j kpd;Rw;W : 
 

❖ xU kpd; Rw;wpy; rhtpahdJ jpwe;j epiyapy; (OFF) ,Ue;jhy; me;j kpd; Rw;wpy; 
kpd;Ndhl;lk; nry;yhJ.  

 
❖ mj;jifa kpd; Rw;W jpwe;j kpd; Rw;W vdg;gLk;. ,jpy; kpd; tpsf;F xspuhJ. 

 
M. %ba kpd;Rw;W : 
 

❖ xU kpd; Rw;wpy; rhtpahdJ %ba (ON) epiyapy; ,Ug;gpd; me;jr; Rw;wpy; kpd;Ndhl;lk; 
ghAk;. vdNt kpd;tpsf;F xspUk;.  

 
❖ ,J %ba kpd;Rw;W vdg;gLk;. cdf;Ff; fpilf;Fk; vspa nghUs;fisf; nfhz;L 

cd;dhy; xU rhtpia (switch) cUthf;f Kaw;rp nra;. 
 
kpd;Rw;wpd; tiffs; 

* vspa kpd;Rw;W 
* njhlupizg;G 
* gf;f ,izg;G 

 
1. vspa kpd;Rw;W 
 

❖ xU rhtp> xU kpd;fyd; kw;Wk; ,izg;Gf; fk;gp nfhz;L cUthf;fg;gLk; kpd;Rw;W 
vspa kpd;Rw;W vdg;gLk;. 

 
2. njhlu; ,izg;G kpd;Rw;W : 
 

❖ xd;Wf;F Nkw;gl;l kpd; tpsf;Ffs; njhluhf ,Uf;FkhW rhtp> kpd;fyd; kw;Wk; 
,izg;Gf; fk;gpfs; %yk; ,izf;fg;gLk; kpd;Rw;W njhlu; ,izg;G kpd;Rw;W 
vdg;gLk;.  

 
❖ ,e;j kpd;Rw;wpy; VNjDk; xU kpd;tpsf;F gOjile;jhYk; kpd;Rw;W njhlupy; cs;s 

midj;J tpsf;FfSk; mize;JtpLk;. 
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3. gf;f ,izg;G kpd;Rw;W : 
 

❖ xd;Wf;F Nkw;gl;l kpd; tpsf;Ffs; ,izahf ,Uf;FkhW rhtpfs;> kpd;fyd; kw;Wk; 
,izg;G fk;gpfs; nfhz;L cUthf;fg;gLtJ gf;f ,izg;G kpd;Rw;W vdg;gLk;.  

 
❖ ,e;j kpd;Rw;wpy; VNjDk; xU kpd;tpsf;F gOjile;jhYk;> me;j ,izg;gpy; kw;w 

tpsf;Ffs; vupAk;. vdNt> tPLfspy; gf;f ,izg;G KiwNa gpd;gw;wg;gLfpwJ.  
 

* <y; vd;Dk; xU tif kPd; kpd;rhuj;ij cUthf;Fk; jpwd; nfhz;lJ. ,it 
kpd;djpu;it ntspapl;L vjpupfsplkpUe;J jq;fisf; fhj;Jf; nfhs;sTk;> jq;fsJ 
czitg; gpbf;fTk; nra;fpd;wd. 

 

* mk;kPl;lu; vd;gJ xU kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;jpd; msit mstpLk; 
fUtpahFk;. ,f;fUtpahdJ Rw;wpy; njhlupizg;gpy; ,izf;fg;gl Ntz;Lk;. 

 
kpd; nghUl;fspd; FwpaPLfspd; gl;bay; : 
 

❖ kpd;Rw;Wfspy; ehk; kpd; rhjdq;fspd; glq;fisf; Fwpg;gpl;Nlhk;. kpfg;ngupa 
kpd;Rw;Wfisg; glq;fshy; Fwpg;gpLtJ fbdk;. vdNt> mtw;iwf; FwpaPLfshy; 
Fwpg;gpLfpNwhk;.  

 
❖ kpd;nghUs;fspd; FwpaPLfspdhy;> kpfg; ngupa kpd;Rw;WfisAk; kpf vspjhf ek;khy; 

Gupe;Jnfhs;s KbfpwJ. 
 
 

t. 
vz; 

kpd;rhjdk; glk; FwpaPL  Fwpg;G 

1 kpd;fyd;  
kpd;fyd; 

 

ngupa nrq;Fj;jf; 
NfhL Neu; 
KidahfTk;> rpwpa 
nrq;Fj;Jf;NfhL vjpu; 
KidahfTk; 
Fwpg;gplg;gLfpd;wd. 

2 njhlu; 
kpd;fyd; 
(kpd;fy 
mLf;F) 

 
kpd;fy mLf;F 

 

,uz;L my;yJ 
mjw;F Nkw;gl;l 
kpd;fyd;fs; njhluhf 
,izf;fg;gl;l 
mikg;G 

3 njhL rhtp 
jpwe;jJ 

 

 
jpwe;j 

njhLrhtp nray;glh 
epiy (OFF) (Rw;wpy; 
kpd;Ndhl;lk; 
nry;yhJ) 

4 njhL rhtp 
%baJ 

  
%ba 

njhL rhtp 
nray;gLk; epiy 
(ON) (Rw;Wk; 
kpd;Ndhl;lk; ghAk;) 

5 kpd; tpsf;F  

 

kpd; tpsf;F 
xsputpy;iy 

 

 

kpd; tpsf;F 
xspu;fpwJ. 

6 ,izg;Gf; 
fk;gp 

 
 

kpd; rhjdq;fis 
,izf;fg; gad;gLk;. 



 

29 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

kpd;flj;jpfs; kw;Wk; mupjpw; flj;jpfs; : 
 
kpd;rhuk; midj;Jg; nghUl;fspd; topNaAk; ghAkh? 
 
 kpd;rhuf;fk;gpia ntl;b gpupj;Jg; ghu;f;Fk; nghOJ> cs;Ns cNyhfj;jhy; Md 
fk;gpAk; mjd; Nky;gFjpapy; NtW xU nghUshy; Md ciwAk; ,Ug;gijf; fhzyhk;. Vd; 
,t;thW cUthf;fg;gl;Ls;sJ vd mwpthah? 
 
kpd; flj;jpfs; 
 
 flj;jpapy; kpd;D}l;lq;fs; ghAk; tPjNk kpd;Ndhl;lk; vdg;gLk;. mt;thW ve;nje;j 
nghUs;fs; jd; topNa kpd;D}l;lq;fisr; nry;y mDkjpf;fpd;wdNth mtw;iw ehk; kpd; 
flj;jpfs; vd;fpNwhk;. 
 
v.fh. cNyhfq;fshd jhkpuk;> ,Uk;G> mYkpdpak;> kw;Wk; khRgl;l ePu;> Gtp> Nghd;wit. 
 
mupjpw; flj;jpfs; (kpd; flj;jhg; nghUs;fs;) 
 
 ve;nje;jg; nghUs;fs; jd; topNa kpd;D}l;lq;fisr; nry;y mDkjpf;ftpy;iyNah 
mtw;iw ehk; mupjpw;flj;jpfs; (m) kpd;flj;jhg; nghUs;fs; vd;fpNwhk;. 
 
 v.fh : gpsh];bf;> fz;zhb> kuk;> ug;gu;> gPq;fhd;> vNghidl; Nghd;wit. 
 
xUtUf;F kpd; mjpu;r;rp Vw;gl;lhy; (Electric shock) mtiuf; fhg;ghw;w nra;a Ntz;bait 
 

I. kpd;mjpu;T Vw;glf; fhuzkhd kpd ,izg;ig mizf;fTk;.  
II. rhtpapypUe;J ,izg;igj; Jz;bf;fTk;. 
III. kpd;flj;jhg; nghUl;fisf; nfhz;L mtiu kpd;fk;gpapd; njhlu;gpypUe;J js;sTk;. 
IV. mtUf;F KjYjtp je;J> mUfpYs;s kUj;Jtkidf;F mioj;Jr; nry;yTk;. 

 
 jhk]; My;th vbrd; (gpg;utup 11> 1847 Kjy; mf;Nlhgu; 18> 1931) Xu; 
mnkupf;f fz;Lgpbg;ghsu;. 
 
 ,tu; 1000 f;Fk; Nkw;gl;l cgNahfkhd nghUl;fis cUthf;fpAs;shu;. 
mtw;wpy; gy tPLfspy; gad;gLj;jf; $bait. kpd; tpsf;iff; fz;Lgpbj;jjw;fhf 
ehk; vd;Wk; mtiug; Nghw;WfpNwhk;. 
 
 
epidtpy; nfhs;f:  
 

❖ kpd;rhuj;ij cUthf;Fk; %yq;fs; kpd;%yq;fs; vdg;gLk;.  
 

❖ mdy;kpd; epiyaq;fs;> ePh;kpd; epiyaq;fs;> fhw;W Miyfs;> mZ kpd; epiyaq;fs; 
Nghd;w gy kpd;%yq;fs; cs;sd. 

  
❖ Ntjp Mw;wiy kpd;dhw;wyhf khw;Wk; fyd; kpd;fyd; vdg;gLk;.  

 
❖ njhlh;r;rpahf ePz;lfhyk; kpd;Ndhl;lj;ij mspg;gjd; mbg;gilapy;> kpd;fyd;fs; ,U 

tifg;gLk;.  
 

❖ xU Kiw kl;LNk gad;gLj;jf;$ba kpd;fyd;fs; Jiz kpd;fyd;fs; vdg;gLk;.  
 

❖ ,uz;L my;yJ mjw;F Nkw;gl;l kpd;fyd;fis ,izj;J vdg;gLk;.  
 

❖ gyKiw kpd;Ndw;wk; nra;J njhlh;e;J gad;gLj;jf;$ba kpd;fyd;fs; Jiz 
kpd;fyd;fs; vdg;gLk;.  
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❖ cUthf;fg;gLk; mLf;F kpd;fy mLf;F vdg;gLk;.  

 
❖ kpd;Rw;W vd;gJ kpd;fyj;jpd; Neh;KidapypUe;J vjph;Kidf;F kpd;D}l;lk; nry;Yk; 

njhlh;r;rpahd %ba ghijahFk;.  
 

❖ kpd;fyd;> rhtp> kpd;tpsf;F kw;Wk; ,izg;Gf;fk;gp Nghd;wtw;wpd; njhFg;G vspa 
kpd;Rw;W vdg;gLk;.  
 

❖ ,uz;L my;yJ mjw;F Nkw;gl;l kpd;tpsf;Ffs; njhlhpizg;gpy; ,izf;fg;gLk; 
kpd;Rw;W> njhlhpizg;G kpd;Rw;W vdg;gLk;. 
 

❖ ,uz;L my;yJ Nkw;gl;l kpd; tpsf;Ffs; gf;f ,izg;gpy; ,izf;fg;gLk; kpd; Rw;W 
gf;f ,izg;G kpd;Rw;W vdg;gLk;.  
 

❖ kpd;rhjdq;fis FwpaPLfshy; Fwpg;gjd; %yk; nghpa kpd; Rw;Wg;glq;fis kpf 
vspjhf ek;khy; Ghpe;Jnfhs;s KbfpwJ.  
 

❖ jd; topNa kpd;D}l;lq;fisr; nry;y mDkjpf;Fk; nghUs;fs; kpd;flj;jpfs; vdg;gLk;.  
 

❖ jd; topNa kpd;D}l;lq;fisr; nry;y mDkjpf;fhj nghUs;fs; kpd;flj;jhg; nghUs;fs; 
vdg;gLk;.  
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myF 3 
 

ek;ikr; Rw;wp epfOk; khw;wq;fs; 
 
mwpKfk;  
 
khw;wk; vd;why; vd;d?  
 

❖ xU nghUs; jd;Dila epiyapy; ,Ue;J kw;nwhU epiyf;F khWk; epfo;Nt khw;wk; 
vdg;gLk;. nghUspd; Muk;g epiyf;Fk; ,Wjp epiyf;Fk; cs;s Fwpg;gplj;jf;f 
NtWghNl khw;wk; vdg;gLk;.  

 
❖ khw;wk; vd;gJ ,aw;ifapd; epajpahFk;. ek; md;whl tho;tpy; ek;ikr; Rw;wpg; gy 

khw;wq;fisf; fhz;fpNwhk;. Fwpg;gpl;l fhy ,ilntspapy; thdpiyapy; khw;wk; 
epfo;fpwJ. ,NjNghy; gUtq;fSk; khWfpd;wd.  

 
❖ fhfpjk; jPg;gpbj;j clNd vhpfpwJ. Mdhy; ,Uk;G Mzp JUg;gpbf;f rpy ehl;fs; 

Mfpd;wd. ghy japuhf khw rpy kzpNeuq;fis vLj;Jf; nfhs;fpwJ. Mdhy;> 
rikf;Fk; NghJ rpy epkplq;fspy; fha;fwpfs; nte;J tpLfpd;wd.  
 

❖ khw;wq;fs; vd;gJ tbtk;> epwk;> ntg;gepiy> epiy kw;Wk; ,iaG Nghd;w gz;Gfspy; 
(ve;jg; gz;gpYk;) epfoyhk;.  

 
❖ nghUl;fspy; Vw;gLj;jg;gLk; ,j;jifa khw;wq;fspy; rpytw;iw ehk; fz;fshy; 

fhzKbAk; rpytw;iwf; fz;fshy; fhz ,ayhJ.  
 
khw;wq;fspd; tiffs;:  

 
❖ ,aw;ifapy; gy;NtW khw;wq;fs; ek;ikr; Rw;wp epfo;fpd;wd. rpy khw;wq;fs; kpf 

tpiuthf epfo;fpd;wd. rpy khw;wq;fs; epfog; gy kzpj;Jspfs;> ehl;fs; my;yJ 
tUlq;fs; Njitg;gLfpd;wd.  

 
❖ rpy khw;wq;fs; jw;fhypfkhdit> rpy khw;wq;fs; epue;jukhdit. rpy khw;wq;fs; Gjpa 

nghUl;fis cUthf;Ffpd;wd> rpy khw;wq;fs; Gjpa nghUl;fis cUthf;Ftjpy;iy.  
 

❖ rpy khw;wq;fs; ,aw;ifahdit> rpy khw;wq;fs; kdpjh;fshy; cUthf;fg;gLgit. rpy 
khw;wq;fs; tpUk;gj;jf;f khw;wq;fis cz;lhf;Ffpd;wd. rpy khw;wq;fs; tpUk;gj;jfhj 
khw;wq;fis cz;lhf;Ffpd;wd.  

 
,jd; mbg;gilapy; ehk; khw;wq;fisf; fPo;f;fz;lthW tifg;gLj;jyhk;.  
 

❖ nkJthd kw;Wk; Ntfkhd khw;wq;fs;  
❖ kPs; kw;Wk; kPsh khw;wq;fs;  
❖ ,aw;gpay; kw;Wk; Ntjpapay; khw;wq;fs;  
❖ tpUk;gj;jf;f kw;Wk; tpUk;gj;jfhj khw;wq;fs;  
❖ ,aw;ifahd kw;Wk; kdpjdhy; Vw;gLj;jg;gLk; khw;wq;fs;  

 
nkJthd kw;Wk; Ntfkhd khw;wq;fs;  
 
nkJthd khw;wq;fs;: 
 

❖ rpy khw;wq;fs; epfo mjpf Neuj;ij vLj;Jf;nfhs;fpd;wd. (kzpfs; / ehl;fs; / 
khjq;fs; / Mz;Lfs;) ,it nkJthd khw;wq;fs; vd miof;fg;gLfpd;wd.  

 
 v.fh: efk; kw;Wk; Kb tsh;jy; gUtepiy khw;wk;> tpij Kisj;jy;  
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Ntfkhd khw;wq;fs;:  
 

❖ rpy khw;wq;fs; epfo Fiwe;j msNt Neuj;ij vLj;Jf; nfhs;fpd;wd (nehbfs;/ 
epkplq;fs;) ,it Ntfkhd khw;wq;fs; vd miof;fg;gLfpd;wd.  

 
 v.fh: gY}d; ntbj;jy;> fz;zhb ciljy;> gl;lhR ntbj;jy;> fhfpjk; 
  vhpjy;. 
 
kPs; kw;Wk; kPsh khw;wq;fs;: 
 
kPs; khw;wk; :  
 

❖ rpy khw;wq;fs; epfOk;NghJ> khw;wkile;j nghUs;fs; kPz;Lk; jq;fspd; gioa 
epiyf;Fj; jpUk;g Kbe;jhy; mit kPs; khw;wk; vd;wiof;fg;gLfpwJ.  

 
 vLj;Jf;fhl;L: njhl;lhy; rpZq;fp jhtuk; (njhLjYf;Fj; Jyq;Fjy;)> ug;gh;  
 tisak; ePSjy;> gdpf;fl;b cUFjy;.  
 
kPsh khw;wk;:  
 

❖ khw;wkile;j nghUs;fs; kPz;Lk; jq;fspd; gioa epiyf;Fj; jpUk;gKbahJ. mjhtJ 
kPz;Lk; Muk;gepiyg; nghUs;fis ngw KbahJ. mt;tif khw;wk; kPsh khw;wk; 
vd;wiof;fg;gLk;.  

 
 vLj;Jf;fhl;L: ghy; japuhf khWjy;> czT nrhpj;jy;> khtpypUe;J ,l;yp  jahhpj;jy;.  
 
,aw;gpay; kw;Wk; Ntjpapay; khw;wq;fs;  
 
,aw;gpay; khw;wq;fs;:  
 

❖ ,aw;gpay; khw;wk; vd;gJ xU jw;fhypf khw;wk; MFk;. xU nghUspd; Ntjpapay; 
,iaG khwhky; mjd; ,aw;gpay; gz;Gfspy; kl;LNk khw;wq;fs; epfo;tJ ,aw;gpay; 
khw;wq;fs; MFk;. ,q;F Gjpa nghUs; vJTk; cUthtJ ,y;iy.  

 
 vLj;Jf;fhl;;L: gdpf;fl;b cUFjy;> cg;G my;yJ rh;f;fiuapid  fiuryhf;FtJ> 
,ug;gh; tisaj;jpid ,Oj;jy;.  
 
ehk; ,g;nghOJ ePhpy; epfOk; ,aw;gpay; khw;wq;fisg; gw;wp Ghpe;J nfhs;syhk;.  
 

❖ ePuhdJ> jpl> jput kw;Wk; thA epiyfspy; cs;sJ. ntg;gg;gLj;Jjy; %yNkh my;yJ 
Fsph;tpj;jy; %yNkh ,e;epiyfspy; khw;wq;fis Vw;gLj;jyhk;.  

 
❖ ntg;gg;gLj;Jk; NghJ Mw;wy; mspf;fg;gLtJk;> Fsph;tpf;Fk; NghJ Mw;wy; 

ntspNaw;wg;gLtJk; ,k;khw;wq;fSf;Ff; fhuzkhfpwJ.  
 
  

khw;wk; Kiw 
gdpf;fl;bia ntg;gg;gLj;jp ePuhf 
khw;Wjy; 

cUFjy;  

ePiu ntg;gg;gLj;jp ePuhtpahf 
khw;Wjy; 

Mtpahjy; 

ePuhtpia Fsph;tpj;J ePuhf 
khw;Wjy; 

Mtp RUq;Fjy;  

ePiu Fsph;tpj;J gdpf;fl;bahf 
khw;Wjy;  

ciwjy; 
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NkYk; xU ,aw;gpay; khw;wj;ij gw;wp ehk; Ghpe;J nfhs;syhk;.  
 
fiujy;:  
 
jpz;kj; Jfs;fs; jdpj;jdp %yf;$Wfshfg; gphpf;fg;gl;L> ePh;k %yf;$WfSf;F ,ilNa 
tpuTjiy ehk; fiujy; vd;fpNwhk;.  
 

❖ fiug;ghd; vd;gJ fiunghUisf; fiuf;ff;$ba nghUshFk;.  
❖ fiunghUs; vd;gJ fiug;ghdpy; fiuaf;$ba nghUshFk;.  
❖ fiunghUs; fiug;ghdpy; fiuAk; NghJ fiury; cz;lhfpwJ.  

 
fiunghUs; + fiug;ghd; → fiury; 

 
ePh; xU nghJf; fiug;ghd;. mJ ngUk;ghyhd nghUs;fis 
fiuf;fpwJ. 

 
Ntjpapay; khw;wq;fs;  
 

❖ nghUs;fspd; Ntjpg;gz;Gfspy; khw;wq;fs; Vw;gl;lhy; mJ Ntjpapay; khw;wq;fs; 
vdg;gLk;. Ntjpapay; khw;wq;fs; Gjpa nghUs;fis cz;lhf;Ffpd;wd.  

 
 vLj;Jf;fhl;L : kuk; vhpjy;> Nrhsk; nghhpjy;> nts;s Mguzq;fs;  fUikahjy;> 
kw;Wk; ,Uk;G JUg;gpbj;jy;. 
 
   

,aw;gpay; khw;wk; Ntjpapay; khw;wk; 
Gjpa nghUs;fs; 
cUthtjpy;iy 

Gjpa nghUs;fs; 
cUthfpd;wd 

Ntjp ,iagpy; khw;wk; Vw;glhJ Ntjp ,iagpy; khw;wk; 
Vw;gLk; 

,J xU jw;fhypf khw;wk; ,J xU epue;ju khw;wk; 
,J xU kPs; tpid ,J xU kPsh tpid  

 
tpUk;gj;jf;f kw;Wk; tpUk;gjfhj khw;wq;fs;  
 
tpUk;gj;jf;f khw;wq;fs;:  
 

❖ Rw;Wr;#oYf;Fg; gad;jUk; my;yJ Rw;Wr;#oiyg; ghjpf;fhj> ek;khy; tpUk;gg;gLk; 
khw;wq;fs; tpUk;gj;jf;f khw;wq;fs; vdg;gLk;.  

 
 vLj;Jf;fhl;L: fha; fdpahjy;> gUt epiy khw;wk;> jhtuq;fs; tsUjy;>  czT 
rikj;jy;> ghy; japuhjy;.  
 
tpUk;gj;jfhj khw;wq;fs;:  
 

❖ Rw;Wr;#oYf;Fg; gad;juhj my;yJ jPq;F tpistpf;f$ba> ek;khy; tpUk;gg;glhj 
khw;wq;fs; tpUk;gjfhj khw;wq;fs; vdg;gLk;.  

 
 vLj;Jf;fhl;L: fhLfs; mopjy;> gok; mOFjy;> ,Uk;G JUg;gpbj;jy;  
 

xU jplg;nghUis ntg;gg;gLj;Jk; nghOJ jputkhfhky; Neubahf thA 
epiyf;F khWtJ gjq;fkhjy; vdg;gLk;. cjhuzk; : fw;G+uk;  
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,aw;ifahd kw;Wk; kdpjdhy; Vw;glf;$ba khw;wq;fs;  
 
,aw;ifahd khw;wq;fs;:  
 

❖ ,aw;ifapy; jhdhfNt epfOk; kdpj fl;Lg;ghl;bw;F mg;ghw;gl;l khw;wq;fs; 
,aw;ifahd khw;wq;fs; vdg;gLk;.  

 
 vLj;Jf;fhl;L: Gtpapd; Row;rp> kio nga;jy;> mkhthir Kjy; ngsh;zkp  tiu 
epytpd; ntt;NtW epiyfs;.  
 
 
 
kdpjdhy; Vw;glf;$ba khw;wq;fs; my;yJ nraw;ifahd khw;wq;fs;:  
 

❖ kdpjd; jd; tpUg;gj;jpw;fhf Vw;gLj;Jk; khw;wq;fs; kdpjdhy; Vw;gLj;jg;gl;l khw;wq;fs; 
my;yJ nraw;ifahd khw;wq;fs; vdg;gLk;. ,j;jifa khw;wq;fs; jd;dpr;irahf 
epfohJ.  

 
 vLj;Jf;fhl;L: rikj;jy;> fhLfis mopj;jy;> gaphpLjy;> fl;blq;fs;  fl;Ljy;.  
 
epidtpy; nfhs;f : 
 

❖ cyfpYs;s midj;JNk VNjh xU khw;wj;jpw;F cl;gLj;jg;gLfpwJ. ,it ,lk;> 
tbtk;> cUtk;> epiy> tz;zk;> ntg;gepiy kw;Wk; ,iagpy; epfoyhk;.  
 

❖ Ntfkhd khw;wk; - FWfpa fhy mstpy; eilngWk;. nkJthd khw;wk; - mjpf fhyk; 
vLj;Jf;nfhs;Sk;. 
 

❖ kPs; khw;wk; - kPz;Lk; jd; Muk;g epiyia milAk;. kPsh khw;wk; - kPz;Lk; jd; 
Muk;g epiyia milahJ.  
 

❖ tpUk;gj;jf;f khw;wk; - Rw;Wr; #oYf;Fg; gad;juf;$baJ kw;Wk; Mgj;J mw;wJ.  
tpUk;gj;jfhj khw;wk; - Rw;Wr;#oYf;Fg; gad;juhJ kw;Wk; Mgj;jhdJ.  
 

❖ ,aw;ifahd khw;wk; - ,aw;ifapy; jd;dpr;irahf eilngwf;$baJ.  
 
kdpjdhy; Vw;gLj;jg;gl;l khw;wk; - kdpjd; jd; tpUg;gj;jpw;fhf Vw;gLj;jpaJ.  
 

❖ fiury; - fiunghUis fiug;ghdpy; fiuj;Jg; ngwg;gLfpwJ.  
 

❖ jpz;kj; Jfs;fs; jdpj;jdp %yf;$Wfshfg; gphpf;fg;gl;L> ePh;k %yf;$WfSf;F 
,ilNa tpuTjiy ehk; fiujy; vd;fpNwhk;.  
 

 
 
 
 
 
 
 
 
 
 
 
 



 

35 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

myF– 4 
 

fhw;W 
 
mwpKfk;:  
 

❖ fhw;W ek;ikr; Rw;wp vq;Fk; epiwe;Js;sJ. ek;khy; fhw;iw ghh;f;f ,ayhJ. Mdhy; 
fhw;W ,Ug;gij ehk; gy topfspy; czu KbAk;.  

 
❖ vLj;Jf;fhl;lhf> kuq;fspd; ryryg;G> nfhbapy; Nghl;l Jzpfspd; mirT> kpd;tprpwp 

,aq;Fk;nghOJ mirAk; jpwe;j Gj;jfj; jhs;fs;> thdj;jpy; gwf;Fk; gl;lk; 
Nghd;wit %yk; fhw;wpd; ,Ug;ig ehk; mwpe;J nfhs;syhk;.  

 
❖ ek;khy; fhw;wpidg; ghh;f;fNth> njhlNth> Ritf;fNth KbahJ. Mdhy; czu KbAk;. 

fhw;wpdhy; jhd; ,e;j mirTfs; midj;Jk; rhj;jpakhfpd;wd. ,jpypUe;J> ek;ikr; 
Rw;wpYk; fhw;W cs;sJ vd;gjid ek;khy; Ghpe;Jf;nfhs;s KbfpwJ.  

 
❖ ehk; caph;tho fhw;W kpf mj;jpahtrpakhdJ MFk;. cztpy;yhky; ek;khy; rpy 

ehl;fs; tho ,aYk;> ePhpy;yhky; rpy kzp Neuq;fs; tho ,aYk;. Mdhy; 
fhw;wpy;yhky; rpy epkplq;fs; $l tho ,ayhJ. vdNt midj;J caphpdq;fSf;Fk; 
caph;tho fhw;W kpf mtrpakhfpwJ.  

 
❖ fhw;W mire;J rpy rkaq;fspy; njd;wyhfTk;> rpy rkaq;fspy; GayhfTk; tPRk;. 

nky;ypa tpirAld; tPRk; fhw;W Fsph;r;rpahfTk; ,dpikahfTk; ,Ug;gjhy; njd;wy; 
vd;W miof;fg;gLfpwJ. mjpf tpirAld; tPRk; fhw;W kuq;fis NtUld; rha;f;fTk; 
tPLfspd; $iufis mbj;Jr; nry;Yk; jpwidAk; ngw;wpUg;gjhy; Gay; vd;W 
miof;fg;gLfpwJ.  

 
❖ Rthrpj;jYf;Fk; vhpj;jYf;Fk; fhw;W kpf mtrpakhfpwJ. mjpfkhfTk;> NkNy nry;yr; 

nry;yf; FiwthfTk; fhzg;gLk;. Vnddpy;> ehk; NkNy nry;yr; nry;y Gtpapd; 
<h;g;Gtpir Fiwtjhy;> mjpf msT fhw;wpid Gtpahy; <h;f;f Kbahky; NghfpwJ. 

 
tspkz;lykhdJ Ie;J ntt;NtW mLf;Ffshy; MdJ. mitahtd:  
 

* mbtsp kz;lyk; (Troposphere)  

* mLf;Ftsp kz;lyk; (Stratosphere)  

* ,iltsp kz;lyk; (Mesosphere)  

* madp kz;lyk; (lonosphere)  

* Gwtsp kz;lyk; (Exosphere) 
  
mbtsp kz;lykhdJ G+kpf;F mUfpYs;s ehk; thOk; mLf;F MFk;. ,J Gtp 
Nkw;gug;gpypUe;J 16 fp.kP cauk; tiuapyhdJ. fhw;wpd; ,af;fk; ,e;j mLf;fpy;jhd; 
eilngWk;. ,t;tLf;fpy; cs;s ePuhtpjhd; Nkfq;fs; cUthff; fhuzkhf ,Uf;fpwJ.  
 

❖ G+kpapy; ehk; mDgtpf;fk; thdpiyf;F ,e;j mLf;Nf fhuzkhfpwJ. tYthd fhw;W 
kw;Wk; khWghlhd thdpiyiaj; jtph;g;gjjw;fhf ,t;tLf;Ff;F Nky;jhd; thD}h;jpfs; 
gwf;fpd;wd.  

 
❖ mLf;Ftsp kz;lykhdJ mbtsp kz;lyj;Jf;F Nky; mike;Js;sJ. ,e;j 

mLf;fpy;jhd; XNrhd; glyk; cs;sJ. XNrhd; glykhdJ> #hpadpypUe;J tuf;$ba Gw 
Cjhf; fjph;fspd; jhf;fj;jpypUe;J G+kpapy; cs;s midj;J caph;fisAk; 
ghJfhf;fpwJ. 

 
4.2. Mf;rp[d;> fhh;gd;-il-Mf;irL kw;Wk; iel;u[d; Nghd;wit fhw;wpy; fye;Js;sd vd;gij 
cWjpg;gLj;Jk; Nrhjid : 
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fhw;W xNu nghUshy; Mdjh? my;yJ xU fyitah? 
 

❖ gd;neLq;fhykhf> mjhtJ 18-Mk; E}w;whz;L tiuapYk;> kdpjh;fs; fhw;wpid 
gUg;nghUspy; mlq;fpAs;s xNu tifahd mbg;gilj;Jfs;fs; vd;Nw epidj;jdh;.  

 
❖ vdpDk;> 1774-y; N[hrg; gphp];l;yp vd;gth; jdpj;Jtkhd xU Nrhjidia Nkw;nfhz;L 

“fhw;W vd;gJ mbg;gilg; nghUs; my;y: Mdhy;; mJ gy thAf;fs; mlq;fpAs;s xU 
fyit” vd;gijr; Nrhjid %yk; ep&gpj;jhh;.  

 
❖ mth; epwkw;w> mjpf tpidj;jpwd; nfhz;l thAtpidf; fz;lwpe;jhh;. gpd;dh; mt;thA 

Mz;ldp ytha;rpah; vd;w gpnuQ;R Ntjpapayhsuhy; ‘Mf;rp[d;’ vd;W ngahplg;gl;lJ. 
 

❖ gphp];l;yp xU ePh;j;njhl;bapy; xU kpjitapidg; Nghl;L mjpy; xU nkOFth;j;jpapid 
itj;jhh;. (me;j nkOFth;j;jpapid xU fz;zhb [hbapidf; nfhz;L %bdhh;; 
[hbapd; mbg;gFjpapy; ePh; ,Ue;jikahy; ,t;tikg;gpDs; fhw;W EioaNth> 
ntspNawNth topapy;yhjthW [hb Kw;wpYk; milf;fg;gl;Ls;sJ. (glk; - 1) 

 
❖ ePq;fs; A+fpj;jthNw kpfr; rpwpa fhyj;jpw;Fs;> vhpAk; nkOFth;j;jpahdJ 

mize;JtpLk;. Xh; cUg;ngUf;Fk; fz;zhbapidf; nfhz;L #hpa xspf;fw;iwfisf; 
Ftpj;J> nkOFth;j;jpapid kPz;Lk; vhpa itf;f Kaw;rpj;jhh;.  

 
❖ ,t;thwhf %ba [hbapidj; jpwf;fhkNyNa mth; gyKiw [hbapDs; cs;s 

nkOFth;j;jpia kPz;Lk; kPz;Lk; vhpa itf;f Kaw;rpj;jhh;. Mdhy; nkOFth;j;jpia 
kPz;Lk; vhpa itf;f Kbatpy;iy. ,jpypUe;J ehk; vd;d mwpayhk;? (glk; - 2.) 

 
❖ fhw;wpDs; vhpjYf;Fj; Jiz nra;Ak; VNjh xU nghUs; ,Ue;jJ vd;Wk;> mJ NtW 

xU nghUshf khw;wk; mile;Jtpl;lJ vd;Wk; mwpayhk;.  
 

❖ vhpjYf;Fj; Jiz nra;Ak; xU nghUs; NtnwhU nghUshf Kw;wpYk; khw;Wk; tiu 
RludhJ vhpfpd;wJ. gpd;dh; mize;J tpLfpd;wJ. (gpd;dhspy; te;j Ntjpapayhsh;fs; 
vhpjYf;Fj; Jiz nra;Ak; thAtpid Mf;rp[d; vd;W ngahpl;L> vhpjy; epfOk; 
nghOJ ngUk;ghyhd Mf;rp[d;> fhh;gd;-il-Mf;i]lhf khw;wg;gLk; vd;Wk; 
fz;lwpe;jdh;). 

 
❖ jw;nghOJ ePhpDs; mkpo;j;jp itf;fg;gl;Ls;s [hbapid ntspf;fhw;W EioahjthW 

ftdkhfj; J}f;fp> [hbapDs; capUs;s xU Rz;nlypapid gphp];l;yp itj;jhh;. (glk; 
-3.) ePq;fs; A+fpj;jthNw [hbapy; Mf;rp[d; ,y;yhjjhy; Rz;nlyp ,we;Jtpl;lJ. 
,jpypUe;J vyp caph;tho Mf;rp[d; mtrpak; vd;gJ njspthfpwJ (glk; - 4). 

 
❖ mLj;jgbahf> [hbapid ftdkhfj; J}f;fp> mjDs; xU Gjpdhr; nrbapid itj;jhh;. 

Rz;nlypiag; Nghd;W Gjpdhr; nrbAk; capUs;sJ vd;gjhy;> mr;nrb thbtpLk; vd;W 
epidj;jhh; (glk; -5). (Fwpg;G glk; 5-iaf; fhz;f. mjpy; [hb ePUf;Fs;Ns mkpo;e;J 
,Uf;Fk;nghONj nrb cs;Eiof;fg;gLfpwJ.  

 
❖ Vnddpy; ntspf;fhw;W [hbapDs; Eiotijj; jLg;gjw;fhf ,t;thW ePhpDs;; 

nrbahdJ Eioj;J [hbapDs; itf;fg;gLfpwJ). Mdhy; mr;nrbahdJ thltpy;iy. 
Gjpdhr; nrbapid itj;j rpwpJ Neuj;jpw;Fg; gpd;> nkOFth;j;jpapid kPz;Lk; vhpa 
itf;f Kbe;jJ. NkYk; Rlh; mizahky; vhpe;jJ. (glk;-6). 

 
❖ xU [hbapDs; xU nkOFth;j;jp vhpa itf;fg;gl;L> Gjpdhr; nrbAk;> Rz;nlypAk; 

[hbapDs; itf;fg;gl;ld. ,t;thwhf nra;J [hbapDs; cs;s Mf;rp[d; KOtijAk; 
fhh;gd;-il-Mf;i]lhf khw;wkila itj;jhh;. mjidj; njhlh;e;J [hbapDs; 
itf;fg;gl;l ,U caphpdq;fSk; njhlh;e;J caph; tho;e;jd. (glk; - 7).  
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❖ ,jpypUe;J jhtuj;jpw;Fk;> tpyq;fpw;Fk; ,ilapy; Xh; ,zf;fkhd cwT Vw;gl;L 
cs;sij Ghpe;J nfhz;lhh;. mjhtJ Rz;nlypahdJ Mf;rp[idg; gad;gLj;jp fhh;gd;-
il- Mf;i]bid ntspapLfpwJ vd;Wk;> Rz;nlyp ntspapl;l fhh;gd;-il-Mf;i]bid 
jhtuk; ngw;Wf;nfhz;L Mf;rp[id ntspapLfpwJ vd;Wk; fz;lwpe;jhh;. 

 
❖ 1730 Kjy; 1799 Kba> [hd; ,d;n[d;̀ T]; vd;gth; jhtuq;fs; xspr;Nrh;f;ifapid 

epfo;j;Jtjw;F #hpa xsp Njitg;gLfpwJ vd;gjid ep&gpj;jhh;.  
 

❖ Rthrpf;Fk; Rz;nlypahYk;> vhpAk; nkOFth;j;jpahYk;> fhh;gd;-il-Mf;irL 
ntspaplg;gl;L khrilAk; fhw;wpid> jhtuq;fs; xspr;Nrh;f;if Ghpe;J Mf;rp[id 
ntspapl;L> J}a;ikg;gLj;JfpwJ vd;gijAk; ep&gpj;jhh;. 

 
❖ ,r;Nrhjidfspy; %yk;> fhw;W xU fyit vd;gjidAk;> fhw;whdJ Mf;rp[d;> 

fhh;gd;-il-Mf;irL Nghd;w gy thAf;fisj; jd;dfj;Nj nfhz;Ls;sJ vd;gJk; 
njspthfpwJ. 

 
xspr;Nrh;ifapy; Mf;rp[d; ntspahfpwJ. 
 
nray;ghL 2 :  
 

❖ i`l;hpy;yh nrbapd; xU fpisia vLj;J mjid xU Gdypy; itf;fTk;. Gdiy 
glj;jpy; fhl;bathW ePh; epug;gg;gl;l KfitapDs; jiyfPohf itf;fTk;.  

 
❖ xU Nrhjidf; Fohia Gdypd; jz;bd; kPJ jiyfPohf ftpo;f;fTk;. Gdypd; jz;L 

ePUf;Fs; %o;fpapUf;FkhW nra;a Ntz;Lk;.  
 

❖ ,e;j mikg;ig #hpa xsp gLkhW rpwpJ Neuk; itf;fTk;. Nrhjidf; FohapDs; 
thAf;Fkpopfs; NknyOtijf; fhzyhk;. thAf;Fkpo;fspDs;> jhtuj;jpd; xspr;Nrh;f;if 
%yk; ngwg;gl;l Mf;rp[d;jhd; cs;sJ.  

 
❖ Nrhjidf; FohapDs; Nrfhpf;fg;gl;l fhw;wpdUfpy; vhpAk; jPf;Fr;rp xd;iwf; 

nfhz;Lte;jhy; mJ Rlh;tpl;L vhpAk;. ,jpypUe;J Nrfhpf;fg;gl;l thAthdJ Mf;rp[d; 
vdj; njsptilayhk;. 

 
fhw;wpy; fye;Js;s Mf;rp[d; kw;wk; iel;u[dpd; ,iaig fzf;fpLk; Nrhjid : 
 

nray;ghL 3 : 
❖ ,Uk;G Mf;rp[Dld; ,ize;J JUg;gpbj;J ,Uk;G Mf;irlhf khWtJ ehk; mwpe;jNj. 

,e;j epfo;tpidg; gad;gLj;jp fhw;wpy; cs;s Mf;rp[dpd; mstpidf; fzf;fplyhk;. 
 

❖ Vnddpy;> JUg;gpbj;jy; tpidf;Fj; Njitahd Mf;rp[d; fhw;wpypUe;J ngwg;gl;lJ.  
 

❖ xU rpwpa mstpy; nky;ypajhd ,Uk;Gf; fk;gpr; RUspid vLj;J RUl;b xU 20 kp.yp. 
mstPl;Lld; $ba Nrhjidf; FohapDs; mOj;jp itf;fTk;. gpd; FohapDs; ePiu 
Cw;wTk;. mjpfsT ePhpid Nrhjidf;Fohapidr; rha;j;J ntspNaw;wTk;.  

 
❖ xU 500 kp.yp gPf;fhpDs; ghjpasT ePhpid Cw;wTk;. mjDs; Nrhjidf; Fohapid 

ftp;e;j epiyapy; itf;fTk;. ,e;j mikg;gpid ve;jnthU njhe;juTk; nra;ahky; xU 
thuk; mg;gbNa itf;fTk;. 

 
❖ me;j ,Uk;Gf; fk;gpr;RUspy; Vw;gl;Ls;s khw;wj;ijAk; Nrhjidf; FohapDs; cs;s 

ePhpd; mstpidAk; cw;WNehf;fTk;. Nrhjidf; FohapDs; ePhpd; msT 
cah;e;Js;sijf; fhzyhk;.  
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❖ ,Uk;ghdJ ePhpy; cs;s Mf;rp[id vLj;Jf; nfhz;L JUg;gpbg;gjhy; mjw;F <lhd 
msT Nrhjidf; Foha;f;F ntspNa cs;s ePH;> Nrhjidf; FohapDs; EioAk;. ,J 
Vwj;jho 20 rjtPjk; ,Uf;Fk;. ,jd; %yk; fhw;wpy; Vwj;jho 20 rjtPjk; Mf;rp[d; 
,Ug;gij mwpayhk;. 

 
NkYk; mwpe;Jnfhs;Nthk;! : 
 

❖ Nldpay; &jh;/Nghh;L vd;w ];fhl;yhe;ijr; Nrh;e;j Ntjpapayhsh; iel;u[idf; 
fz;lwpe;jhh;.  

 
❖ mth; Kjypy; vhpAk; nkOFth;j;jpapid cs;slf;fpa kzp[hbapid gad;gLj;jp 

fhw;wpYs;s Mf;rp[id fhh;gd;-il-Mf;i]lhf khw;wpdhh;. gpd; me;jf; fhw;wpidr; 
Rz;zhk;G ePhpy; nrYj;jp mjpYs;s fhh;gd;-il-Mf;irL thAtpidAk; kw;wpYk; 
ePf;fpdhh;. 
 

❖ ,t;tifapy;> fhw;wpy; Mf;rp[d; kw;Wk; fhh;gd;-il-Mf;irL Kw;wpYk; ,y;iy vd;gij 
cWjp nra;jgpd;dh; mf;fhw;whdJ vhpjYf;Fk; Jiz Ghpatpy;iy> jhtuk; 
caph;thoTk; nghUj;jkhdjhf ,y;iy vd;W mwpe;jhh;. mf;fhw;W iel;lhpypUe;J 
ngwg;gl;l iel;u[d; thAtpd; gz;gpid xj;jpUe;jijf; fz;lwpe;J mjw;F ‘iel;u[d;’ 
vdg; ngahpl;lhh;. 

 
fhw;wpy; cs;s fhh;gd;-il-Mf;irilf; fz;lwpAk; Nrhjid : 
 

❖ xU fz;zhbf; Ftisapy; rpwpjsT Rz;zhk;G ePiu vLj;Jf;nfhs;sTk;. mjDs; 
cwpQ;R Foha; nfhz;L fhw;wpid nrYj;jTk;.  

 
❖ mt;thW nrYj;Jk;nghOJ> Rz;zhk;G ePhpDs; ntz;zpw tPo;gbT cUthFk;. rpwpJ 

Neuk; cw;W Nehf;fpdhy;> me;jr; Rz;zhk;G ePh; ghy;Nghy khWk;. 
 

❖ ,jpypUe;J fhw;wpDs; fhh;gd;-il-Mf;irL ,Ug;gij mwpayhk;. 
 
4.3. fhw;wpd; ,iaG  
 

❖ gphp];l;ypapd; Nrhjidiaj;; njhlh;e;J ,d;n[d;`T]; kw;Wk; &jh;/Nghh;L epfo;j;jpa 
NrhjidfspypUe;J fhw;W xNutpjkhd Jfs;fisf; nfhz;l nghUsy;y vd mwpe;J 
nfhz;Nlhk;.  

 
❖ jw;NghJ fhw;wpy; mlq;fpAs;s gFjpg; nghUs;fisg; gl;baypLNthk;. ,JNt fhw;wpd; 

,iaG MFk;. 
 

❖ fhw;wpd; ngUk;gFjp iel;u[d; thA MFk;. fhw;wpy; Ie;jpy;-ehd;F gq;F iel;u[d; thA 
cs;sJ. fhw;wpd; ,uz;lhtJ ngUk;gq;F Mf;rp[d; MFk;. ,J Njhuhakhf Ie;jpy;-xU 
gq;F MFk;.  

 
❖ iel;u[idAk;> Mf;rp[idAk; jtpu> fhw;wpy; rpwpjsT fhh;gd;;-il-Mf;irL> ePuhtp> 

Mh;fhd; kw;Wk; `Pypak; Nghd;w thAf;fSk; cs;sd. NkYk; fhw;wpy; rpwpjsT J}Rg; 
nghUs;fSk; mlq;fpAs;sd. 

 
 fhw;wpd; $Wfspd; ,iaG NkYs;s glj;jpy; nfhLf;fg;gl;Ls;sJ. 
 
 
fhw;wpd; ,iaG ,lj;Jf;F ,lKk;> fhyepiyiag; nghWj;Jk; khWghL milfpwJ. 
cjhuzj;jpw;F> 
 

❖ njhopw;rhiy mjpfKs;s efuq;fspy; cyTk; fhw;wpy;; kw;w ,lq;fspy; cs;sij tpl 
mjpf msT fhh;gd;-il-Mf;irL ,Uf;Fk;.  
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❖ flNyhu gFjpfspYs;s fhw;wpy; kw;w ,lq;fis tpl mjpf msT ePuhtp 

mlq;fpapUf;Fk;. 
 

❖ kiof;fhyq;fspy; fhw;wpy; mjpf msT <ug;gjk; fhzg;gLk;. 
 

❖ fhw;Nwhl;lKs;s ,lq;fspy; cs;s fhw;wpy; mjpf msT J}Rg;nghUs;fs; fhzg;gLk;. 
 
fhw;wpy; cs;s J}Rg;nghUs;fisf; fz;lwpAk; Nrhjid  
 
 Xh; ,Ul;L miwapDs; nky;ypa Jthuk; topahf #hpa xsp CLUtpdhy; xsp 
nry;Yk; jlj;jpy; J}Rg;nghUs;fs; epiwe;J ,Uf;Fk;. Mdhy; mtw;iw #hpa xsp gLk;NghJ 
kl;LNk ek; fz;fshy; ghh;f;f KbfpwJ. ekJ gFjpapy; cs;s J}Rg;nghUs;fspd; mstpidf; 
fzf;nfLf;f xU nray;ghl;bidr; nra;ayhkh? 
 
 xU tiuglj;jhspid vLj;Jf;nfhz;L> mjpy; 5x5 nr.kP vd;w mstpy; xU fl;lj;jpid 
tiuaTk;. me;j tiuglj;jhspy; nky;ypa glykhf rpwpJ fphP]pidj; jltTk;. 
,e;jj;jhshdJ J}Rfisr; Nrfhpf;Fk; jhshfr; nray;gLk;. ,NjNghy; ehd;F my;yJ Ie;J 
jhs;fisj; jahh; nra;aTk;.  
 
 gpd;dh; tFg;giwapy; fye;jhNyhrpj;J> ,e;jj; jhs;fis vq;F itg;gJ> vt;tsT 
ehl;fs; itg;gJ> ve;j Kiwapy; itj;jpUe;jhy;> mJ rpwe;j Nrhjidahf mikAk; vd;W 
tpthjpj;J> mt;tplq;fspy; itf;fTk;.  
  me;j jhs;fs;  gwe;J NghfhjthW jhs;fisg; nghUj;jp itf;fTk;. Fwpg;gpl;l 
ehl;fSf;Fg; gpd;> midj;Jj; jhs;fisAk; Nrfhpj;J J}Rg;nghUs;fspd; vz;zpf;ifia 
cUg;ngUf;fp fz;zhbapd; JizAld; fzf;fplTk;.; glj;jpy; fhzg;gLk; mikg;G Nghd;w 
xd;W cq;fSf;Fk; fpilf;fyhk;. 
 
 Fwpg;gpl;Ls;s fl;lj;jpDs; Nrfhpf;fg;gl;Ls;s ruhrhp J}Rg; nghUl;fspd; vz;zpf;ifia 
gpd;tUkhW fzf;fplyhk;. 
 
(jhspy; Fwpg;gpl;Ls;s gFjpapy; fhzg;gLk;  
 
   
  (jhspy; Fwpg;gpl;Ls;s gFjpapy; fhzg;gLk; J}Rg;nghUs;fspd; nkhj;j 
vz;zpf;if) 

ruhrhp =  ------------------------------------------------------------------------------------------------------ 
  (jhspy; Fwpg;gpl;l gfjpapy; cs;s fl;lq;fspd; vz;zpf;if) 
 
 J}Rg;nghUs;fspd; tPr;rpid gpd;tUkhW fzf;fplyhk;. 
 
  tPr;R = mjpfgl;r msT – Fiwe;j gl;r msT 
 
vy;yh ,lq;fspypUe;Jk; ngwg;gl;l jhs;fspy; J}Rg;nghUs;fisf; fzf;fpl;L mjidg; 
gpd;tUk; ml;ltidapy; G+h;j;jp nra;aTk;. 
 
 
 
 
 
 

❖ ve;j 
,lj;jpy; mjpfsT J}Rg;nghUs;fs; fhzg;gLfpwJ? 
 ____________________________________________ 
 

❖ ve;j ,lj;jpy; Fiwe;jsT J}Rg;nghUs;fs; fhzg;gLfpwJ? 

J}R Nrfhpf;fg;gl;l 
,lk; 

ruhrhp J}rpd; msT tPr;R 
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____________________________________________ 
 
fhw;wpy; cs;s ePuhtpiaf; fz;lwpAk; Nrhjid  
 
 xU Kfitapy; rpy gdpf;fl;bj; Jz;Lfis vLj;Jf;nfhs;sTk;. rpwpJ Neuk; mjid 
Nki[ kPJ itf;fTk;. vd;d epfo;fpwJ vd cw;W Nehf;fTk;. me;j Kfitapd; 
ntspg;Gwj;jpy; rpwpa ePh;j; Jspfs; cUthtijf; fhzyhk;.  
 
 me;j ePh;j; Jspfs; vq;fpUe;J te;jit vdj; njhpAkh? Kfitapd; Nkw;gug;gpYs;s 
Fsph;r;rpapdhy;> fhw;wpYs;s ePuhtp Fwph;e;J ePh;j;Jspfshf khw;wk; ngw;Ws;sd.  
 
,r;NrhjidapypUe;J> fhw;wpy; ePuhtp cs;sij mwpa KbfpwJ. 
 
 
4.4. vhpjy; kw;Wk; cs;nshpjy;  
 

❖ ehk; nkOFth;j;jp> fhfpjk;> kz;nzz;nza;> fhp> kuk; kw;wk; rikay; vhpthAit 
vhpf;Fk;nghOJ mf;rp[d; Njitg;gLfpwJ.  

 
❖ ,tw;iw vhpar; nra;Ak; Mf;rp[d; ek;ikr; Rw;wpAs;s fhw;wpypUe;Jjhd; fpilf;fpwJ. 

xU nghUs; njhlh;e;J vhpa Ntz;Lkhdhy; njhlh;r;rpahd fhw;W Njitg;gLfpwJ.  
 

❖ vhpAk; nghUSf;Ff; fpilf;Fk; Mf;rp[id epWj;jptpl;lhy; nghUs; vhpahJ. 
 
nray;ghL 4 : vhptjw;F Mf;rp[d; Njit 
 
  

❖ ,U nkOFth;j;jpfis NkirNky; itf;fTk;. ,U nkOFth;j;jpfSk; rkmstpYk;> rk 
cauj;jpYk; ,Uf;FkhW mikf;fTk;. mtw;iw Rz;zf;fl;bapdhy; nkOFth;j;jp 1 
kw;Wk; 2 vdf; Fwpf;fTk;.  

 
❖ ,uz;L nkOFth;j;jpfisAk; xspur; nra;aTk;. jw;NghJ nkOFth;j;j 2-I xU 

fz;zhb Kfitahy; glj;jpy; fhl;bathW %lTk;. 
 

❖ ,U nkOFth;j;jpfSk; vd;d epof;fpwJ vdf; ftdpf;fTk;. 
 

❖ nkOFth;j;jp 1-y; vd;d epfo;fpwJ? 
 

❖ nkOFth;j;jp 2-y; vd;d epfo;fpwJ? 
 

❖ Vd; %lg;gl;l nkOFth;j;jp mize;jJ vd;gjid A+fpf;f Kbfpwjh? 
 

❖ epfo;Tfisj; njhFg;Nghk;. 
 

❖ nkOFth;j;jp 1 Cjp mizf;Fk; tiuapYk; my;yJ ntsptpir vJTk; 
nray;glhjtiuapYk; njhlh;e;J vhpAk;. Vndd;why; mJ vhptjw;fhd fhw;W njhlh;e;J 
fpilj;Jf;nfhz;L ,Uf;fpwJ. 

 
❖ nkOFth;j;jp 2 rpwpJ Neuk; vhpe;J gpd; mizfpwJ. vhpAk; nkOFth;j;jpiaf; 

fz;zhb Kfitahy; %Lk;nghOJ> %ba Kfitf;Fs; ,Ue;j mf;rp[id 
vLj;Jf;nfhz;L nkOFth;j;jp vhpfpwJ.  

 
❖ Fiwe;j msT fhw;W kl;LNk KfitapDs; cs;sjhy;> kpff; Fiwe;j msT 

Mf;rp[d;jhd; nkOFth;j;jp vhpaj; JizGhpfpwJ. KfitapDs; cs;s fhw;wpYs;s 
Mf;rp[d; KOtJk; cgNahfg;gLj;jg;gl;lgpd; nkOFth;j;jp mizfpwJ. 
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❖ ,e;jr; Nrhjidia ntt;NtW msTfs; nfhz;l nfhs;fyd;fisf; nfhz;L jpUk;gr; 
nra;aTk;.  

 
vLj;Jf;fhl;lhf> 250 kp.yp $k;Gf;Flit> 500 kp.yp fz;zhbg; Gl;b> xU ypl;lh; [hb kw;Wk; 
,uz;L ypl;lh; [hb Nghd;wtw;iw vLj;Jf; nfhs;syhk;. vhpAk; nkOFth;j;jpia ,e;jf; 
nfhs;fyd;fisf; nfhz;L xd;wd;gpd; xd;whf %lTk;. gpd;dh; nkOFth;j;jp miztjw;F 
vLj;Jf;nfhs;Sk; fhyj;ijf; fz;Lgpbj;J ml;ltizg;gLj;jTk;. 
 
t.vz;. nfhs;fydpd; fd msT (kpyp) nkOFth;j;jp miza vLj;Jf; nfhs;Sk; 

fhyk; (tpdhb) 

   
   
   
 
ml;ltizia mbg;gilahff; nfhz;L ck;khy; tpsf;fk; vOj KbAkh? ------------- 
 

❖ tspkz;lyj;jpd; cah; mLf;Ffspy; Mf;rp[d; msT Fiwthf ,Uf;Fk;. mjdhy; 
,uhf;nfl;Lfis tpz;zpy; nrYj;Jk;NghJ> vhpnghUSld; Mf;rp[idAk; Nrh;j;Nj 
nrYj;JfpNwhk;. 
 

❖ Mf;rp[d; Kd;dpiyapy; xU nghUis ntg;gg;gLj;Jk; nghOJ xspiaAk;> 
ntg;gj;iAk; ntspg;gLj;Jk; epfo;T vhpjy; vdg;gLk;. xspapd;wp ntg;gj;ij 
ntspg;gLj;Jk; epfo;T cs;nshpjy; vdg;gLk;. 

 
4.5 jhtuq;fs; kw;Wk; tpyq;Ffspd; tho;f;ifapy; fhw;wpd; Kf;fpaj;Jtk; 
 
jhtuq;fspd; Rthrk; : 
 

❖ jhtuq;fspd; tsh;r;rpf;F Mw;wy; Njitg;gLfpwJ. vdNt> jhtuq;fspYk; Rthrk; 
eilngWfpwJ.  

 
❖ Rthrpj;jypd;nghOJ> jhtuq;fs;> tpyq;Ffisg; NghyNt Mf;rp[id cs;spOj;J 

fhh;gd;-il-Mf;iril ntsptpLfpd;wd.  
 

❖ jhtuq;fs; tspkz;lyf; fhw;Wld; epfo;j;Jk; thAg;ghpkhw;wk; mtw;wpd; ,iyfspYs;s 
];nlhkl;lh vd;w kpfr;rpwa ,iyj;Jisfs; %yk; eilngWfpwJ. 

  
xspr;Nrh;;f;if 
 

❖ jhtuq;fs; mtw;wpw;fhd cztpid xspr;Nrh;f;if %yk; cw;gj;jp nra;fpd;wd.  
 

❖ xspr;Nrh;;f;ifapd; nghOJ> fhw;wpYs;s fhh;gd;-il-Mf;irLk; kz;zpYs;s ePUk; #hpa 
xspapd; JizAld; tpidGhpe;J czit cw;gj;jp nra;fpd;wd. ngUk;ghyhd 
jhtuq;fspy; gr;irak; vDk; xU epwkp fhzg;gLfpwJ. 

 
❖ ,J xspr;Nrh;f;ifapd; nghOJ #hpa xspapid cwpQ;r gad;gLfpwJ. fPOs;s 

rkd;ghL xspr;Nrh;f;ifia tpsf;FfpwJ. 
 

fhh;gd;-il -  #hpaxsp  czT + 
 gr;irak; 
Mf;irL + ePh;;  Mf;rp[d; 
 

❖ jhtuq;fs;> Rthrpj;jypd;nghOJ vLj;Jf; nfhz;l Mf;rp[id tpl mjpf msT 
Mf;rp[id xspr;Nrh;f;ifapd; nghOJ ntsptpLfpd;wd. 

 



 

42 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

tpyq;Ffspd; Rthrk; 
 

❖ caphpdq;fspd; midj;Jk; caph; thof; fhuzkhf ,Uf;Fk; kpf Kf;fpakhd jdpkkhd 
Mf;rp[d; fhw;wpy; cs;sJ vd;gij ehk; mwpNthk;. ehk; Rthrpf;Fk; fhw;wpy; Mf;rp[d; 
21 rjtPjk; cs;sJ. Mf;rp[d; ,d;wp caph;fs; tho ,ayhJ. 

 
❖ ehk; Rthrpf;Fk;nghOJ> mjpYs;s Mf;rp[d;> nrhpf;fg;gl;l czTg; nghUSld; Ntjp 

tpidGhpe;J> fhh;gd;-il-Mf;irL> ePuhtp kw;Wk; Mw;wiy cUthf;FfpwJ. 
 

❖ ,t;tpidapy; cUthFk; Mw;wyhdJ> ekJ clypd; gy;NtW nray;fshd ,af;fk;> 
tsh;r;rp kw;wk; tsh;rpij khw;wj;jpw;F cjTfpwJ.  

 
❖ ,t;tpidapy; nrhpf;fg;gl;l czTg; nghUSld; Mf;rp[d; tpidGhpe;J> fhh;gd;-il-

Mf;irL> ePuhtp kw;Wk; Mw;wy; cUthFk; epfo;T “Rthrk;” vdg;gLk;. ,t;tpidia 
rkd;ghl;by; gpd;tUkhW vOjyhk;. 

 
  czT +   fhh;gd;-il- 
  Mf;rp[d;   Mf;irL + ePh; + Mw;wy; 
 

❖ Rthrj;jpd; NghJ cUthFk; fhh;gd;-il-Mf;irL ,uj;jj;jpy; fye;J> EiuaPuy;fs; 
%yk; ntspNaw;wg;gLfpd;wd. 

 
❖ ehk; cs;spOf;Fk; kw;Qk; ntspapLk; fhw;wpy; xNu khjphpahd thAf;fs; cs;sd. 

Mdhy; iel;u[idj; jtpu> kw;w thAf;fspd; msTfspy; khw;wk; Vw;gLk;. cs;spOf;Fk; 
fhw;wpy; fhh;gd;-il-Mf;irbd; msT mjpfk;. 

 
cs;spOf;Fk; kw;Wk; ntspapLk; fhw;wpd; ,iaGfisf; fPo;f;fz;l ml;ltizapy; fhz;f. 
 

gFjpg; nghUl;fs;  cs;spOf;Fk; fhw;W ntspNaw;Wk; fhw;W 
iel;u[d; 78% 78% 
Mf;]p[d; 21% 16% 
fhh;gd;-il-Mf;irL 0.03% 4% 
ePuhtp khWgLk; msT $LjyhfntspNaWk; 
ke;jthAf;fs; 0.95% 0.95% 
J}R  khWgLk; msT ,y;iy 
ntg;gepiy miwntg;gepiy cly; ntg;gepiy 

 
ePhpy; jhtuq;fs; kw;Wk; tpyq;Ffspd; Rthrk; 
 

❖ Fsq;fs;> Vhpfs;> MWfs; kw;Wk; fly;fs; Nghd;wtw;wpy; cs;s ePhpy; Fwpg;gpl;l msT 
Mf;rp[d; fiue;jpUf;Fk;.  

 
❖ ,e;j Mf;rp[id ePh;epiyfspy; thOk; jhtuq;fs; kw;Wk; tpyq;Ffs; jq;fsJ 

Rthrj;jpw;F gad;gLj;jpf; nfhs;fpd;wd.  
 

❖ cjhuzkhf jtisfs; Njhy;topahfTk;> kPd;fs; nrjpy;fspd; Jiz nfhz;Lk; 
Rthrpf;fpd;wd. 
 

 
 

* fhh;gd;-il-Mf;iril -57°Cf;F Fsph;tpf;Fk; nghOJ> mit jput epiyia 
milahky;> Neubahf jpl epiyf;F khWfpwJ.  ,jid cyh; gdpf;fl;b 
vd;wiof;fpd;wdh;.   
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* ,J Fsph;tpf;Fk; fhuzpahfg; gad;gLfpwJ.  ,iwr;rp kw;Wk; kPd;fs; Nghd;wtw;iw 

ruf;Fe;J kw;Wk; ruf;Fg; ngl;bfspy; Vw;Wkjp nra;Ak;nghOJ> mg;nghUs;fisg; 
gjg;gLj;j cyh; gdpf;fl;biag; gad;gLj;Jfpd;wdh;. 

 

4.6. fhw;wpd; gad;fs; : 

❖ jhtu kw;Wk; tpyq;Ffspd; Rthrj;jpw;F fhw;W gad;gLfpwJ. 

❖ kuf;fl;il> epyf;fhp> kz;nzz;nza;> rikay; vhpthA (LPG)> Nghd;w vhpnghUs;fis 
vhpf;f fhw;W cjTfpd;wJ. 

❖ mOj;jg;gl;l fhw;W gy;NtW thfdq;fspd; lah;fspy; gad;gLfpwJ. 

❖ ,aw;ifapd; ePh; Row;rpapy; fhw;W Kf;fpag; gq;F tfpf;fpwJ. 

❖ #hpadplkpUe;J tUk; jPq;F tpistpf;ff;$ba fjph;tPr;Rfs; Gtpapd; Nkw;gug;gpw;F 
tUtij tspkz;lyj;jpYs;s XNrhd; glyk; jLf;fpd;wJ. 

❖ rpy jtph;f;f Kbahj #oy;fspy;> 

* Rthrg; gpur;ridAs;s Nehahspfs; 

* kpf caukhd kiyr; rpfuq;fs; VWNthh; 

* Mo;fly; ePe;Jgth;fSk; Mf;rp[d; thA epiwe;j cUisia Rthrj;jpw;F 
gad;gLj;Jfpd;wdh;. 

❖ tPRk; fhw;whdJ> fhw;whiyfspd; ,wf;iffis Royr; nra;fpd;wJ. fhw;whiyfs; ePh; 
epiyfspypUe;J ePh; ,iwf;fTk;> khT miuf;fTk;> kpd;rhu cw;gj;jpf;Fk; 
gad;gLfpd;wd. 

epidtpy; nfhs;f : 

❖ fhw;W ek;ikr; Rw;wp vy;yh ,lq;fspYk; ,Uf;fpd;wJ. 

❖ ekJ G+kpiar; Rw;wp xU nghpa ciw Nghyf; fhzg;gLk; fhw;W> tspkz;lyk; 
vd;wiof;fg;gLfpwJ. 

❖ Mf;rp[d; Kd;dpiyapy; xU nghUis ntg;gg;gLj;Jk; NghJ> xspiaAk;> 
ntg;gj;ijAk;> ntspg;gLj;Jk; epfo;T vhpjy; vdg;gLk;. 

❖ jhtuq;fspd; xspr;Nrh;f;ifapd; nghOJ ntspahFk; Mf;rp[id tpyq;Ffs; jq;fs; 
Rthrj;jpw;Fg; gad;gLj;jpf; nfhs;fpd;wd vd;gij gphp];l;ypapd; Nrhjid %yk; ehk; 
mwpayhk;. 

❖ ,d;n[d;̀ T]; Nrhjidapd; %yk; xspr;Nrh;f;ifapd; nghOJ Mf;rp[id ntspapl 
#hpa xsp Njitg;gLfpwJ vd;gij mwpayhk;. 

❖ fhw;wpy; iel;u[d; 78 rjtPjk;> Mf;rp[d; 21 rjtPjk;> fhh;gd;-il-Mf;irL 1 rjtPjk; 
ePuhtp> ke;j thAf;fs; kw;Wk; rpW J}Rg;nghUl;fs; fye;Js;sd. 

❖ fhw;wpd; ,iaG ,lj;jpw;F ,lk; kw;Wk; gUtj;jpw;Fg; gUtk; khWgLfpwJ. 

❖ jhtuq;fspy;> 

fhh;gd;-il -  #hpaxsp  czT + 
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 gr;irak; 
Mf;irL  + ePh;; + Mf;rp[d; 

 
❖ tpyq;Ffspy;> 

 czT +   fhh;gd;-il- 
 Mf;rp[d;   Mf;irL + ePh; + Mw;wy; 
 

❖ ePH;tho; jhtuq;fSk;> tpyq;FfSk; Rthrj;jpw;F ePhpy; fiue;Js;s Mf;rp[idg; 
gad;gLj;Jfpd;wd. 

❖ G+kpia Neubahfj; jhf;ff;$ba jPq;F tpistpf;ff;$ba fjph; tPr;Rfis 
tspkz;lyj;jpYs;s XNrhd; glyk; jLj;Jg; ghJfhf;fpwJ. 
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gUtk;-3 
 

myF– 1 
fhe;jtpay; 

 
cdJ A+fk; rhpahdJjhd;. me;jg;ghiw fhe;jj;jd;ikAilaJ. mJ Nkf;d]pd; ifj;jbia 
kl;Lky;y> ,Uk;ghyhd midj;Jg; nghUs;fisAk; <h;g;gij kf;fs; fz;lwpe;jhh;. ,Nj 
Nghd;w ghiwfs; cyfpd; gy gFjpfspy; fz;lwpag;gl;ld. fhe;jj;jd;ikAila ,g;ghiwfs; 
rpWtd; Nkf;d]pd; ngauhy; ‘Nkf;dl;’ vd;Wk;> ‘Nkf;dill;’ vd;Wk; miof;fg;gl;ld. 
,g;ghiwfs; fz;lwpag;gl;l nkf;dPrpah vd;w Chpd; ngauhYk; ,g;ngah; te;jpUf;fyhk; vdf; 
fUjg;gLfpwJ.  
 
fhe;jj;jd;ikAila jhJ Nkf;dill; vd;W miof;fg;gLfpwJ. ,it ,aw;ifahd ghiwfs; 
vd;gjhy; xU Fwpg;gpl;l tbtk; ,tw;wpw;Ff; fpilahJ. Nkf;dill; ,aw;iff; fhe;jk; 
vdg;gLfpwJ. fhe;jq;fs; jpirapid mwpag; gad;gLtjhy; ,it topfhl;Lk; fw;fs; vdTk; 
miof;fg;gLfpd;wd.  
 
fhe;jq;fspd; gytpj tbtq;fs;:  
 
,Uk;Gj;Jz;Lfisf; fhe;jkhf;Fk; Kiwia kdpjd; mwpe;j gpd;dh; gy tbtq;fspy; 
fhe;jq;fs; nra;ag;gl;L> gad;gLj;jg;gLfpd;wd. kdpjdhy; jahhpf;fg;gl;l ,j;jifa fhe;jq;fs; 
nraw;iff; fhe;jq;fs; vd miof;fg;gLfpd;wd.  
 
rl;l fhe;jk;> yhl fhe;jk;> tisa fhe;jk; kw;Wk; fhe;j Crp Mfpaitg; nghJthfg; 
gad;gLj;jg;gLk; nraw;iff; fhe;jq;fs; MFk;.  
 
fhe;jj;jd;ikAs;s kw;Wk; fhe;jj;jd;ikaw;w nghUs;fs;:  
 
fhe;jj;jhy; <h;f;fg;glf;$ba nghUs;fs; fhe;jj;jd;ikAs;s nghUs;fs; vdg;gLfpd;wd. ,Uk;G> 
Nfhghy;l;> epf;fy; Nghd;wit fhe;jj;jd;ik cs;s nghUs;fs; MFk;.  
 
fhe;jj;jhy; <h;f;fg;glhj nghUs;fs; fhe;jj; jd;ikaw;w nghUs;fs; vdg;gLfpd;wd. fhfpjk;> 
nefpop Nghd;w nghUs;fs; fhe;jj;jd;ik mw;w nghUs;fs; MFk;.  
 
fhe;jj; JUtq;fs;:  
 
,Uk;Gj;J}s;fis xU fhfpjj;jpy; vLj;Jf;nfhs;sTk;. xU rl;lfhe;jj;ij mjd; Nky; 
fpilahf itj;J> rpyKiw ,Uk;Gj;Jfs;fSf;Fs; Gul;lTk;. jw;NghJ rl;lfhe;jj;ij 
vLj;Jg;ghUq;fs;.  
 
rl;lfhe;jj;jpd; ve;jg; gFjpapy; ,Uk;Gj;Jfs;fs; kpff; Fiwthf fhe;jj;jpd; ve;jg; gFjpapy; 
,Uk;Gj;Jfs;fs; mjpfk; xl;bAs;sdNth mg;gFjpia fhe;jj;jpd; JUtq;fs; vd;fpNwhk;. 
 

• fhe;jq;fisf; nfhz;Lnra;ag;gLk; ghpNrhjidfSf;Fcq;fSf;F ,Uk;Gj; 
Jfs;fs; mjpfk; Njitg;gLk;.  xUfhe;jj;ijkzypy; ed;FNjha;j;JvLj;jhy; 
,Uk;Gj;Jfs;fs; fhe;jj;NjhLxl;bf;nfhz;LtUtijePq;fs; ghh;f;fyhk;.  kzy; 
fpilf;ftpy;iynadpy; fspkz; Nghd;wtw;wpYk; Kaw;rpf;fyhk;. 

 
• ,Uk;Gj;Jfs;fs; ,y;iynadpy; rpwpa ,Uk;Gj;Jz;Lfisg; gad;gLj;jyhk;.  

mjidr; rpwpJrpwpjhfNrfhpj;JNrhjidf;Fg; gad;gLj;jyhk;. 
 

fhe;jj;jpd; <h;g;Gtpir fhe;jj;jpd; ,U KidfspYk; mjpfkhf ,Uf;fpwJ. ,e;j ,U 
KidfisAk; fhe;jj;jpd; JUtq;fs; vd miof;fpNwhk;.  

fhe;jj;jpd; <h;g;Gtpir fhe;jj;jpd; ,U KidfspYk; mjpfkhf ,Uf;fpwJ. ,e;j ,U 
KidfisAk; fhe;jj;jpd; JUtq;fs; vd miof;fpNwhk;.  



 

46 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 
cq;fsplk; Fjpiu tbt fhe;jNkh> my;yJ gpw tbtpyhd fhe;jq;fNsh ,Ug;gpd; mtw;wpd; 
JUtq;fisAk; ,e;j nray;ghl;bd; %yk; fz;lwpa KayTk;.  
 
fhe;jq;fisf; nfhz;L jpirawpjy;:  
 
rl;lfhe;jj;jpd; eLtpy; xU E}iyf; fl;b mjidj; njhq;ftplTk;. fhe;jk; ve;jj; jpirapy; 
xa;Tepiyf;F tUfpwJ vdg;ghh;f;fTk;.  
 
fhe;jk; xa;Tepiyf;F tUk; jpirf;F ,izahf (mjhtJ rl;lfhe;jj;jpw;F ,izahf) xU 
Nfhl;bid xU ml;ilapNyh> my;yJ NkirapNyh tiue;J nfhs;Sq;fs;.  
 
fhe;jj;ij nkJthfj; jpUg;gp kWgbAk; mJ Xa;Tepiyf;F tUk; tiu fhj;jpUf;fTk;. 
,JNghy; %d;W my;yJ ehd;F Kiw kWgbAk; nra;J ghh;f;fTk;.  
 
njhq;ftplg;gl;l fhe;jk; vg;nghOJk; tlf;F njw;F jpirapNyNa xa;Tepiyf;F tUtijf; 
fhzyhk;. tlf;Nf Nehf;Fk; Kid fhe;jj;jpd; tlJUtk; vdTk;> njw;Nf Nehf;Fk; Kid 
fhe;jj;jpd; njd;JUtk; vdTk; miof;fg;gLfpwJ.  
 
jilapd;wp njhq;f tplg;gl;Ls;s fhe;jkhdJ vg;nghOJk; tlf;F – njw;F jpirapNyNa 
Xa;T epiyf;F tUk;.  
 
fhe;jj;jpd; jpirfhl;Lk; gz;G gy Mz;Lfshf jpiria mwpag; gad;gLj;jg;gl;L 
tUfpwJ.  Vwj;jho 800 Mz;LfSf;F Kd;G rPdh;fs; fhe;j fw;fisf; fl;b 
njhq;ftpl;lhy;> mit tlf;F – njw;F jpirapNyNa Xa;T epiyf;F tUtijf; 
fz;lwpe;jdh;.  fhe;jj; jd;ikAila fw;fisf; nfhz;L jpirfhl;Lk; fUtpfs; 
nra;J gad;gLj;jpdh;. 
 
rPdkhYkpfs; jq;fs; glFfspYk; fg;gy;fspYk; ,j;jifafw;fisf; nfhz;L> Gay; 
fhyq;fspYk;> %Lgdp fhyq;fspYk; jpiriaawpe;J ghJfhg;ghd fly; gazq;fis 
Nkw;nfhz;ldh;. 
 
fhe;j jpirfhl;Lk; fUtp:  
 
fhe;j jpirfhl;Lk; fUtp vd;gJ jpirawpa cjTk; xU fhe;j Crpg;ngl;b MFk;. jilapd;wp 
RoYk; tifapy; xU fhe;j Crp ,jd; ikaj;jpy; nghUj;jg;gl;Ls;sJ. fhe;j Crpapd; tl 
Kid Fwpaplg;gl;L fhz;gpf;fg;gl;Ls;sJ.  
 
fg;gy;fs; kw;Wk; tpkhdq;fspy; fhe;j jpirfhl;Lkl; fUtp nghJthf jhq;fs; jpirkhwp NtW 
,lj;jpw;Fr; nry;yhkypUf;f ,ij mtrpak; vLj;Jr; nry;fpd;wdh;.  
 
fhe;j Crpiag; gad;gLj;jp cq;fshy; Nkw;F jpiriaf; fz;lwpa fhe;j jpirfhl;Lk; 
fUtpia vt;thW gad;gLj;JtJ vd mwpe;J nfhs;sTk;.  
 
fhe;jq;fspd; <h;g;Gk;> tpyf;fKk;:  
 
fhe;jq;fspd; vjpnujph;JUtq;fs; (S – N, N - S) xd;iwnahd;W <h;f;fpd;wd. xj;jJUtq;fs; (N 
– N, S – S) xd;iwnahd;W tpyf;Ffpd;wd. 
  
fhe;jq;fis cUthf;FNthkh?  
nraw;iff; fhe;jq;fs; jahhpf;fg; gy Kiwfs; cs;sd. mjpy; Xh; vspa Kiwia 
gw;wpg; ghh;g;Nghk;.  
Xh; Mzp my;yJ rpwpa ,Uk;Gj; Jz;il Nki[apd; kPJ itf;fTk;. xU rl;lfhe;jj;jpd; 
xU Kidia Mzp / rpwpa ,Uk;Gj;Jz;bd; xU KidapypUe;J kWKid tiu xNu 
jpirapy; Nja;f;fTk;. Nja;f;Fk; NghJ jpiriaNah> fhe;j KidiaNah khw;whky; 
Nja;f;f Ntz;Lk;. 30 my;yJ 40 Kiw ,NjNghy; nra;aTk;. Mzp / ,Uk;Gj;Jz;L 
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fhe;jkhf khwp cs;sjh vd;gijf; fz;lwpa mjd; mUfpy; rpy Fz;^rpfs; my;yJ 
,Uk;Gj;J}s;fisf; nfhz;L nry;yTk;. mit fhe;jkhf;fg;gl;l Mzp / ,Uk;Gj; 
J}z;lhy; <h;f;fg;gLfpd;wdth? vd;gijf; ftdpf;fTk;. ,y;iynadpy; ,Nj Kiwiag; 
gpd;gw;wp kWgbAk; nra;J ghh;f;fTk;.  
 
ifNgrp> FWe;jfL> fzpdp Nghd;wtw;wpw;F mUfpy; fhe;jq;fis itj;jhy;> 
fhe;jq;fs; mjd; fhe;jj;jd;ikia ,oe;JtpLk;.  Me;jg; nghUs;fSk; 
ghjpg;Gf;Fcs;shFk;. 
 
fhe;jq;fs; mtw;wpd; fhe;jj;jd;ikia ,oe;J tpLkh? vg;nghOJ? 
 
ntg;gg;gLj;Jk; nghONjh> cauj;jpypUe;J fPNo NghLk;nghONjh> Rj;jpahy; jl;Lk; nghONjh 
fhe;jq;fs; mtw;wpd; fhe;jj;jd;ikia ,oe;J tpLfpd;wd.   

 
fhe;jq;fisg; ghJfhj;jy;:  
 
fhe;jq;fisr; rhpahd Kiwapy; ghJfhf;ftpy;iy vd;whYk; $l mit jkJ 
fhe;jj;jd;ikia ,oe;J tpLfpd;wd.  
 
rl;lfhe;jq;fisf; fhe;jj;jd;ik ,oe;J tplhky; ghJfhf;f> ,uz;L rl;lfhe;jq;fspd; 
vjpnujph; Kidfs; xd;iwnahd;W ghh;g;gJ Nghy; ,izahf itj;J> mtw;wpw;F ,ilapy; 
xU kuf;fl;ilia itf;fTk;. ,uz;L NjdpUk;Gj; Jz;Lfis fhe;jq;fspd; KidfSf;Fj; 
FWf;Nf glj;jpy; cs;sJ Nghy; itj;J rl; 
 
Fjpiu yhl tbt fhe;jj;jpd; KidfSf;Ff; FWf;Nf xU NjdpUk;Gj; Jz;il itj;Jg; 
ghJfhf;f Ntz;Lk;.  
 
fhe;jq;fspd; gad;ghLfs;:  
 
ekJ eilKiw tho;tpy; fhe;jq;fs; mlq;fpa gy;NtW fUtpfisg; gad;gLj;JfpNwhk;. 
fPo;f;fhZk; nghUs;fspy; fhe;jq;fs; vt;tpjk; gad;gLfpd;wd. 

 
  
kpd;fhe;jj; njhlh;tz;bfSk; ,Nj jj;Jtj;jpd; mbg;gilapy;jhd; ,aq;Ffpd;wd.  
 
kpd;fhe;jj; njhlh;tz;bf;F kpjf;Fk; njhlh;tz;b vd;w ngaUk; cz;L. gwf;Fk; njhlh;tz;b 
vdTk; ,J miof;fg;gLfpwJ. Bry;> ngl;Nuhy; Nghd;w vhpnghUs;fisg; gad;gLj;jhky;> ehk; NkNy 
Fwpg;gpl;l fhe;j <h;g;G kw;Wk; tpyf;F tpirfisf; nfhz;L ,e;j mjpNtf njhlh;tz;b 
,aq;FfpwJ.  
  
kpd;fhe;j njhlh; tz;b vt;thW Ntiy nra;fpwJ?  
 
kpd;fhe;jj; njhlh;tz;bapy; kpd;fhe;jq;fs; gad;gLfpd;wd. ,tw;wpd; topNa kpd;rhuk; ghAk;NghJ 
kl;LNk fhe;jj;jd;ik ngWfpd;wd. kpd;rhuj;jpd; jpir khWk;NghJ ,jd; JUtq;fSk; khWfpd;wd. 
njhlh;tz;bapd; mbapYk;> jz;lthsj;jpYk; cs;s fhe;jq;fspd; xj;j JUtq;fs; xd;iwnahd;W 
tpyf;Ftjd; fhuzkhf ,j;njhlh;tz;bapd; jz;lthsj;jpypUe;J 10 nr.kP cauj;jpy; me;juj;jpy; 
epiyepWj;jg;gLfpd;wd. fhe;jj;jpd; <h;g;G tpiriaAk;> fhe;jj;jpd; tpyf;F tpiriaAk;> gad;gLj;jp 
fhe;jg; nghUs;fis efh;j;j KbAk; jz;lthsj;jpy; gf;fthl;bYk;. njhlh;tz;bapd; fPNo 
gf;fthl;bYk; cs;s fhe;jq;fspdhy; ,e;jj; njhlh;tz;b Kd;Ndhf;fp nrYj;jg;gLfpwJ. 
kpd;Ndhl;lj;jpd; %yk; ,f;fhe;jq;fis ek;khy; fl;Lg;gLj;j KbAk;.  
 
gy ehLfspy; ,J njhlh;ghd Kaw;rpfs; Nkw;nfhs;sg;gl;lhYk;> rPdh> [g;ghd;> njd;nfhhpah 
Nghd;w ehLfspy; kl;LNk jw;NghJ eilKiwapy; gazpfs; Nghf;Ftuj;jpw;Fg; gad;gLfpwJ. 
,e;jpahtpYk; ,J njhlh;ghd rhj;jpaf; $Wfis muR Muha;e;J tUfpwJ.  

    
epidtpy; nfhs;f: 
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• fhe;jj;jd;ikAila jhJ Nkf;dill; vd;W miof;fg;gLfpwJ. Nkf;dill; ,aw;iff; 
fhe;jk; vdg;gLfpwJ.  
 

• kdpjdhy; jahhpf;fg;gl;l fhe;jq;fs; nraw;iff; fhe;jq;fs; vd miof;fg;gLfpd;wd.  
 

• fhe;jj;jhy; <h;f;fg;glhj nghUs;fs; fhe;jj; jd;ikaw;w nghUs;fs; vdg;gLfpd;wd.  
 

• jilapd;wp njhq;f tplg;gl;Ls;s fhe;jkhdJ vg;nghOJk; tlf;F – njw;F 
jpirapNyNa xa;T epiyf;F tUk;.  

 
• tlf;Nf Nehf;Fk; Kid tlJUtk;> njw;Nf Nehf;Fk; Kid njd;JUtk; MFk;.  

 

• fhe;j jpirfhl;Lk; fUtp vd;gJ jpirawpa cjTk; xU fhe;j Crpg;ngl;b MFk;.  
 

• fhe;jj;jpd; vjpnujph;JUtq;fs; (N – S, S-N) xd;iwnahd;W <h;f;fpd;wd. xj;j JUtq;fs; 
(N – N, S – S) xd;iwnahd;W tpyf;Ffpd;wd.  

 
• ntg;gg;gLj;Jk; nghONjh> cauj;jpypUe;J fPNo NghLk;nghONjh> Rj;jpahy; jl;Lk; 

nghONjh fhe;jq;fs; mtw;wpd; fhe;jj;jd;ikia ,oe;J tpLfpd;wd.  
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myF 2  
ePh;  

 
mwpKfk;:  
 
Gtpapy; fhzg;gLk; caph;tho;tjw;Fj; Njitahd mbg;gilg; nghUs;fspy; ePh; xU 
Kf;fpakhd nghUshFk;. ePuhdJ caph;fspd; ghpzhk tsh;r;rpapYk; caph;fs; epiy ngw;W 
tho;tjpYk; Kf;fpa gq;F tfpf;fpwJ. ePh; ,y;yhky; ,g;Gtpapy; caph; tho;itg; gw;wp fw;gid 
nra;Jghh;g;gJ kpfTk; fbdkhFk;. ePuhdJ ekJ Gtpapd; ntg;gepiyia xOq;FgLj;JfpwJ. 
NkYk;> caphpdq;fspd; cly; ntg;gepiyapid rkkhfg; NgZtjpYk; ePH; Kf;fpa 
gq;fhw;WfpwJ.  
 
ehk; ePhpid vq;fpUe;j ngWfpNwhk;?  
 
ekJ md;whl nray;fshd rikj;jy;> Fspj;jy;> Jzpfisj; Jitj;jy;> ghj;jpuq;fisf; 
fOTjy; Nghd;w gyn ray;ghLfSf;F ePh; kpfTk; mtrpakhFk;.  
 
ehk; ek;ikr; Rw;wpAs;s gy;NtW %yq;fspy; ,Ue;J ePhpidg; ngWfpNwhk;. fpzWfs;> 
fhy;tha;fs;> ePh;j;Njf;fq;fs;> Fsq;fs;> MWfs;> ePh;j;njhl;bfs;> Mo;Jisf; fpzWfs; 
Nghd;wit fpuhkq;fSf;Fk;> efuq;fSf;Fk; Kf;fpa ePh; Mjhuq;fshf tpsq;Ffpd;wd.  
 
cq;fs; fpuhkk; my;yJ efuj;jpy; fhzg;gLk; ePh; Mjhuq;fisg; gl;baypLf.  
 
cjhuzkhf> uhK jq;fs; tPl;bd; rikay; miwapYk; Fspay; miwapYk; Foha;fs; %yk; 
ePh; tUtjhff; $Wfpwhd;. rq;fh; jhd; Fspg;gjw;F fhiyapYk; khiyapYk; mbFohapypUe;J 
ePhpidg; ngWtjhff; $Wfpwhd;. uh[h mtdJ jhahh; jpdKk; mjpfhiyapy; vOe;J mUfpy; 
cs;s Fsj;jpypUe;J ePhpid vLj;J tUtjhf $Wfpwhd;. cq;fs; tPl;bw;F gad;gLk; ePhpid 
vq;fpUe;J ngWfpwPh;fs;?  
 
Gtpapd; nkhj;j ePUk; vq;F fhzg;gLfpwJ?  
 
,aw;ifapy; ePuhdJ %d;W epiyfspy; fhzg;gLfpwJ. mit jpz;kk;> ePh;kk; kw;Wk; thA 
epiyahFk;.  
 
jpz;k epiy (gdpf;fl;b) ,J caukhd kiyfspYk; gdpg;ghiwfspYk; JUtg;gpuNjrq;fspYk; 
gdpf;fl;bahfTk; %LgdpahfTk; fhzg;gLfpwJ.  
 
jput epiy (ePh;) ngUq;fly;fs;> fly;fs;> Vhpfs;> MWfs; kw;Wk; epyj;jbapy; ePuhdJ jput 
epiyapy; fhzg;gLfpwJ.  
 
thA epiy (ePuhtp) ek;ikr; Rw;wp fhzg;gLk; fhw;wpy; ePuhtp thA epiyapy; fhzg;gLfpwJ.  
 
ePhpd; guty;  
 
Gtpapd; nkhj;j gug;gstpy; ehd;fpy; %d;W gq;F ePh; #o;e;Js;sJ vd;gjid ehk; mwpNthk;. 
ngUk;ghyhd ePuhdJ> mjhtJ 97% ePuhdJ ngUq;fly;fspYk;> fly;fspYk; fhzg;gLfpwJ.  
 
flypy; fpilf;Fk; ePhpid ek;khy; Fbf;f ,aYkh?  
 
fly; ePuhdJ cg;G ePuhFk;. Mdhy; ehk; md;whl tho;tpy; gad;gLj;Jk; ePuhdJ cg;G ePh; 
my;y. mjid ehk; ed;dPh; vd miof;fpNwhk;. Fsq;fs;> Fl;ilfs;> MWfs;> Mo;Jisf; 
fpzWfs; kw;Wk; tPLfspy; fhzg;gLk; Foha;fspy; fpilf;Fk; ePh; nghJthf ed;dPuhFk;.  
 
Gtpapy; fhzg;gLk; ePhpd; mstpid 100% vdf; nfhz;lhy;> ekf;F fpilf;Fk; ed;dPhpd; msT 
vt;tsT vd;gjidf; fhz;Nghk;.  
 
fPNo nfhLf;fg;gl;Ls;s tl;l tpsf;fg;glj;jpidf; (Pie chart) fhz;f.  
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tl;l tpsf;fg;glj;jpypUe;J ehk; gpd;tUk; jfty;fisg; ngWfpNwhk;.  
 
Gtpapy; fhzg;gLk; ePhpy; 97% ePuhdJ cg;GePuhFk;. ed;dPhpd; msT ntWk; 3% MFk;. 
mtw;wpYk; xU gFjp JUtq;fspy; gdpg;gbTfs; kw;Wk; gdpahWfshfTk; cs;sjdhy; 
me;ePhpidAk; ek;khy; gad;gLj;j ,ayhJ.  
 
nkhj;jk; 3% cs;s ed;dPuhdJ gpd;tUkhW gutp cs;sJ.  
 
JUtg; gdpg;gbTfs;> gdpahWfs;   - 68.7%  
epyj;jb ePh;      - 30.1%  
kw;w ePh; Mjhuq;fs;     - 0.9 % 
Nkw;gug;G ePh;      -0.3 % 
nkhj;j Nkw;gug;G ePuhd 0.3% gpd;tUkhW gutpAs;sJ.  
 
Vhpfs;    87%  
MWfs;    2% 
rJg;G epy ePh;  11%  
     
ePuhdJ kz;zpy; cs;s cg;Gfs; kw;Wk; jhJg;nghUs;fis jd;Dld; fiuj;J 
vLj;Jr; nry;fpwJ. ,e;j cg;GfSk;> jhJf;fSk; fly;fs; kw;Wk; ngUq;fly;fspy; 
,yl;rf;fzf;fhd Mz;Lfshf gbe;J tUfpwJ. flypd; mbapy; fhzg;gLk; 
vhpkiyfSk; fly; ePUld; cg;gpid Nrh;f;fpd;wd. 
  
mjpf msT fiunghUs; fiue;Js;s ePhpid ek;khy; gad;gLj;jNth my;yJ 
gUfNth ,ayhJ. ,j;jifa ePhpid ehk; cg;G ePh; vd miof;fpNwhk;.  
 
ePhpd; ,iaG:  
 
ePh; vd;gJ xspGFk; jd;ik nfhz;l Ritaw;w> kzkw;w kw;W; epwkw;w xU Ntjpg;nghUshFk;.  
 
,U i`l;u[d; mZf;fs; xh; Mf;]p[d; mZTld; ,ize;J ePh; %yf;$W cUthfpd;wJ. 
ePhpd; %yf;$W tha;g;ghL H2O MFk;.  
 
ePhpd; Gw ,iaG ,lj;jpw;F ,lk; khWghLfpd;wJ. ePh; rpy ,lq;fspy; njspthfTk;> rpy 
,lq;fspy; fyq;fpa epiyapYk;> rpy ,lq;fspy; Mf;]p[d; Fiwe;Jk;> rpy ,lq;fspy; 
Mf;]p[d; nrwpe;Jk;> rpy ,lq;fspy; ed;dPuhfTk;> rpy ,lq;fspy; cth;g;ghfTk; 
fhzg;gLfpd;wJ. ePhpy; fye;Js;s cg;gpd; mstpidg; nghWj;J> ePuhdJ – ed;dPh;> cth;g;G 
ePh; kw;Wk; fly; ePh; vd %d;W Kf;fpa tiffshfg; gphpf;fg;gLfpwJ.  
 
ed;dPhpy; Fiwe;jgl;rk; 0.05% njhlq;fp mjpfgl;lrkhf 1% msTs;s cg;Gfs; 
fiue;jpUf;Fk;. cth;g;G ePhpy; mjpfgl;rkhf 3% tiuapy; cg;Gfs; fiue;j epiyapy; 
,Uf;Fk;. fly; ePhpy; 3 rjtPjj;jpw;F Nkw;gl;l mstpy; cg;Gfs; fiue;Js;sd. fly; ePuhdJ 
mjpfsT fiunghUs;fisf; nfhz;Ls;sJ. Nrhbak; FNshiuL> nkf;dPrpak; FNshiuL 
kw;Wk; fhy;rpak; FNshiuL Nghd;w cg;Gfs; fly;ePhpy; fiue;Js;sd.  
 
nghJthd tspkz;ly mOj;jj;jpy; ePuhdJ 0˚ nry;rpa]; ntg;gepiyapy; 
gdpf;fl;bahf ciwfpwJ. xt;nthU tUlKk; khh;r; 22 Mk; Njjp cyf ePh; 
jpdkhff; nfhz;lhlg;gLfpwJ.  
 
ePh; Row;rp:  
#hpa ntg;gj;jpd; fhuzkhf ePuhdJ Mtpahfp tspkz;lyj;jpw;Fr;  nry;fpwJ. 
tspkz;lyj;jpy; fhzg;gLk; ePuhtpahdJ Nkfkhf khWfpwJ. Nkfq;fspy; cs;s ePuhdJ 
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Gtpf;F kio my;yJ gdp tbtpy; kPz;Lk; tUfpwJ. ,e;j ,aw;if epfo;tpd; %yk; ePuhdJ 
J}a;ikahf;fg;gLfpwJ.  
 
,jid ehk; ePh; Row;rp vd;fpNwhk;. ,J xU njhlh; epfo;thFk;. ePh; Row;rpahdJ %d;W 
epiyfisf; nfhz;Ls;sJ. mit Mtpahjy;> Mtp RUq;Fjy; kw;Wk; kio nghopjy; MFk;. 
,e;j ePh; Row;rpapid ehk; i`l;uhyp[pf;fy; Row;rp (Hydrological Cycle) vd;Wk; 
miof;fpNwhk;.  
 
Mtpahjy;: fly;fs;> Fsq;fs; kw;Wk; MWfs; Nghd;w ePh; epiyfspy; fhzg;gLk; ePuhdJ 
#hpa ntg;gj;jpd; fhuzkhf MtpahfpwJ.  
 
Mtp RUq;Fjy;: tspkz;lyj;jpy; Mtpahjypd; fhuzkhf Eioe;j ePuhtpahdJ fhw;wpy; 
NkNy nry;yr; nry;y Fsph;r;rpaile;J kpf Ez;zpa ePh;j;jptiyfshf khwp Nkfq;fis 
thdpy; cUthf;Ffpd;wd.  
 
kionghopjy;: ,yl;rf;fzf;fhd kpf Ez;zpa ePh;j;jptiyfs; xd;Nwhnlhd;W Nkhjp nghpa 
ePh;j;jptiyfshf khWfpd;wd. Nkfq;fisr; Rw;wpAs;s fhw;whdJ Fsph;r;rpailAk; NghJ ,e;j 
ePh; kioahfNth my;yJ gdpahfNth Gtpia te;jilfpd;wJ.  
 
ePq;fs; ePuhtpg;Nghf;F vd;gjid gw;wp mwpe;jpUf;fpwPh;fsh?  
 
jhtuq;fs; ,iyj;Jisfspd; topahf ePuhdJ Mtpahf ntspNaWtNj ePuhtpg;Nghf;F 
vdg;gLk;.  
 
ePh; Row;rpapd; fhuzkhf ,aw;ifapy; vg;nghOJk; ePh; %d;W epiyfspYk; fhzg;gLfpwJ. 
Vhpfs;> MWfs; kw;Wk; ngUq;fly;fspy; cs;s ePuhdJ Mtpahfp ePuhtpapid 
cUthf;Ffpd;wJ. kioePuhdJ ePhpd; jput tbtkhFk;. kiyr;rpfuq;fspYk;> JUtq;fspYk; 
fhzg;gLk; gdpg;gbTfs; kw;Wk; gdpg;ghiwfspYk; ePh; jpz;k tbtpy; fhzg;gLfpwJ.  
 
,t;Tyfk; KOtJk; ePhpidg; gad;gLj;jpdhYk; ePhpd; ,k;%d;W epiyfSk; Gtpapy; 
fhzg;gLk; ePhpd; mstpid khw;w ,ayhtz;zk; epiyahf itj;Js;sd.  
 
ekJ tspkz;lyj;jpy; ePuhtp ,Ug;gij ehk; vt;thW mwpayhk;?  
 
,aw;if ed;dPh; Mjhuq;fs;:  
 
%d;W tifahd ,aw;if ed;dPh; Mjhuq;fs; Gtpapy; fhzg;gLfpd;wd.  
 
Nkw;gug;G ePh;  
 
Gtpapd; Nkw;gug;gpy; fhzg;gLk; ePh; Nkw;gug;G ePh; vdg;gLk;. MW> Vhp> ed;dPh;> rJg;Gepy ePh; 
Nghd;wit Nkw;gug;G ePH; Mjhuq;fshFk;.  
 
ciwe;j ePh;:  
 
JUtq;fspy; cs;s gdpg;gbTfs; kw;Wk; gdpahWfspy; ePh; ciwe;j epiyapy; fhzg;gLk; 
G+kpapy; cs;s nkhj;j ed;dPhpy; ngUksT> mjhtJ 68.7% ciwe;j epiyapy; fhzg;gLfpwJ.  
 
epyj;jb ePh; :  
Gtpg;gug;gpd; fPNo kz;zpy; epiwe;jpUf;Fk; my;yJ kz;zpy; nrwpe;jpUf;Fk; ePh; epyj;jb ePh; 
vdg;gLk;. ePUw;Wfs;> fpzWfs;> Mo;Jisf; fpzWfs;> mb Foha;fs; Nghd;wit %yk; ehk; 
epyj;jb ePhpidg; ngWfpNwhk;.  
 
,kakiy  
,kakiy gdpg;gbTfs;> gdpg;ghiwfs; kw;Wk; gdpahWfisf; nfhz;Ls;sJ. 
Mrpahtpd; Kf;fpa MWfspy; gj;J nghpa MWfs; ,kakiyapy; ,Ue;J 
njhlq;fpg; gha;fpd;wd. Vwf;Fiwa E}W Nfhb kf;fspd; tho;thjhukhd 
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ePh;j;Njitia ,t;thWfs; G+h;j;jp nra;fpd;wd.  
 
ePh; ghJfhg;G  
Gtpapy; fhzg;gLk; ePhpd; msT khw;wj;jpw;F cl;glhky; vg;NghJk; xNu khjphpahfNt cs;sJ. 
Mdhy; me;ePhpid cgNahfpf;Fk; jhtuq;fs;> tpyq;Ffs; kw;Wk; kdpjh;fspd; vz;zpf;if 
ehSf;F ehs; mjpfhpj;Jf; nfhz;Nl cs;sJ. ,jid ehk; ePh;g; gw;whf;Fiw vd 
miof;fpNwhk;.  
 
ePh;g; gw;whf;Fiwf;fhd fhuzq;fs; ahit?  
 
ePh;tho; tpyq;Ffs;  
gdpf;fhyq;fspy;> Fsph;e;j ehLfspy; Vhpfs; kw;Wk; Fsq;fs; Fsph;r;rpaile;J ePhpd; 
Nkw;gug;gpy; jpz;kepiy gdpg;glyq;fs; cUthfpd;wd. ,Ue;jNghjpYk; 
gdpg;glyj;jpw;F fPo; trpf;Fk; ePh;tho; tpyq;Ffs; ,wg;gjpy;iy. Vnddpy; kpjf;Fk; 
gdpg;glykhdJ xU ghJfhg;Gg; glykhf nray;gl;L ePhpypUe;J ntg;gk; 
ntspNaWtjid mDkjpg;gjpy;iy. vdNt ePhpd; Nkw;gug;G kl;LNk 
Fsph;r;rpaile;J gdpahf khWfpd;wJ ,f;fhuzq;fs; ePHtho; tpyq;FfSf;F 
rhjfkhf mike;J mit caph;tho cjTfpd;wd.  
 
ePh;g; gw;whf;Fiwf;fhd Kjd;ikahd fhuzq;fs;:  

1. kf;fs; njhifg; ngUf;fk;  
2. rPuhd kio nghoptpd;ik  
3. epyj;jb ePh;kl;lk; Fiwjy;  
4. ePh; khRgLj;jy;  
5. ePhpid ftdf;Fiwthf ifahSjy;  

 
ehk; ePh;g; gw;whf;FiwapypUe;J ek;ikg; ghJfhj;Jf; nfhs;s ftdkhd topKiwfisg; 
gpd;gw;w Ntz;Lk;. ,y;iynadpy; ,g;Gtpapy; caphpdq;fs; tho ,ayhj #oy; Vw;gLk;. 
ePhpidf; ftdkhfTk;> rpf;fdkhfg; gad;gLj;jp mjid tUq;fhy jiyKiwapdUf;fhfg; 
ghJfhj;jiyNa ehk; ePh;g; ghJfhg;G vd;fpNwhk;.  
 
ePiug; ghJfhg;gjw;fhd topKiwfs;  
 
ePiug; ghJfhg;gjw;nfd gpd;gw;wg;gLk; Kjd;ikahd ,U topKiwfs;  
 

1. ePh; Nkyhz;ik  
ePh; Nkyhz;ik gpd;tUk; fhuzpfisf; nfhz;Ls;sJ.  
 
1. kf;fspilNa ePh;epiyfspy; fopTfis ntspNaw;Wtjpdhy; Vw;gLk; ghjpg;Gfisg; 

gw;wpa tpopg;Gzh;tpid Vw;gLj;Jjy;. 
2. ePhpidj; J}a;ikg;gLj;jp kWRow;rpf;F cl;gLj;Jjy 
3. tptrhaj;jpy; mjpfg;gbahd cuq;fs; kw;Wk; G+r;rpf; nfhy;ypfspd; gad;ghl;bidf; 

Fiwg;gjd; %yk; epyj;jb ePh; khRghl;bidf; Fiwj;jy;  
4. fhLfisg; ghJfhj;jy;  
5. nrhl;L ePh;g;ghrdk;> njspg;G ePh; ghrdk; Nghd;w etPd ePh;g;ghrd Kiwfis 

tptrhaj;jpy; gad;gLj;Jtjd; %yk; ghrdj;jpw;F ePhpid rpf;fdkhfg; 
gad;gLj;Jjy;  

  
2. kio ePh; Nrfhpg;G  

kio ePhpid Neubahfr; Nrfhpj;jy; kw;Wk; gad;gLj;JjNy kioePh; Nrfhpg;G vdg;gLk;.  
 
kioePh; Nrfhpg;gpy; ,uz;L Kiwfs; fhzg;gLfpd;w.  
 

 
1. kio vq;F nghopfpwNjh mt;tplj;jpNyNa Nrfhpj;jy;  

cjhuzkhf fl;blq;fspd; Nky;jsj;jpypUe;J tUk; kio ePhpid Nrfhpj;jy;  
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2. XLk; kioePhpid Nrfhpj;jy;  
cjhuzkhf kioePh; mjpfk; gha;e;J tUk; gFjpfspy; ePh;j;Njf;fq;fs; mikj;J 
Nrfhpj;jy;  

 
$tk; xU Kfj;Jthuk;  
ePh; epiyfs;> fliyr; re;jpf;Fk; <u epyq;fSf;F Kfj;Jthuk; vd;W ngah;. ,J 
epyj;jpypUe;J ed;dPUk; flypypUe:J cg;G ePUk; re;jpf;Fk; ,lkhFk;. rpy 
jdpj;jd;ikahd jhtu kw;Wk; tpyq;F tiffSf;F ciwtplkhf Kfj;Jthuk; 
mikfpwJ.  
 
ePhpd; Kf;fpaj;Jtk;:  
kdpj cly; nray;ghl;by; ePhpd; gq;F:  
 
clypaf;fr; nray;ghLfis epfo;j;jTk;> cly; ntg;gepiyia rPuhfg; ghJfhf;fTk;> clypy; 
cs;s cWg;Gfs;. jpRf;fs; kw;Wk; nry;fs; ed;F nray;glTk; ePh; kpfTk; mtrpak; MFk;. 
kdpj cly; cWg;Gfspd; rPuhd nray;ghl;bw;F ehs; xd;wpw;F ruhrhpahf ,uz;L Kjy; %d;W 
ypl;lh; ePh; Njitg;gLfpwJ. czT nrhpg;gjw;Fk;> clypy; ,Ue;J fopTg; nghUs;fis 
ntspNaw;Wtjw;Fk; ePH mtrpakhFk;.  
 
tPLfspy; ePh; gad;ghL: kdpjh;fs; caph;tho ePh; mtrpakhFk;. NkYk; rikj;jy;> Fspj;jy;> 
Jzpfisj; Jitj;jy;> ghj;jpuq;fisf; fOTjy;> tPLfisAk; nghJ ,lq;fisAk; 
J}a;ikahf itj;jpUj;jy;> Njhl;lq;fSf;F ePH; gha;r;Rjy; Nghd;w gpw gzpfSf;Fk; ePh; 
gad;gLfpwJ.   
 
rJg;G epyq;fs; vd;git <ug;gjk; epiwe;j fhLfs; MFk;. mit nghpa MWfisr; 
rhh;e;Njh my;yJ nghpa Vhpfspd; fiufspNyh fhzg;gLk;. rJg;G epy ePh; 
ed;dPuhfNth> cth;g;G ePuhfNth my;yJ fly; ePuhfNth ,Uf;fyhk;. 
caphpdq;fSf;F ed;dPiuAk;> Mf;]p[idAk; mspg;gjpy; rJg;G epyq;fs; Kf;fpa 
gq;fpid tfpf;fpd;wd. rpjk;guj;jpid mLj;j gpr;rhtuk; rJg;G epyf;fhLfs;> 
nrd;idapy; cs;s gs;spf;fuiz rJg;G epyk;> fhQ;rpGuj;jpy; cs;s 
nrk;guk;ghf;fk; rJg;Geyk; Mfpad jkpo;ehl;by; cs;s rpy rJg;G epyq;fshFk;.  
 
tptrhak;:  
 
gaph; cw;gj;jp> fhy;eil tsh;g;G Mfpa gzpfspYk;> tptrha nghUs;fs; kw;Wk; gz;izg; 
nghUs;fs; cw;gj;jpapYk; ePh; Kf;fpag; gq;F tfpf;fpwJ.  
 
njhopy;Jiw:  
 
njhopw;rhiyfspy; nghUs;fs; cw;gj;jpapd; midj;J epiyfspYk; ePh; gad;gLfpwJ. 
nghUs;fspd; cw;gj;jpapy; ePuhdJ %yg; nghUshf> fiug;ghdhf> gad;gLtNjhL my;yhky; 
kpd;rhuj; jahhpg;gpYk; ePH; Kf;fpag; gq;F tfpf;wJ.  
 
ePh; tpepNahfk;:  
 
cs;shl;rp mikg;Gfspd; %yk; tPLfSf;F ePh; tpepNahfk; nra;ag;gLtij ehk; mwpNthk;. rpy 
gFjpfspy; MWfs;> Vhpfs; %ykhfTk;> epyj;jb ePh; %ykhfTk; ngwg;gl;l ePuhdJ> 
Rj;jpfhpf;fg;gl;L tpepNahfpf;fg;gLfpwJ. ePh; tpepNahfk; kw;Wk; Rj;jpfhpf;Fk; mikg;gpd; khjphp 
mUfpYs;s glj;jpy; fhz;gpf;fg;gl;Ls;sJ.  
 
epidtpy; nfhs;f  
 

• kdpjd; cs;spl;l midj;J tpyq;fpdq;fSk;> jhtuq;fSk; caph;tho ,d;wpaikahj 
gFg;ghf cs;sJ ePuhFk;.  

• cyfpy; cs;s nkhj;j ePhpd; mstpy; 97% ePh; fly;fs; kw;Wk; ngUq;fly;fspNyNa 
cs;sJ.  



 

54 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

• cyfk; KOtjpYk; 3% ed;dPNu cs;sJ. mJTk; gdpg;gbTfspYk;> gdpg; ghiwfspYk; 
ciwe;Js;sJ. 

• Vhpfs;> MWfs;> Fl;ilfs; Mfpa midj;jpYkhf 0.3% ePH; kl;LNk Nkw;gug;G ePuhf 
cs;sJ.  

• kz;zpy; cs;s <uk; epyj;jbapy; ePh; ,Ug;gijf; Fwpf;fpwJ.  
• ,aw;ifapy; ePuhtpg;Nghf;F> Mtpahjy;> Mtp RUq;Fjy;> kw;Wk; kio nghopjy; 

Mfpatw;wpd; njhlh;r;rpahd epfo;tpw;F ePh; Row;rp vd;W ngah;. 
• Gtpg;gug;gpd; fPNo kz;zpy; epiwe;jpUf;Fk; my;yJ kz;zpy; nrwpe;jpUf;Fk; ePh; 

epyj;jb ePh; vdg;gLk;. 
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myF– 3 

md;whltho;tpy; Ntjpapay; 
     
mwpKfk; :  
 
,aw;gpay; kw;Wk; Ntjpapay; khw;wq;fs; gw;wp ehk; gbj;jpUf;fpd;Nwhk;. gpd;tUk; 
gl;baypypUe;J vit ,aw;gpay; khw;wq;fs; kw;Wk; Ntjpapay; khw;wq;fs; vd cq;fshy; 
milahsk; fhz KbAkh?  

• xU Fr;rp ,U Jz;Lfshf ciljy;  
• fhfpjk; vhpjy;  
• fhfpjk; rpwpa Jz;Lfshjy;  
• rh;f;fiuahdJ ePhpy; fiujy;  
• NjePh; jahhpj;jy;  
• ePH nfhjpj;J Mtpahjy;  
• Fsph;fhyj;jpy; Njq;fha; vz;nza; ciwjy;  

 
,aw;gpay; kw;Wk; Ntjpapay; khw;wq;fSf;fpilNaahd Kf;fpa NtWghl;bidf; fhzKbfpwjh? 
fhfpjj;ij ,U Jz;Lfshf ntl;bdhYk;> fpilg;git ,uz;Lk; fhfpjj; Jz;LfNs. Mdhy; 
fhfpjj;ij vhpf;Fk;NghJ mq;Nf fhfpjk; ,y;iy. mjw;Fg; gjpyhf rhk;gYk;> GifAk; kl;LNk 
fhw;Wld; fye;Js;sJ. 
  
Ntjpapay; khw;wk; vd;gJ xU nghUs; Gjpa nghUis cUthf;Fk; epfo;T MFk;. ,aw;gpay; 
khw;wk; vd;gJ nghUs;fspd; tbtk;> msT kw;Wk; gUkdpy; kl;Lk; Vw;gLk; khw;wkhFk;. 
gUg;nghUspd; epiyahdJ ePh;kj;jpypUe;J thAthfTk; my;yJ ePh;kj;jpypUe;J jpz;kkhf 
khwpdhYk; mg;nghUspd; jd;ik khwhky; ,Uf;Fk;.  
 
Ntjpapayhsh;fs; kQ;ris ,aw;if epwq;fhl;b vd;W miof;fpd;whh;fs;. ,jd; %yk; xU 
fiury; mkpyj;jd;ik tha;e;jjh> fhuj;jd;ik tha;e;jjh vd ek;khy; milahsk; 
fhzKbAk;.  
 
ek;Kila md;whl nray;ghLfspy; Ntjpapay; vt;thW Kf;fpaj;Jtk; tha;e;jJ vd;gijf; 
fz;lwpa fPo;f;fz;l tpdhf;fSf;F cq;fs; Mrphpahpd; JizNahL tpilfisf; 
fz;LgpbAq;fs;.  
 
md;whl tho;tpy; Ntjpapay; khw;wq;fis ehk; gytpjq;fspy; gad;gLj;JfpNwhk;. Ntjpapay; 
vd;gJ gUg;nghUs;fspd; mbg;gilf; $Wfs;> mikg;G> gz;Gfs; kw;Wk; mtw;wpy; Vw;gLk; 
khWjy;fisg; gw;wpg; gbf;Fk; mwptpay; gphpT MFk;. Ntjpapaypd; rpwg;G vd;dntdpy;> mJ 
gUg;nghUs;fspd; mbg;gilj; Jfs;fshd mZf;fs; kw;Wk; %yf;$Wfspd; gz;igAk;> 
mtw;wpd; Nrh;f;ifahy; Vw;gLk; tpisTfisAk; ekf;F vspikahf tpsf;Ffpd;wJ.  
 
    
ek;ikr; Rw;wpAs;s midj;Jg; gUg;nghUs;fisAk; ehk; Ntjpg;nghUs;fshff; fUj KbAk;. 
ehk; mUe;Jk; ePh; (H2O) i`l;u[Dk;. Mf;rp[Dk; ,ize;j xU Ntjpg;nghUshFk;. ehk; 
rikaYf;Fg; gad;gLj;Jk; cg;G (NaCl) NrhbaKk;> FNshhpDk; ,ize;j xU Ntjpg;nghUs;. 
ekJ cly;$l gy Ntjpg;nghUs;fshy; fl;likf;fg;gl;lNj!.  
 
,l;ypkhtpy; ghf;Bhpahf;fs; epfo;j;Jk; nehjpj;jy; vDk; Ntjpkhw;wj;jpd; fhuzkhfNt> ,l;yp 
khT Gspj;J> ek;khy; kpUJthd ,l;yp jahhpf;f KbfpwJ.  
 
ntq;fhaj;ij eWf;Fk;NghJ fz;fspy; vhpr;rYld; fz;zPh; tUtjw;fhd fhuzk;> 
mjd; nry;fspy; nghjpe;Js;s GNuhg;Ngd; jahy; S-Mf;irL vDk; Ntjpg;nghUs; 
MFk;.  ,J vspjpy; Mtpahff;$baJ(Volatile). ntq;fhaj;ij ntl;Lk;NghJ> rpy 
nry;fs; rpije;J ,e;j Ntjpg;nghUs; ntspg;gLk;.  vspjpy; Mtpahfp clNd 
fz;fisr; nrd;wile;J> vhpr;ry; Vw;gLj;jp fz;zPiuj; J}z;Lk;.  ntq;fhaj;ij 
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eRf;fpdhy; $Ljy; nry;fs; cile;J> ,e;j Ntjpg;nghUs; mjpfkhf ntspg;gLk;.  
vdNt ,d;Dk; mjpfkhf fz;zPh; tUk;. 
    
ehk; rikf;Fk;NghJ czTg;nghUs;fs; gy;NtW Ntjpkhw;wq;fSf;F cs;shtjd; 
fhuzkhfNt> mtw;wpd; epwj;jpYk;> kzj;jpYk; tpUk;gj;jf;f khw;wq;fs; Vw;gLfpd;wd.  
 
Ntjpkhw;wq;fisg; gad;gLj;jp ehk; rpy nghUs;fis cUthf;fKbAk;.  
 
Nrhg;Gfs; kw;Wk; ryitj;J}s;:  
 
,uz;L tifahd Nrhg;Gfis ehk; gad;gLj;JfpNwhk;. xd;W Fspay; Nrhg;G> kw;nwhd;W 
ryit Nrhg;G. mJkl;Lky;yhky; mjpfsT fiwfisAila Jzpfis ntSg;gjw;F 
ryitj;J}isg; gad;gLj;JfpNwhk;.  
 
Nrhg;G %yf;$WfSf;F ,uz;L Kidfs; cz;L. xd;W ePh; tpUk;Gk; gFjp kw;nwhd;W ePh; 
ntWf;Fk; gFjp> ePh; ntWf;Fk; %yf;$Wfs; JzpapYs;s mOf;F kw;Wk; vz;nza;g; 
nghUis Nehf;fpAk;> ePh; tpUk;gpfs; ePh; %yf;$Wfis Nehf;fpAk; nry;fpd;wd. Jzp 
Jitf;Fk;NghJ Vuhskhd %yf;$Wfs; mOf;Fg; gFjpia Rw;wp tl;lkpl;L mOf;if 
ePf;Ffpd;wd. ,Wjpapy; mOf;F %yf;$Wfs; ePhpy; kpje;J mbj;Jr; nry;yg;gLfpd;wd. Jzp 
ntSf;fg;gLfpwJ.  
 
gytpj gad;ghLfSf;fhd jdpj;jdpahd Nrhg;Gfs;> gy;NtW Ntjp %yg;nghUs;fisf; 
nfhz;L jahhpf;fg;gLfpd;wd. gpd;tUk; nray;ghl;bidr; nra;J ePq;fs; ,jidg; gw;wp 
mwpayhk;. 
 
cuq;fs;: 
 
jhtuq;fspd; tsh;r;rpf;FePh;> #hpaxsp> fhw;W kl;Lky;yhJ rpy Cl;lr;rj;Jf;fSk; 
Njitg;gLfpd;wd. jhtuq;fs; jq;fSf;Fj; Njitahd Cl;lr;rj;Jf;fis kz;zpypUe;J 
ngWfpd;wd vd ekf;Fj; njhpAk;.  
 
jhtuq;fspd; tsh;r;rpf;F gy tifahd Cl;lr;rj;Jf;fs; Njitg;gLfpd;wd. mtw;Ws; 
iel;u[d; (N)> gh];gu]; (P)> nghl;lhrpak; (K)Mfpait jhtuq;fSf;Fj; Njitahd %d;W 
Kf;fpa Cl;lr;rj;Jf;fs; MFk;. ,it Kjd;ik Cl;lr;rj;Jf;fs; vd;W miof;fg;gLfpd;wd.  
 
ehk; nghJthfg; gaphpLk; rpygaph;fs; kz;zpypUe;J vt;tsT rj;Jf;fis 
vLj;Jf;nfhs;fpd;wd vdg; gpd;tUk; ml;ltiz gl;baypLfpwJ.  
 
 
gaph;fs; tpisr;ry; 

(n`f;NlUf;F) 
(fp.fp) 
Njhuhakhf 

iel;[d; (fp.fp) gh];gu]; 
(fp.fp) 

nghl;lhrpak; 
(fp.fp) 

Mhprp 2,240 34 22 67 
Nrhsk; 2,016 36 20 39 
fUk;G 67,200 90 17 202 
epyf;fliy 1,904 78 22 45 
 
gaph;fSf;Fj; Njitahd xd;W my;Yj mjw;F mjpfkhd Cl;lr;rj;Jf;fis mspg;gjw;F 
kz;zpy; Nrh;f;fg;gLk; fhpkkw;Wk; fdpkg; nghUs;fis ehk; cuq;fs; vd;fpNwhk;.  
 
jhtuq;fSf;F mspf;fg;gLk; cuq;fis ,uz;L tifahfg; gphpf;fyhk;. mit fdpk kw;Wk; 
fhpk tif cuq;fshFk;.  
 
fhpk cuq;fs;: 
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Ez;Zaphpfshy; njhFf;fg;gl;l jhtu kw;Wk; tpyq;Ff; fopTfs; midj;Jk; ,aw;if my;yJ 
fhpk cuq;fs; vdg;gLk;. ,e;j tif cuq;fis ehk; vspikahfj; jahhpj;Jg; gad;gLj;j 
KbAk;. ,e;j tifahd cuq;fs; rpf;fdkhfdit. (v.fh) kio GO cuk;> njhOcuk;.  
 
fdpk cuq;fs;: 
kz;zpy; ,aw;ifahff; fpilf;Fk; fdpkg; nghUs;fisf; nfhz;L> njhopw;rhiyfspy; Ntjp 
khw;wj;jpw;Fl;gLj;jp jahhpf;fg;gLk; cuq;fs; fdpk cuq;fs; vd miof;fg;gLfpd;wd. (v.fh) 
A+hpah> #g;gh; gh];Ngl;> mk;Nkhdpak; ry;Ngl; kw;Wk; nghl;lhrpak; iel;Nul;.  
 
fPo;f;fhZk; gl;bay; fdpk cuq;fspy; mlq;fpAs;s rj;Jf;fisg; gl;baypLfpwJ. 
 
cuj;jpd; ngah; iel;u[d; (%) gh];gu]; (%) nghl;lhrpak; (%) 
A+hpah 46 0 0 
#g;gh; gh];Ngl; 0 8 – 9 0 
mk;Nkhdpak; ry;Ngl; 21 0 0 
nghl;lhrpak; iel;Nul;  13 0 44 
 
ehk; 50 fpNyhfpuhk; A+hpahtpidg; gad;gLj;Jk; NghJ> ml;ltizapd; gb 23 fpNyhfpuhk; 
iel;u[d; (46 rjtPjk;) kz;zpy; Nrh;f;fg;gLfpwJ.  
 
kz; GOf;fs; caphp fopTfs; midj;ijAk; czthf cz;L nrhpj;J 
ntspNaw;Wfpd;wd.  ,j;jifa kz;> nropg;ghd jhtu tsh;r;rpf;F cjTfpwJ.  
,t;thW kz;GO tptrhaj;jpw;Fg; gy;NtW tiffspy; cjTtjhy; ,J cotdpd; 
ez;gd; vdTk; miof;fg;gLfpwJ. 
 
rpnkz;Lld; ePh; Nrh;f;Fk;nghOJ rpy epkplq;fspy; mJ nfl;bg;gLfpwJ. rpnkz;l; jahhpf;Fk; 
NghJ ,Wjpahf mj;Jld; rpwpjsT [pg;rk; Nrh;f;fg;gLfpd;wJ. [pg;rkhdJ rpnkz;bd; 
nfl;bg;gLk; Neuj;ij jhkjkhf;Ffpd;wJ. 
 
,q;fpyhe;J ehl;ilr; Nrh;e;j tpy;ypak; M];gphpd; vd;gth; 1824 Mk; Mz;L Kjd; 
Kjypy; rpnkz;ilf; fz;Lgpbj;jhh;.  ,J ,q;fpyhe;J ehl;by; cs;s Nghh;l;Nyz;l; 
vd;Dk; ,lj;jpy; fpilf;Fk; Rz;zhk;Gf; fy;ypd; jd;ikia xj;jpUe;jhy; 
Nghh;l;Nyz;l; rpnkz;l; vd;W miof;fg;gLfpwJ. 
  
rpnkz;bd; gad;fs;:  
 
fhiu> fw;fhiu> tYT+l;lg;gl;l fhiu Nghd;w gy tpjq;fspy; rpnkz;l; gad;gLj;jg;gLfpwJ.  
 
fhiu:  
 
fhiu vd;gJ rpnkz;l;Lk;> kzYk; ePUld; fye;j fyit MFk;. tPLfspy; Rth;fs; 
fl;Ltjw;Fk;> mtw;wpd; NkNy G+Rtjw;Fk; jiu NghLtjw;Fk; fhiu gad;gLfpwJ.  
 
fw;fhiu (fhd;fphPl;) 
 
rpnkz;l;> kzy;> [y;ypf;fw;fs;> ePh; Nrh;e;j fyitNa fw;fhiu MFk;. fl;llq;fs;> ghyq;fs;> 
mizf;fl;Lfs; fl;Ltjw;F ,J gad;gLfpwJ.  
 
tYT+l;lg;gl;l fhiu (Reinforced Cement Concrete) 
 
,Uk;Gf;fk;gpfs; my;yJ v/F tiyfisf; fw;fhiuNahL Nrh;j;Jg; ngwg;gLtNj 
tYT+l;lg;gl;l fhiuahFk;. ,e;jf; fhiu kpfTk; tYthdjhfTk; cWjpahdjhfTk; ,Uf;Fk;. 
,J mizf;fl;Lfs;> ghyq;fs;> tPl;bd; Nky;jsk; kw;Wk; J}z;fs; fl;Ltjw;Fg; gad;gLfpwJ. 
,ijf;nfhz;L nghpa FbePh;j; njhl;bfs;> Foha;fs; kw;Wk; fopT ePh; tbfhy;fisAk; 
mikf;fpwhh;fs;.  
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[pg;rk;:  
 
[pg;rk; vd;gJ ,aw;ifapy; fpilf;ff;$ba xU kpUJthd> epwkw;w fdpkg;nghUshFk;. ,jd; 
Ntjpg;ngah; fhy;rpak; ry;Ngl; il i`l;Nul;. %yf;$W tha;g;ghL – CaSO4.2H2O.  
 
gad;fs;:  
  

• cukhfg; gad;gLfpwJ.  
• rpnkz;l; jahhpf;fg; gad;gLfpwJ.  
• ghhP]; rhe;J jahhpg;gpy; gad;gLfpwJ.  

 
vg;rk;:  
 
vg;rk; vd;gJ nkf;dPrpak; ry;Ngl; i`l;Nul; vDk; cg;ghFk;. ,jd; %yf;$W tha;g;ghL – 
MgSO4. 7H2O. ,J gy;NtW tiffspy; ekf;Fg; gad;gLfpd;wJ.  
  
gad;fs; 

• kUj;Jtj;Jiwapy; kdpjdpd; kd mOj;jj;ijf; Fiwf;Fk; mikjpgLj;jpfshf 
vg;rk; gad;gLfpd;wJ.  

• kdpjj; jir kw;Wk; euk;G kz;lyj;ij rPuhf;Ffpd;wJ.  
• Njhy; Neha;fisj; jPh;f;Fk; fspk;Gfspy; gad;gLfpd;wJ.  
• tptrhaj;jpy; jhtuq;fspd; tsh;r;rpia Cf;Ftpf;fg; gad;gLfpwJ.  

 
ghhp]; rhe;J  
 
ghhp]; rhe;J xU kpf Ez;zpa nts;isg; nghbahFk;. (fhy;rpak; ry;Ngl; n`kpi`l;Nul;) 
,jd; %yf;$W tha;g;ghL CaSO4, ½H2O.  
 
ghhp]; rhe;J jahhpf;fg; gad;gLk; [pg;rk;> gpuhd;]; ehl;bd; jiyefh; ghhp]py; mjpfstpy; 
fpilg;gjhy; ,J ghhp]; rhe;J vd miof;fg;gLfpwJ. [pg;rj;jpid ntg;gg;gLj;Jk; nghOJ> 
gFjpasT ePh;r;rj;J ntspNawp ghhp]; rhe;J jahhpf;fg;gLfpwJ.  
 
gad;fs;:    
 

• fUk;gyifapy; vOJk; nghUs; jahhpf;f gad;gLfpd;wJ.  
• mWitr; rpfpr;irapy; vYk;G KwpTfisr; rhpnra;ag;g gad;gLfpd;wJ 
• rpiyfs; thh;g;gjw;F gad;gLfpd;wJ.  
• fl;Lkhdj;Jiwapy; gad;gLfpd;wJ. 

 
gPdhy; :  
 
cdJ tPl;by; foptiwiar; Rj;jk; nra;Ak;NghJ thspapy; rpwpjsT vz;nza; Nghd;w 
fiuriy Cw;wp Rj;jk; nra;tij ftdpj;jpUf;fpwhah? mJ vd;d vdj; njhpAkh? mJ gPdhy; 
vdg;gLk; xU tif Ntjpg;nghUshFk;.  
 
gPdhy; vd;gJ fhh;ghypf; mkpyk; vdg;gLk; fhpk mkpykhFk;. gPdhypd; %yf;$W tha;g;ghL – 
C6H5OH. ,J tPhpak; Fiwe;j mkpykhFk;. ,J MtpahFk; jd;ikAs;s> ntz;ik epwg; gbf 
jpz;kkhFk;.  
 
gpdhypd; fiury; epwkw;wjhf ,Ug;gpDk;> khR fhuzkhf ,sk; rptg;G epwf; fiuryhf 
khw;wkilfpwJ.  
 
kdpjj; Njhypy;gl;lhy; vhpr;rY}l;Lk; jd;ik nfhz;lJ. ,J njhopw;rhiyfspy; jahhpf;fg;gLk; 
gy nghUs;fSf;F kpfTk; mtrpakhd %yg;nghUshFk;.  



 

59 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 
Fiwe;j mlh;Tila gPdhy; fiury; tha;nfhg;gspg;ghdhfTk;> fpUkpehrpdpahfTk; tPLfspy; 
foptiwiar; Rj;jk; nra;aTk; gad;gLfpwJ. gPdhy; Ez;Zaphpfisf; nfhy;tjhy;> mWit 
rpfpr;irapy; fpUkpehrpdpahf cgNahfg;gLfpwJ.  
 
xl;Lk; nghUs;fs;:  
cdJ Gj;jfj;jpd; xU jhs; jw;nrayhff; fpope;jhy; eP vd;d nra;tha;? clNd xl;Lk; ehlh 
(cello tape) vLj;J xl;litg;gha; my;yth me;j nefpopj;jhs; Vd; xl;LfpwJ vd;W rpe;jpj;J 
ghh;j;jpUf;fpd;whah? me;j nefpopapd; kPJ VNjh girNghd;w xd;W cs;sJ vd;gJ njhl;Lg; 
ghh;f;Fk; NghJ njhpfpwJ. ,J Fwpj;J vg;NghjhtJ cdJ ez;gh; my;yJ Mrphpahplk; 
Nfl;bUf;fpwhah? me;jg; gir Nghd;w nghUNs xl;Lk; nghUs; vdg;gLk;.  
 
xl;Lk; nghUs; vd;why; vd;d? xU gug;gpd; kPNjh my;yJ ,uz;L ntt;NtW nghUs;fspd; 
gug;gpd; kPNjh G+rg;gLk; xU tifahd gir Nghd;w nghUNs xl;Lk; nghUs; vdg;gLk;. 
gug;Gfs; xd;wpd; kPJ xd;W njhLkhW mOj;Jk; NghJ gpizf;fg;gl;L ,ilNa cs;s 
,iljsj;jpy; <h;g;Gtpir %yk; gpizf;fg;gl;L gphpf;f KbahjthW mikfpwJ. xl;Lg;nghUs; 
vd;gJ gir> gprpd; Nghd;wtw;iwf; Fwpf;Fk; nghJthd nrhy; MFk;.    
 
eilKiw mDgtk;  
 
cdJ kpjptz;b vg;NghjhtJ gQ;rh; MdNghJ> gQ;rh; xl;Ltij ftdpj;jpUf;fpd;whah? mth; 
gQ;ruhdg; gFjpia kzw;jhs; nfhz;L Rj;jk; nra;J nrhunrhug;ghf;Ffpwhh;. gpd;dh; 
nghUj;jkhd msT lah; / bA+gpid vLj;Jf;nfhz;L> ,UgFjpfspYk; jFe;j girapidj; 
jltp> Njitahd msT mOj;jkl; nfhLj;J KOikahf cyuitf;fpwhh;. mth; Vd; 
mOj;jk; nfhLf;fpwhh;? mOj;jk; nfhLg;gjd; %yk; ,U gFjpfspd; <h;g;Gj;jpwd; mjpfhpj;J 
Kiwahd xl;Ljy; cWjp nra;ag;gLfpwJ.  
 
xl;Lk; nghUs;fspd; tiffs;:  
 
xl;Lk; nghUs;fis ,uz;L tiffshfg; gphpf;fyhk;. mit ,aw;if kw;Wk; nraw;if xl;Lk; 
nghUs;fshFk;. ePhpy; fiuf;fg;gl;l ];lhh;r; ,aw;if xl;Lg;nghUSf;F vLj;Jf;fhl;lhFk;. 
,tw;iw gug;gpd; kPJ G+rp nghUs;fis xl;lyhk;. gQ;rh; filapy; gad;gLj;Jk; xl;Lk; 
nghUshFk;.  
 
xl;Lk;nghUs;fis mtw;wpd; gad;fisg; nghWj;J gythW tifg;gLj;jyhk;. mtw;Ws; rpy 
girfshf> jputq;fshf> Jfs;fshf> ehlhf;fshf cs;sd.  
 
rpy xl;Lk;nghUs;fis mit xl;Lk;l tpjq;fisg; nghWj;J #lhd epiyapy; cUFgit> 
#lhd epiyapy; tpidGhpgit> ntg;gj;jhy; ,WFgit> mOj;jj;jhy; xl;Lgit vdg; gy 
tiffshf tifg;gLj;jyhk;.  
 
epidtpy; nfhs;f.  
 

• jhtu vz;nza; my;yJ tpyq;Ff; nfhOg;gpid mlh; Nrhbak; i`buhf;irL 
fiurYld; Nrh;j;J Fspu itf;Fk;NghJ Nrhg;G fpilf;fpwJ.  

• cuq;fs; jhtu tsh;r;rpf;F cjTfpd;wd.  
• kz;GO cuk; Cl;lr;rj;Jkpf;fJ kw;Wk; epyj;jpw;F ed;ik gaf;ff;$baJ.  
• Rz;zhk;Gf;fy;> fspkz; kw;Wk; [pg;rk; Mfpatw;iw fye;J rpnkz;l; 

jahhpf;fg;gLfpd;wJ. 
• vYk;G Kwptpidr; rhpnra;ag; ghhp]; rhe;J gad;gLfpwJ.  
• ePh;j;j gPdhy; Rj;jk; nra;Ak; nghUshfTk;> fpUkp ehrpdpahfTk; kw;Wk; 

tha;f;nfhg;gspg;ghdhfTk; gad;gLfpd;wJ.  
• xU gug;gpd; kPNjh my;yJ ,uz;L ntt;NtW nghUs;fspd; gug;gpd; kPNjh G+rp mtw;iw 

xl;Ltjw;F gad;gLk; nghUNs xl;Lk; nghUshFk;. 
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7th Science Term 1 Unit -1 
 

myF 1 mstPl;bay; 
 
mwpKfk;: 
 
 fPo;f;fhZk; glq;fspy; fhzg;gLk; nghUs;fis ehk; vt;thW mse;jwpNthk;. 
 

fha;fwpfs; Jzp ghy; Neuk; 
_______ _______ ______ _____ 

    (ypl;lu;> kPl;lu;> tpehb> fpNyhfpuhk;) 
 
 ek; md;whl tho;tpy; goq;fs;> fha;fwpfs;> jhdpaq;fs; Nghd;wtw;wpd; vil> 
jputq;fspd; fdmsT> nghUspd; ntg;gepiy> thfdq;fspd; Ntfk; Nghd;w gytw;wpid 
mstPL nra;fpNwhk;. epiw> vil> njhiyT> ntg;gepiy> fdmsT Nghd;w msTfs; 
,aw;gpay; msTfs; vd miof;fg;gLfpd;wd. 
 
 ,aw;gpay; msTfis mse;jwpa vz; gjpg;GfSk;> myFfSk; gad;gLfpd;wd. 
vLj;Jf;fhl;lhf xU epfo;tpid fUJNthk;: RNu~; jpde;NjhWk; 2 fp.kP vd;gJ njhiyT vd;w 
,aw;gpay; mstpd; kjpg;gpid Fwpg;gjw;F gad;gLk; myfhFk;. 
 
mbg;gil kw;Wk; top msTfs;: 
 
 nghJthf ,aw;gpay; msTfs; ,uz;L tifg;gLk; 

1. mbg;gil msTfs;  
2. topmsTfs;. 

 
mbg;gil msTfs; 
 
 NtW ve;j ,aw;gpay; msTfshYk; Fwpg;gpl ,ayhj ,aw;gpay; msTfs; mbg;gil 
msTfs; vdg;Lk;. v.fh: ePsk;> epiw> mbg;gil msTfis mse;jwpag; gad;gLk; myFfs; 
mbg;gil myFfs; vdg;gLk;  v.fh: ePsj;jpd; myF kPl;lu; MFk;. SI myF Kiwapy; VO 
mbg;gil msTfs; cs;sd. mbg;gil msTfSk; mtw;wpd; myFfSk; fPNo 
ml;ltizapy; nfhLf;fg;gl;Ls;sd. 
 

  
 
top msTfs; 
 
 mbg;gil msTfisg; ngUf;fpNah my;yJ tFj;Njh ngwg;gLk; msTfs; top 
msTfs; vdg;gLk;. v.fh: gug;G> fdmsT 
 
top msTfis mstplg; gad;gLk; myFfs; top myFfs; vdg;gLk;. xU rpy 
topmsTfSk; mtw;wpd; myFfSk; fPNo cs;s ml;ltizapy; jug;gl;Ls;sd. 
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gug;gsT 
 
 nghUs; xd;wpd; Nkw;gug;gpd; msT mjd; gug;gsT vdg;gLk;.  
 
 tPl;L kid xd;wpd; gug;gsit fhz mjd; ePsk; kw;Wk; mfyj;ij ngUf;f Ntz;Lk;. 
 
gug;gsT  = ePsk; x mfyk; 
gug;gstpd; myF = kPl;lu; x kPl;lu; 
 
 = kPl;lu;2 my;yJ rJu kPl;lu; 
 = kP2. (,jid rJu kPl;lu; vdg;gbf;f Ntz;Lk;) 
 
 gug;gsT vd;gJ mbg;gil msthd ePsj;jpid ,UKiw ngUf;fpf; fzf;fplg;gLtjhy; 
top msthFk;. 
 
fzf;F  
 
xU kPl;lu; gf;f msT nfhz;l 10 rJuq;fis nfhz;l nghUnshd;spd; gug;gsT vd;d? 
 
jPu;T:  
 
 xU rJuj;jpd; gug;gsT = gf;fk; x gf;fk;  
 = 1kP x 1 kP 
 = 1 kP2 
 = 1 rJu kPl;lu; 
 
10 rJuq;fis nfhz;l nghUnshd;wpd; gug;gsT  
 
 = 1 rJu kPl;lu; x 10 
 = 10 rJu kPl;lu; 
 
(gug;gsT vd;gJ rJu kPl;lupy; Fwpf;fg;gl;lhYk;> gug;G rJu tbtkhf ,Uf;f Ntz;ba 
mtrpakpy;iy) 
 
xOq;fhd tbtKs;s nghUs;fspd; gug;gsT 
 
 xOq;fhd tbtKs;s nghUs;fspd; gug;ig jFe;j #j;jpuq;fspd; %yk; fz;lwpayhk;. 
 

 
 
 xU rpy xOq;fhd tbtKs;s js nghUs;fspd; gug;igf; fhz cjTk; #j;jpuq;fs; 
ml;ltizapy; jug;gl;Ls;sd.  
 
fzf;F 
 
 fPNo jug;gl;Ls;s xOq;fhd tbtKs;s nghUs;fspd; gug;gsitf; fhztk;: ( 22/ 7 =  
vdf; nfhs;f) 
 
m. 12 nr.kP ePsKk; 4 nr.kP. mfyKk; nfhz;l nrt;tfk;  
M. 7 nr.kP Muk; nfhz;l tl;lk; 
,. 6 nr.kP mbg;gf;fKk; 8 nr.kP. cauKk; nfhz;l Kf;Nfhzk; 
 
jPu;T: 
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m. nrt;tfj;jpd; gug;G = ePsk;   mfyk; 

   = 12 4 = 48 nr.kP2 

M. tl;lj;jpd; gug;G = 2 (22/ 7) 7 7r =    

       = 154 nr.kP2 
,. Kf;Nfhzj;jpd; gug;G = (1/2)   mb   cauk; 
   = (½)  6   8 = 24 nr.kP2 
  
xOq;fw;w tbtKs;s nghUs;fspd; gug;gsT 
 
 ehk; ekJ md;whl tho;tpy; ,iyfs;> kyu;fs;> kapy; ,wFfs; Nghd;w gy xOq;fw;w 
tbtKs;s nghUs;fisf; fhz;fpNwhk;. ,j;jifa xOq;fw;w tbtKs;s nghUs;fspd; 
gug;gstpid  ehk; #j;jpuj;jpd; %yk; fhz ,ayhJ. 
 
 ,j;jifa nghUs;fspd; gug;gstpid ehk; vt;thW fhzyhk;? 
 
 ,J Nghd;w xOq;fw;w tbtKs;s nghUs;fspd; gug;gstpid xU tiuglj; jhisg; 
gad;gLj;jp fhzyhk;. 
 
 gpd;tUk; nray;ghL xOq;fw;w tbtKs;s nghUs;fspd; gug;gstpid xU 
tiuglj;jhisg; gad;gLj;jp vt;thW fhzyhk;. vd tpsf;FfpwJ. 
 
nray;ghL: 1 

 
 
tiugl Kiwiaf; nfhz;L> xOq;fhd tbtKs;s nghUs;fspd; gug;gstpidAk; fhzKbAk;. 
rJu kw;Wk; nrt;tf tbt nghUs;fspd; gug;gstpid ,k;Kiwapy; Jy;ypakhff; fhz 
KbAk;. 
 
fd msT (m) gUkd; 
 
 xU Kg;gupkhz nghUs; ntsapy; my;yJ #oplj;jpy; Mf;fpukpj;Jf;nfhs;Sk; ,lNk  
mjd; fd msT my;yJ gUkd; vdg;gLk;. 
 
fd msT = mbg;gug;G   cauk; 
fd mstpd; SI myF fd kPl;lu; (m) kP3 Mfk;. 
 
nray;ghL : 2 
 

fPNo jug;gl;Ls;s xOq;fhd tbtKs;s nghUs;fspd; msTfis> xU 
tiuglj; jhspd; kPJ tiue;J> mtw;wpd; gug;gstpid tiugl Kiapy; 
fhzTk;. NkYk;> mtw;wpd; gug;stpid jFe;j #j;jpuj;jpd; %yKk; 
fz;lwpaTk;. ,U KiwfspYk; fpilj;j kjpg;Gfis 
mtl;ltizg;gLj;jp> mtw;iw xg;gplTk; 
 
m. 12 nr.kP. ePsKk; 4 nr.kP. mfyKk; nfhz;l nrt;tfk; 
M. 6 nr.kP. gf;f msTs;s rJuk; 
,. 7 nr.kP. Muk; nfhz;l tl;lk; 
<. 6 nr.kP. mbAk; 8 nr.kP cauKk; nfhz;l Kf;Nfhzk; 
 
                  

 
xOq;fhd tbtKs;s nghUs;fspd; fdmsT 
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 xOq;fhd tbtKs;s nghUs;fspd; fdmstpid mtw;wpd; gug;gsitg; NghyNt 
jFe;j #j;jpuq;fspd; %yk; fz;lwpayhk;. xU rpy xOq;fhd tbtKs;s Kg;gupkhz 
nghUl;fspd; fdmstpidf; fhz cjTk; #j;jpuq;fs; jug;gl;Ls;sd. 
 
fzf;F 
 
m) 3 nr.kP gf;f msTs;s fdrJuk; 
M) 3 kP MuKk; 7 kP cauKk; nfhz;l cUis 
   Mfpatw;wpd; fdmstpidf; fhzTk;. 
( 22/ 7=  vdf; nfhs;sTk;.) 
 
jPu;T:  
 
m) fdrJuj;jpd; fdmsT = gf;fk;   gf;fk;  gf;fk;  
   = 3  3  3 = 27 nr.kP3 (m) fd nr.kP 
 

M) cUisapd; fdmsT = 2r   cauk; = (22 / 7)   3   3  7 = 198 kP3 
 
jputq;fspd; fd msT 
 
 jputq;fSk; ntspapy; my;yJ #oplj;jpy; xU Fwpg;gpl;l ,lj;ij 
Mf;fpukpj;Jf;nfhs;Sk;. vdNt. jputq;fSk; xU Fwpg;gpl;l gUkd; my;yJ fd msitf; 
nfhz;bUf;Fk;. Mdhy;> jputq;fSf;F epiyahd; tbtk; fpilahJ> vdNt> jputq;fspd; fd 
msit jplg;nghUs;fSf;F mse;jJ Nghy; msf;f ,ayhj. XU jputj;ij xU 
nfhs;fypdy; Cw;Wk;NghJ> jputkhdJ fydpd; tbtj;ijA; gUkidAk; ngWfpwJ. jputj;jpd; 
fs msT vd;gJ mJ fydpd; vt;tsT ,lj;ij epug;GfpwJ vd;gNj Mfk;. ,jid xU 
mstpLk; msf;fyhk;. xU nfhs;fydpy; Cw;wf;$ba mjpfgl;r jputj;jpd; gUkNd fydpdd;  
 
 
“nfhs;ssT” vdg;gLk;. xU mstpLk; Ftisapy; fhl;bAs;sthW mstPLfs; 
tiuag;gl;bUf;Fk;. 
 
  
 jputj;jpd; fd msT vd;gJ mJ fydpy; epug;Gk; msitf; Fwpf;fpwJ vd;gNj MFk;. 
,jid mstpLk; Ftisapy; tiuag;gl;bUf;Fk; mstpLk; Ftisapy; tiuag;gl;bUf;Fk; 
mstPLfspypUe;J Neubahff; Fwpf;f ,aYk;. glj;jpy; fhl;bAs;s mstpLk; Ftisia 
cw;W Nehf;Fk;nghJ> mjpy; cs;s mstPLfs; “ml” vd;w myfpy; Fwpf;fg;gl;Ls;sij 
mwpayhk;. ,J kpy;yp ypl;lu; vd;gijf; Fwpf;fpwJ. gUkdpd; ,e;j myfpid Gupe;Jf;nfhs;s> 
ehk; Kjypy; ypl;lu; vd;w myifg; Gupe;Jnfhs;s Ntz;Lk;. Vnddpy;> ypl;lu; vd;gJ 
jputq;fspd; fdmsitf; Fwpf;fg; gad;gLk; nghJthd myfhFk;. xU nghUspd; msit 
nr.kP ,y; Fwpf;Fk;NghJ> mjd; fdmsit fd nr.kP ,y; Fwpf;f Ntz;Lk; vd;gij 
mwpNthk;. ,e;j fd nr.kP vd;w myif nghJthf cc (cu-bic cm) vdf; Fwpf;fpNwhk; xU 
ypl;lu; ( l ) vd;gJ 1000 cc MFk;. 
 
1ypl;lu; = 1000 cc my;yJ fd nr.kP3. (cm3) 
  
 1000 kpy;yp ypl;lu; (ml) = 1 ypl;lu;  
 
xOq;fw;w tbtKs;s nghUs;fspd; fdmsT 
 
 ehk; Kd;Ng tpthjpj;jJ Nghy;> xOq;fw;w tbtKs;s nghUs;fspd; gUkidAk; 
#j;jpuq;fspd; %yk; fhz ,ayhJ. ,j;jifa nghUs;fspd; gUkid xU mstpLk; Ftis 
kw;Wk; ePiuf; nfhz;L msf;fyhk;. 
 
mlu;j;jp 
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 xU Kfitapy; ePiu vLj;Jf; nfhz;L> mjpy; Xu; ,Uk;Gf; Fz;ilAk; xU jf;fiaAk; 
NghlTk;. ehk; fhz;gJ vd;d? ,Uk;Gf; Fz;L %o;FfpwJ; jf;if kpjf;fpwJ (glj;jpy; 
fhl;bAs;sgb). ,J Vd; vd tpsf;fKbAkh? ekJ gjpy; “vil kpFe;j nghUs;fs;  ePupy; 
%o;Fk;; vil Fiwe;j nghUs;fs; ePupy; kpjf;Fk;”  vdpy;> vil Fiwe;j Xu; cNyhff; fhR 
ePupy; %o;FtJk;> vil kpFe;j kuf;fl;il ePupy; kpjg;gJk; Vd;? (glj;jpy; fhl;bAs;sgb) ehk; 
mlu;j;jp gw;wpa fUj;Jfis Gupe;J nfhz;lhy;> ,f;Nfs;tpfSf;F rupahd gjpy; mspf;fyhk;. 
 
     
 nghUs; ,Nyrhdjh my;yJ fdkhdjh vd;gjidj; jPu;khdpf;Fk; msT mlu;j;jp 
vdg;gLk;. rkkhd fdmsT nfhz;l nghUs;fspy; mjpf epiw jpzpf;fg;gl;bUe;jhy;> mjd; 
mlu;j;jp mjpfk; vdNt ,Uk;Gj;Jz;bd; mlu;j;jp kuj;Jz;bd; mlu;j;jpia tpl mjpfkhFk;. 
 
mlu;j;jpapd; tiuaiw: 
 

xU nghUspd; mlu;j;jp vd;gJ mjd; XuyF gUkdpy; (1kP3) mg;nghUs; ngw;Ws;s 
epiwf;Fr; rkk; MFk;. 

 
“m” epiw nfhz;l xU nghUspd; gUkd; “V” vdpy;> mjd; mlu;j;jpfhd rkd;ghL. 

 

 D
V

=
epiw ( )

mlu; j; jp ( )
gUkd; ( )

M
 

M
D

V
=  

mlu;j;jpapd; myF  
 
mlu;j;jpapd; SI myF fpfp/kP3 mjd; CGS myF fp/nr.kP3 
 
ntt;NtW nghUs;fspd; mlu;j;jp 
 

ntt;NtW nghUs;fs; ntt;NtW mlu;j;jpiaf; nfhz;bUf;Fk;. mjpf mlu;j;jpiaf; 
nfhz;bUf;Fk;. mjpf mlu;j;jpiaf; nfhz;l nghUs;fs; “mlu;thd” my;yJ “mlu;TkpF” 
nghUs;fs; vdg;gLk;. Fiwe;j mlu;j;jpiaf; nfhz;l nghUs;fs; “jsu;thd” my;yJ 
“mlu;TFiw” nghUs;fs; vdg;gLk;. 
 
ngUkstpy; gad;gLk; rpy nghUs;fspd; mlu;j;jp> fPo;fhZk; ml;ltizapy; jug;gl;Ls;sd. 
 
cd;dplk; 1fpfp epiwAs;s ,Uk;G kw;Wk; jq;fk; ,Ue;jhy;> mtw;Ws; vJ mjpf gUkidf; 
nfhz;bUf;Fk;? cdJ tpilf;fhd fhuzj;ijj; jUf. 
 
fzf;F 
 
280 fpfp epiw nfhz;l xU jpl cUisapd; fdmsT 4 kP3. mjd; mlu;j;jpiaf; fhz;f.  
 
rpy nghUs;fspd; mlu;j;jp (miw ntg;gepiyapy;) 
 

t. vz; ,ay;G nghUs;fs; mlu;j;jp 
(fpfp/kP3) 

1 thA fhw;W 1.2 
2  

jputk; 
kz;nzz;nza; 800 

3 ePu; 1>000 
4 ghjurk; 13>600 
5  

 
kuk; 770 

6 mYkpdpak; 2>700 
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7  
jpz;kk; 

,Uk;G 7>800 
8 jhkpuk; 8>900 
9 nts;sp 10>500 
10 jq;fk; 19>300 

 
jPu;T: 
 

D
V

=
cUisapd; epiw ( )

cUisapd; mlu; j; jp ( )
cUisapd; fd msT ( )

M
 

280

4
= =70 fpfp/kP3 

 
fzf;F: 
 
,Uk;gpdhy; nra;ag;gl;l xU ngl;bapd; gUkd; 125 nr.kP3. mjd; epiwiaf; fhz;f. (,Uk;gpd; 
mlu;j;jp =7.8 fp/nr.kP3) 
 
jPu;T: 
 
 mlu;j;jp = epiw/fd msT 
 
vdNt> epiw = mlu;j;jp   fdmsT =125  7.8 = 975 fp. 
 
fzf;F 
 
jhkpuj;jhy; nra;ag;gl;l xU Nfhsj;jpd; epiw 3000fpfp. jhkpuj;jpd; mlu;j;jp 8900 fpfp/kP3 
vdpy;> Nfhsj;jpd; gUkidf; fhz;f. 
 
jPu;T: 
 mlu;j;jp = epiw/fd msT 
 
vdNt> fd msT = epiw/mlu;j;jp = 3000/8900 = 0.34kP3 

 
 mlu;j;jp> epiw> kw;Wk; fd msT Mfpatw;Wf;fpilNaahd njhlu;Gfs; gpd;tUk; 
mlu;j;jp Kf;Nfhzj;jpy; Fwpf;fg;gl;Ls;sd. 
 
  mlu;j;jp (D)  = epiw/fd msT 
epiw (M)  = mlu;j;jp  fd msT 
fd msT (V) = epiw/mlu;j;jp 
 
 mlu;j;jp> epiw> kw;Wk; fd msT Mfpatw;Wf;fpilNaahd njhlu;G 
 
thdpay; nghUs;fspd; njhiytpid msj;jy; 
 
 ehk; jpdrup tho;tpy; mstpLk; ePsq;fisf; Fwpf;f nrd;bkPl;lu;> kPl;lu; kw;Wk; 
fpNyhkPl;lu; Nghd;w myFfisg; gad;gLj;JfpNwhk;. Mdhy;> tpz;ntsp Muha;r;rpapy;> 
tpz;ntsp Muha;r;rpahsu;fs; G+kpf;Fk; tpz;kPDf;Fk; ,ilapy; cs;s njhiyT my;yJ ,U 
tpz;kPd;fSf;F ,ilapy; cs;s njhiyT Nghd;w kpf ePz;l njhiyTfis msf;f 
Ntz;ba fl;lhaj;jpy; cs;sdu;. ,j;jifa njhiyTfis mstpl> fPo;fhZk; ,U myFfs; 
gad;gLj;jg; gLfpd;wd. mit: 
 
(m) thdpay; myF 
(M) xsp Mz;L 
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thdpay; myF 
 
 G+kpahdJ #upaid ePs;tl;lg;ghijapy; Rw;WfpwJ vd;gJ ehk; mwpe;Nj. vdNt> 
G+kpf;Fk; #upaDf;Fk; ,ilNaAs;s njhiyT xt;nthU ehSk; khwpf;nfhz;Nl ,Uf;Fk;. G+kp 
mjd; mz;ik epiyapy; (mz;ik epiy vd;gJ G+kpf;Fk; #upaDf;Fk; ,ilNaAs;s 
njhiyT kpff;Fiwthf ,Uf;FNghJ cs;s epiy) cs;sNghJ> G+kpf;Fk; #upaDf;Fk; 
,ilNaAs;s njhiyT Rkhu; 147.1 kpy;ypad fpNyhkPl;lu; MFk;. G+kpahdJ #upadpypUe;J 
kpf mjpf njhiytpy; cs;sNghJ (,J Nra;ik epiy vd miof;fg;gLk;)> 
mtw;wpw;fpilNaahd njhiyT Rkhu; 152.1 kpy;ypad; fpNyhkPl;lu;. (glj;jpy; cs;sthW) 
vdNt> G+kpf;Fk; #upaDf;Fk; ,ilNaAs;s ruhrupj; njhiyT 149.6 kpy;ypad; fpNyh kPl;lu; 
MFk;. ,j;njhiyNt “thdpay; myF” vdg;gLfpwJ. 
 
 neg;bA+d;> #upadpypUe;J 30 thdpay; myF njhiytpy; cs;sJ. mjhtJ> neg;bA+d; 
#upadpypUe;J G+kp ,Uf;Fk; njhiytpy; 30 klq;F njhiytpy; cs;sJ. 
 
 xU thdpay; myF vd;gJ G+kpf;Fk; #upaDf;Fk; ,ilNaAs;s ruhrupj; njhiyT 
MFk;. 
 
1 thdpay; myF = 149.6 kpy;ypad; fpkP = 149.6 106 fpkP = 1.496 1011kP 
   
Xsp Mz;L 
 
 ekJ #upa FLk;gj;jpw;F kpf mUfpy; mike;Js;s tpz;kPd; g;uhÑpkh nrd;lhup. 
(Proxima Centauri) ,jd; njhiyT 2>68>770 thdpay; myfhFk;. Thdpay; myfhy; 
Fwpg;gpl;lhy;> mij ifahs;tJ fbdk; gdj;njupfpwJ. vdNt> tpz;ntsp Muha;r;rpahsu;fs; 
,U tpz;kPd;fSf;F ,ilapy; cs;s njhiyT Nghd;w kpf ePz;l njhiyTfis msf;f 
“xsp Mz;L” vd;Dk; xU jdpj;jd;ik tha;e;j myfpidg; gad;gLj;Jfpd;wdu;. ntw;wplj;jpy; 

xspapd; Ntfk; 83 10  kP/tp vd;gij ehk; mwpNthk;. mjhtJ> xsp xU tpdhbapy; 83 10  kP 
njhiyitf; flf;Fk;. Xu; Mz;by; (nel;lhz;L my;yhj) 365 ehs;fs; cs;sd. xU ehspy; 
24 kzp NeuKk;> xU kzp Neuj;jpy; 60 epkplq;fSk;> xU epkplj;jpy; 60 tpdhbfSk; 
mlq;fpAs;sd. 
 
MfNt> Xu; Mz;by; cs;s nkhj;j tpdhbfspd; vz;zpf;if  
 

= 363 24 60 60    
 

= 73.153 10  tpdhbfs; 
 

 xspahdJ xU tpdhbapy; 83 10 kP njhiyitf; flf;Fk; vdpy;> Xu; Mz;by; xsp 

flf;Fk; njhiyT = 83 10   7 153.153 10 9.46 10 =  kP. ,j;njhiyNt Xu; xsp Mz;L 
vdg;gLfpwJ. 
 
 xsp Mz;L vd;gJ xspahdJ ntw;wplj;jpy; Xu; Mz;by; flf;Fk; njhiyNt MFk;.  
 

1 xsp Mz;L 159.46 10=  kP 
 
 Xsp Mz;by; Fwpf;Fk;NghJ> g;uhÑpkh nrd;lhup (Proxima Centauri) ekJ #upa 
FLk;gj;jpypUe;J (G+kpapypUe;Jk;) 4.22 xsp Mz;L njhiytpy; cs;sJ. G+kpahdJ 
mz;lj;jpd; ikaj;jpypUe;J 25>000 xsp Mz;L njhiytpy; cs;sJ. 
 
epidtpy;nfhs;f 
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❖ NtW ve;j ,aw;gpay; msTfshYk; Fwpg;gpl ,ayhj ,aw;gpay; msTfs; mbg;gil 
msTfs; vdg;gLk;. mtw;wpw;Fupa myFfs; mbg;gil myFfs; vdg;gLk;. 
mtw;wpw;Fupa myFfs; mbg;gil myFfs; vdg;gLk;. 
 

❖ mbg;gil msTfisg; ngUf;fpNah> my;yJ tFj;Njh msTfs; top msTfs; 
vdg;gLk;. mtw;wpw;Fupa myFfs; top myFfs; vdg;gLk; 

 
❖ xU nghUspd; Nkw;gug;Ng gug;gsT vdg;gLk;. ,jd; SI myF rJu kPl;lu; (my;yJ) kP2 

MFk;. 
 

❖ xOq;fw;w tbtKs;s nghUs;fspd; gug;ig xU tiuglj; jhisg; gad;gLj;jp 
fhzyhk;. 

 
❖ xU Kg;gupkhz nghUs; ntspapy; my;yJ #oplj;jpy; Mf;fpukpj;Jf; nfhs;Sk; ,lNk 

mg;nghUspd; fd msT my;yJ gUkd; vdg;gLk;. fd mstpd; SI myF fd kPl;lu; 
(m) kP3 MFk;. 

 
❖ ypl;lu; vd;gJ jputq;fspd; fdmsitf; Fwpf;fg; gad;gLk; nghJthd Xu; myhFk;. 

xU ypl;lu; =1000 cc MFk;. 
 

❖ xU nfhs;fydpy; Cw;wf;$ba mjpfgl;r jputj;jpd; gUkNd fydpd; “nfhs;ssT” 
vdg;gLk;. 

 
❖ xU nghUspd; mlu;;j;jp vd;gJ mjd; XuyF gUkdpy; (1kP3) mg;nghUs; ngw;Ws;s 

epiw MFk;. 
 

❖ mlu;j;jpapd; SI myF fpfp/kP3. mjd; CGS myF fp/nrkP3. 1fp/nrkP3 =103 fpfp/kP3 
 

❖ mjpf mlu;j;jp nfhz;l nghUl;fs; “mlu;thd” my;yJ “mlu;TkpF”  nghUs;;fs; 
vdg;gLk;. Fiwe;j mlu;j;jpiaf; nfhz;l nghUs;fs;; “jsu;thd” my;yJ 
“mlu;TFiw” nghUs;fs; vdg;gLk;. 

 
❖ xU jplg;nghUspd; mlu;j;jp xU jputj;jpd; mlu;j;jpia tpl mjpfkhdy;> mJ 

mj;jputj;jpy; %o;Fk;. xU jplg;nghUspd; mlu;j;jp xU jputj;jpd; mlu;j;ijia tpl 
Fiwthdhy;> mg;nghUs; mj;jputj;jpy; kpjf;Fk;. 

 
❖ mlu;j;jp = epiw/fd msT 

 
❖ epiw   = mlu;j;;;;;;jp fd msT 

 
❖ fd msT = epiw/mlu;j;jp 

 
❖ xU thdpay; myF  vd;gJ G+kpf;Fk; #upaDf;Fk; ,ilNaAs;s rhrupj; njhiyT 

MFk;. 1 thdpay; myF 149.6106 fpkP = 1.496 1011kP 
 

❖ xsp Mz;L vd;gJ xspahdJ ntw;wplj;jpy; Xu; Mz;L flj;Fk; njhiyNt MFk;. 1 

xsp Mz;L 159.46 10 kP 
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7th TERM 1  
myF 2  

tpirAk; ,af;fKk; 
 
mwpKfk;:  
 
NkNy nfhLf;fg;gl;bUf;Fk; glj;jpy; fhl;bagb ftpjh jdJ tPl;bypUe;J ,U topfspy; 
gs;spf;F nry;y KbAk;. vg;ghijapd; topahfr; nrd;why; mtshy; tpiutpy; gs;spia 
mila ,aYkl; vd cq;fshy; $w ,aYkh?  
ghij–A 
ghij - B 
mUfpy; cs;s glj;jpidg; ghUq;fs;  
 
ckhTk;> gphpahTk; xNu gs;spapy; gbf;Fk; Njhopfs;> mth;fs; ,UtUk; gs;sp Neuk; 
Kbe;jTld; mUfpy; cs;s tpisahl;Lj; jplYf;Fr; nrd;W tpisahbtpl;L tPL 
jpUk;Gthh;fs;. xUehs; ckh jdJ ghl;b tPl;bw;Fr; nrd;W tpl;Lj; jplYf;F tUtjhff; 
$wpr;nrd;whs;. ,UtUk; tpisahl;Lj;jplYf;Fr; nrd;w ghij glj;jpy; fhl;lg;gl;Ls;sJ.  
 
xU E}ypid vLj;Jf;nfhs;Sq;fs;. mjid gad;gLj;jp> glj;jpy; fhl;bAs;s ghijapd; (m 
kw;Wk; M) ePsq;fis mse;J nfhs;Sq;fs;. vg;ghijapd; ePsk; mjpfkhf cs;sJ vdf; 
$Wq;fs;.  
 
Nkw;fz;l epfo;Tfspy; ,Ue;J xU nghUshdJ Xh; ,lj;jpypUe;J kw;Nwhh; ,lj;jpw;Fr; 
nry;Yk; NghJ mt;tpU ,lq;fisAk; ,izf;Fk; Neh;f;Nfhl;L ghijapy; nrd;why; kw;w 
ghijfspy; nry;tjidf; fhl;bYk; tpiutpy; mt;tplj;jpidr; nrd;W milayhk; vd ehk; 
mwpfpNwhk;. ,U Gs;spfSf;F ,ilNayhd Neh;Nfhl;Lg;ghijapy; kpff; Fiwe;j njhiyT 
mikfpwJ.  
 
njhiyT kw;Wk; ,lg;ngah;r;rp:  
njhiyT – Xh; ,lj;jpypUe;J kw;Nwhh; ,lj;jpw;F> xU nghUs; fle;J te;j ghijapd; nkhj;j 
ePsk; njhiyT vdg;gLk;.  
 
,lg;ngah;r;rp – xU nghUspd; ,af;fj;jpd;NghJ> mjd; Jtf;f epiyf;Fk; ,Wjp epiyf;Fk; 
,ilNa cs;s kpff; ,af;fj;jpd;NghJ> mjd; Jtf;f epiyf;Fk; ,Wjp epiyf;Fk; ,ilNa 
cs;s kpff; Fiwe;j Neh;f;Nfhl;Lj; njhiyT ,lg;ngah;r;rp vdg;gLk;.  
 
njhiyT kw;Wk; ,lg;ngah;r;rp ,it ,uz;Lk; xNu myfhy; Fwpf;fg;gLfpd;wd. ,tw;wpd; SI 
myF kPl;lh; (kP) MFk;.  
   
xUth; glj;jpy; fhl;bathW A vd;w ,lj;jpypUe;J B vd;w ,lj;jpw;Fg; gazk; nra;fpwhh; 
vdf;nfhs;Nthk;.  
 
,jpy; Kjy; ghijapd; topahfr; nry;Yk;NghJ mth; 10 fp.kP J}uk; gazj;jpid 
Nkw;nfhs;fpwhh;. ,uz;lhtJ ghijapd; topahfg; gazk; nra;Ak; NghJ 7 fp.kP J}uk; gazk; 
nra;fpwhh;.  
 
Kjy; ghijapy; mth; fle;j njhiyT 10 fp.kP  
 
,uz;lhtJ ghijapy; mth; fle;j njhiyT 7 fp.kP  
 
A kw;Wk; B f;F ,ilNa cs;s Neh;Nfhl;L njhiyT MdJ ,lg;ngah;r;rp 5 fp.kP (3 
vdf;Fwpf;fg;gpl;Ls;sJ)  
vdNt> ve;j ghijapy; mth; gazk; nra;jhYk; mtuJ ,lg;ngah;r;rp 5 fp.kP (fpof;F 
jpirapy; MFk;.  
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A apypUe;J B f;F gazk; nra;Ak; xU nghUspd; ghijahdJ glj;jpy; fhl;lg;gl;Ls;sJ. 
nghUshdJ gazk; nra;j nkhj;j njhiyT 10 kP. nghUspd; ,lg;ngah;r;rp 40 kP 
(njd;fpof;F jpirapy;)  

 
Kay; xd;W Xba ghij glj;jpy; fhl;lg;gl;Ls;sJ. xt;nthU glj;jpYk; mJ fle;j 
njhiyitAk; ,lg;ngah;r;rpiaAk; fz;lwpf. xt;nthU rpwpa fl;lj;jpd; gf;f msT xU 
kPl;lh; vd;w mstpy; cs;sjhff; nfhs;f. Kay; A vd;w Gs;spapy; Xlj;Jtq;fp B vd;w 
Gs;spia te;jilfpwJ.  

• vg;nghOJ Kay; / nkhj;j fle;j njhiyTk;> mjd; ,lg;ngah;r;rpAk; rkkhf 
,Uf;Fk; vd tpsf;Ff. Mdhy; Kay; Xlj;Jtq;fpa Gs;spAk;> Kbj;jg; Gs;spAk; 
ntt;Ntwhf ,Uf;f Ntz;Lk;.  

 
ehk; xU nghUspd; ,lg;ngah;r;rpia Fwpg;gpLk;NghJ mJ gazk; Nkw;nfhs;Sk; jpiriag; 
nghWj;J Neh;Fwp my;yJ vjph;Fwpiag; gad;gLj;JfpNwhk;.  
  A ______________ B  
,q;F nghUspd; Muk;g epiyia A vdf;nfhz;L nghUs; A apypUe;J B f;F nry;Yk; NghJ 
Neh;f;FwpiaAk;>B apypUe;J A f;F nry;Yk;NghJ vjph;FwpiaAk; gad;gLj;JfpNwhk;.  
 
 
ehl;bfy; iky;:  

thd; kw;Wk; fly; top Nghf;Ftuj;Jfspy; njhiytpid msf;fg; gad;gLj;jg;gLk; 
myF ehl;bf;fy; iky; MFk;. xU ehl;bf;fy; iky; vd;gJ 1>852 fp.kP MFk;.  

fg;gy; kw;Wk; tpkhdq;fspd; Ntfq;fis msf;fg; gad;gLk; myF ehl; vdg;gLk;. 
xU ehl; vd;gJ xU kzp Neuj;jpy; xU ehl;bf;fy; iky; njhiyT flf;fj; 
Njitg;gLk; Ntfk; MFk;.  

 
Ntfk; - jpirNtfk;  
Ntfk;  
kPs; ghh;it  
ehk; Ntfk; vd;gjidg; gw;wp Mwhk; tFg;gpy; gbj;Js;Nshk;.  
njhiyT khWgLk; tPjk; Ntfk; vdg;gLk;. 
 
Ntfk; = njhiyT / fhyk;  
,jd; myF kPl;lh; / tpehb (kP / tp)  
Ntfj;jpid ehk; rPuhd Ntfk; kw;Wk; rPuw;w Ntfk; vd ,U tiffshfg; gphpf;fyhk;.  
   
1 fp.kP / kzp = 5 /18 kP / tp  

,jid vt;thW ehk; ngWfpNwhk; vd;gjidf; fhz;Nghk;.  

1 fp.kP = 1000 kP  

xU kzp = 3600 kP  

1 fp.kP / kzp = 1000 kP / 3600 tp = 5 / 18 kP / tp  

 

 
rPuhd Ntfk;:  
xU nghUs; rkfhy ,ilntspfspy; rk njhiytpidf; fle;jhy; mg;nghUs; rPuhd 
Ntfj;jpy; nry;fpwJ vdg;gLk;.  
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rPuw;w Ntfk;:  
 
xU nghUs; ntt;NtW fhy ,ilntspfspy; ntt;NtW njhiytpidf; fle;jhy; mg;nghUs; 
rPuw;w Ntfj;jpy; nry;fpwJ vdg;gLk;.  
 
ruhrhp Ntfk; = fle;j nkhj;jj; njhiyT / vLj;Jf;nfhz;l nkhj;jf; fhyk;  
 
jpirNtfk;:  
,lg;ngah;r;rp khWgLk; tPjk; jpirNtfk; vdg;gLk;.  
 

jpirNtfk; (V) =
,lg; ngah; r; rp

fhyk;
 

jpirNtfj;jpd; SI myF kPl;lh; / tpehb (kP / tp) MFk;.  
 
 
glj;jpy; fhl;bathW xU tpisahl;L tPuhq;fis 25 tpehbapy; 200 kPl;lh; Xl;lj;jpid epiwT 
nra;jhh; vd;why; mthpd; Ntfk; kw;Wk; jpirNtfj;jpidf; fhz;f.  
 
Ntfk; = fle;j njhiyT / fhyk;  
 = 200 / 25  
 = 8 kP/ tp  
jpirNtfk; = ,lg;ngah;r;rp / fhyk;  
   = 50 / 25  
   = 2 kP/tp  
 
xU nghUshdJ jd; ,af;fj;jpd; NghJ jdJ jpirapid khw;whky; rPuhd fhy 
,ilntspapy; rPuhd ,lg;ngah;r;rpapid Nkw;nfhz;lhy; mJ rPuhd jpirNtfj;jpy; 
,aq;FfpwJ vdg;gLk;. (v.fh) ntw;wplj;jpy; gazk; nra;Ak; xsp.  
 
rPuw;w jpirNtfk;:  
xU nghUshdJ jdJ jpiriaNah my;yJ Ntfj;jpidNa khw;wpf; nfhz;lhy; mg;nghUs; 
rPuw;w jpirNtfj;jpy; cs;sJ vdg;gLk;. (v.fh) ,uapy; epiyaj;jpw;F tUk; njhlh;tz;bapd; 
,af;fk;. 
 
ruhrhp jpirNtfk;:  

ruhrhp jpirNtfk; =
nkhj;j ,lg; ngah; r; rp

vLj;Jf; nfhz;lfhyk;
 

  
(v.fh) glj;jpy; fhl;bAs;sthW xU kfpOe;jhdJ fpof;F jpirapy; 5 fp.kP J}uk; gazk; 
nra;fpwJ. gpd;dh; jpUk;gp mNj ghijapy; Nkw;F Nehf;fp 7 fp.kP J}uk; gazk; nra;fpwJ. 
,g;gazj;jpid epiwT nra;a mj 0.2 kzp Neuk; vLj;Jf;nfhs;fpwJ vdpy; mjd; ruhrhp 
jpirNtfj;jpidf; fhz;f. 
 

ruhrhp jpirNtfk; = 
nkhj;j ,lg; ngah; r; rp

fhyk;
 

   = 7 – 5/0.2  
   = 2/0.2  
   = 10 fp.kP / kzp (m) 10 5 / 18 = 25 / 9 = 0.28kP/ tp  
 
 
NkNy fhzg;gLk; Kf;NfhzkhdJ KiwahdJ jpirNtfk; (v), ,lg;ngah;r;rp (d) kw;Wk; 
fhyk; (t) ,tw;Wf;fpilNa cs;s njhlh;gpid vspjhfg; Ghpe;Jnfhs;s cjTfpwJ.  
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   v = d / t, t = d/v, d = v ×  t = fl;lk;  
 
tpilasp:  

• rPuhd jpirNtfj;jpy; njw;F Nehf;fp 100 kP njhiytpid 4 tpehbfspy; flf;Fk; 
kfpOe;jpd; jpirNtfj;ijf; fz;lwpf.  
 

• cird; Nghy;l; 100 kP J}uj;jpid 0.58 tpehbfspy; fle;jhh;. mtuJ 
Ntfj;jpidf; fz;lwpf. 30 kP / tp Ntfj;jpy; Xlf;$ba rpWj;ijAld;> cird; 
Nghy;l; Xl;g;ge;jaj;jpy; fye;J nfhz;lhy; ntw;wp ahUf;F? 

 
• ePq;fs; 4 kP fpof;F Nehf;fp Neuhf ele;J> gpd;dh; 2 kP njw;F Nehf;fpAk;> mLj;j 

4 kP Nkw;F Nehf;fpAk;> filrpahf 2 kP tlf;F Nehf;fpAk; elf;fpwha;. ePq;fs; 
nkhj;j J}uj;jpid 24 tpehbfspy; flf;fpwha;. 

 
cdJ ruhrhp Ntfk; vt;tsT? ruhrhp jpirNtfk; vt;ts?  
 
KLf;fk;  
KLf;fk; (a) 
jpirNtfk; khWk; tPjk; KLf;fk; vdg;gLk;. NtW tifapy; $Wtjdhy;> xU nghUspd; 
Ntfj;jpNyh my;yJ jpirapNyh khw;wk; Vw;gl;lhy; mg;nghUs; KLf;fkilfpwJ vdg;gLk;.  
 
KLf;fk; (a) = jpirNtf khw;wk; / fhyk;  

  = 
( ) ( )

( )

v u

t

,Wjpj; jpirNtfk; - Muk; gj; jpirNtfk;  

fhyk; 
 

  a = 
( )v u

t

−
 

KLf;fj;jpd; IS myF kP / tp2+ 

 
xU nghUspd; Ntfj;jpNyh my;yJ jpirapNyh my;yJ Ntfk; kw;Wk; jpir ,it ,uz;bYk; 
khw;wk; Vw;gl;lhy; mg;nghUshdJ KLf;fkilfpwJ vdg;gLk;.  
 
xU njhlh;tz;b Neh;Nfhl;by; gazk; nra;Ak; ghijiaf; fPNo cs;s glkhdJ fhl;LfpwJ. 
glj;jpidg; ghh;j;J ml;ltiziag; G+h;j;jp nra;aTk;.  
 
 
xa;T epiyapy; cs;s xU kfpOe;jhdJ> Neh;f;Nfhl;by; ,aq;fj; njhlq;FfpwJ vdf; nfhs;f. 
mJ 4 tpehbfspy; 12 kP / tp Ntfj;jpid milfpwJ vdpy; mjd; KLf;fj;jpidf; 
fzf;fpLf. kfpOe;J rPuhf KLf;fj;jpy; cs;sJ vdf; nfhs;f.  
 
 
ehd; vt;tsT Ntfkhdtd; ghUq;fs;.  

rpWj;ijahd ehd; kpfNtfkhf XLk; tpyq;F MNtd;. vdJ Ntfk; 25 kP / tp Kjy; 
30 kP / tp tiu MFk;. vd;dhy; ,uz;L tpehbapy; vdJ Ntfj;jpid O tpypUe;J 
20 kP / tp Mf khw;wpf; nfhs;sKbAk;. vdJ KLf;fk; tpag;ghf cs;sJ my;yth!  

 
 Muk;gj; jpirNtfk; (u) = 0 kP / tp  
 ,Wjp jpirNtfk; (v)  = 12 kP / tp  
 vLj;Jf; nfhz;l Neuk; (t) = 4 tp 

    KLf;fk; a = 
( )v u

t

−
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     = 12 – 10) / 4 
     kP/ tp2 
 
tpilasp:  
Nkw;fz;l jftypy; ,Ue;J rpWj;ijapd; KLf;fj;jpid cd;dhy; fzf;fpl;Lf; $w KbAkh?  
 
Neh; KLf;fk;  
xU nghUspd; jpirNtfkhdJ fhyj;jpidg; nghUj;J mjpfhpj;Jf; nfhz;Nl te;jhy; 
mg;nghUspy; Vw;gLk; KLf;fk; Neh; KLf;fk; vdg;gLk;.  
 
vjph; KLf;fk;  
xU nghUspd; jpirNtfkhdJ fhyj;jpidg; nghUj;J Fiwe;J nfhz;Nl te;jhy; 
mg;nghUspy; Vw;gLk; KLf;fk; vjph;KLf;fk; vdg;gLk;.  

 
• xU Neh;Nfhl;L ghijapy; 8 kP / tp vd;w jpirNtfj;jpy; ,aq;fpf; nfhz;bUf;Fk; 

ge;jhdJ 10 tpehbapy; 2 kP / tp vd;w jpirNtfj;jpid milfpwJ. mg;nghUs; 
ngWk; vjph;KLf;fk; ahh;?  

Muk;g jpirNtfk; (u) = 8 kP / tp  
,Wjp jpirNtfk; (v) = 2 kP / tp 
vLj;Jf; nfhz;l Neuk; (t) = 10 tp  

 
KLf;fk; (a)   = (v – u) / t 
     = (2 – 8) / 10  
     = - 0.6kP/ tp2 
 
rPuhd KLf;fk;:  
xU nghUspy; rPuhd fhy ,ilntspapy; fhyj;jpidg; nghUj;J jpirNtfj;jpy; 

Vw;gLk; khw;wk; (mjpfhpj;jy; my;yJ Fiwjy;) rPuhdjhf ,Ug;gpd; mk;KLf;fk; rPuhd KLf;fk; 
vdg;gLk;.  
 
fhyj;ijg; nghUj;J xU NgUe;jpd; jpirNtfkhdJ ml;ltizapy; nfhLf;fg;gl;Ls;sJ.  
 
Neuk; (tp)  1 2 3 4 5 

jpir Ntfk; (kP 
/tp) 

20 + 20 40 + 20 60 + 20 80 + 20 100 + 20 

(Neh; KLf;fk;)      

 100-20 80-20 60-20 40-20 20-20 

(vjph; KLf;fk;) 
 
,q;F nghUspd; jpirNtfkhdJ 20 kP / tp vd;w Neuj;jpy; khw;wk; miltjhy; (mjpfhpj;jy; 
my;yJ Fiwjy;) ,jd; KLf;f khw;wk; 20 kPl;lh; / tp2 MFk;.  
 
rPuw;w KLf;fk;:  
xU nghUspd; jpirNtfj;jpy; fhyj;ijg; nghUj;J Vw;gLk; khw;wkhdJ rPuw;wjhf ,Ue;jhy; 
mk;KLf;fkhdJ rPuw;w KLf;fk; vdg;gLk;.  

   
Neuk; (tp)  0 1 2 3 4 5 

jpirNtfk; (kP/tp) 0 10 40 60 70 50 
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jpirNtfkhw;wk;  0 10 30 20 10 20 

 
,q;F xt;nthU tpehbf;Fk; jpirNtfj;jpy; Vw;gLk; khw;wk; khWgLtijf; fhzyhk;. 
vdNt ,k;KLf;fk; rPuw;w KLf;fk; vdg;gLk;.  
 
njhiyT– fhyk; tiuglq;fs;:  
 
 

 
xU kfpOe;jhdJ O vd;w Gs;spapy; ,Ue;J Gwg;gl;Lr; nry;tjhff; fUJNthk;. xt;nthU 
tpehb Neuj;jpw;Fk; mJ flf;Fk; njhiythdJ msf;fg;gLfpwJ. njhiyT kw;Wk; fhyk; 
gjpT nra;ag;gl;L mjw;fhd tiuglkhdJ tiuag;gLfpwJ.  
 
,e;epfo;tpy; fhzg;gLk; ehd;F rhj;jpaf; $Wfs; fPNo nfhLf;fg;gl;Ls;sd.  
 

  
 
,e;j tiuglj;jpy;> Neh;Nfhl;bd; rha;T Rop kjpg;gpidg; ngw;Ws;sJ. mjhtJ xt;nthU 
tpehb fhyj;jpw;Fk; njhiythdJ khwhky; cs;sJ kfpOe;J xa;T epiyapy; cs;sJ.  
 

 
tiuglj;jpy; rha;thdJ khwh kjpg;gpidg; ngw;Ws;sJ. ,jd; njhiythdJ xt;nthU tpehb 
fhyj;jpw;Fk; 10 kPl;lh; mstpy; cs;sJ. vdNt kfpOe;J rPuhd Ntfj;jpy; nry;fpwJ.  
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tiuglj;jpy;> xt;nthU Fwpg;gpl;l fhy ,ilntspapYk; (1 tpehb)> kfpOe;J flf;Fk; J}uk; 
mjpfhpf;fpwJ.  
 
vdNt> kfpOe;jpd; Ntfk; mjpfhpj;Jf; nfhz;Nl nry;fpwJ. ,jid> tis tiuapd; rha;tpd; 
kjpg;G mjpfhpj;Jf; nfhz;Nlr; nry;tjd; %yk; mwpayhk;.  
 
<. kfpOe;jpd; Ntfk; Fiwe;Jf; nfhz;Nl nry;Yjy;  
 
 

 
tiuglj;jpy;> xt;nthU Fwpg;gpl;l fhy ,ilntspapYk; (1 tpehb)> kfpOe;J flf;Fk; J}uk; 
FiwfpwJ.  
 
vdNt> kfpOe;jpd; Ntfk; Fiwe;Jf; nfhz;Nl nry;fpwJ. ,jid> tistiuapd; rha;tpd; 
kjpg;G Fiwe;Jf; nfhz;Nlr; nry;tjd; %yk; mwpayhk;.  
 
Ntfk; - fhyk; tiuglk;: 
xU NgUe;jhdJ jQ;irapypUe;J jpUr;rpia Nehf;fpr; nry;tjhff; fUJNthk;. xt;nthU 
tpehbf;Fk; mjd; NtfkhdJ fzf;fplg;gLfpwJ. ,jd; Ntfk; kw;Wk; fhyj;jpd; kjpg;Gfs; 
ml;ltizg;gLj;jg;gl;L tiuglkhdJ tiuag;gLfpwJ. ,t;tiuglk; Ntfk; - fhyk; tiuglk; 
vdg;gLfpwJ. ,e;epfo;tpy; fhzg;gLk; rhj;jpaf;$Wfs; fPNo nfhLf;fg;gl;Ls;sd.  
 

 ‘ 

,jd; Ntfk; 0 kP / tp vd;w epiyapNyNa cs;sJ. vdNt NgUe;J Rop KLf;fj;jpidf; 
nfhz;Ls;sJ.  
 
NgUe;jhdJ 10 kP / tp vd;w khwhj Ntfj;jpy; nrd;W nfhz;bUf;fpwJ. tiuglj;jpy;> 
Neh;Nfhl;bd; rha;T Rop kjpg;igg; nfhz;Ls;sJ. vdNt ,jd; KLf;fk; RopahFk;.  
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NgUe;jhdJ xt;nthU tpehbf;Fk; 10 kP / tp vd;w mjpfhpf;Fk; Ntfj;jpy; nrd;W 
nfhz;bUf;fpwJ. tiuglj;jpy;> Neh;Nfhl;bd;  rha;thdJ Neh;FwpAld; khwhj kjpg;igf; 
nfhz;Ls;sJ. vdNt ,jd; KLf;fk; khwpypahFk;.  

 
NgUe;jhdJ xt;nthU tpehbf;Fk; 10 kP / tp vd;w Ntfj;jpy; Fiwe;J nfhz;L nry;fpwJ. 
tiuglj;jpy;> Neh;Nfhl;bd; rha;thdJ vjph;Fwp khwhj kjpg;igf; nfhz;Ls;sJ. vdNt ,jd; 
KLf;fk; khwpypahFk;. KLf;fkhdJ vjph; KLf;fk; vd miof;fg;gLfpwJ.  
 

  
NgUe;jpd; NtfkhdJ xt;nthU tpehbf;Fk; mjpfhpj;Jf; nfhz;L nry;fpwJ. tiuglj;jpy;> 
tistiuapd; rha;thdJ Neh;Fwp kjpg;igf; nfhz;L mjpfhpj;Jf; nfhz;Nl nry;fpwJ. 
vdNt> ,jd; KLf;fk; mjpfhpf;fpwJ.  
 

 
NgUe;jpd; NtfkhdJ fhyj;jpidg; nghUj;J rPuw;w Kiwapy; Fiwe;J nfhz;L nry;tjhff; 
fUJNthk; tiuglj;jpy;> tistiuapd; rha;thdJ Neh;Fwp kjpg;igf; nfhz;L Fiwe;J 
nfhz;L nry;fpwJ. vdNt ,jd; KLf;fj;jpd; kjpg;Gk; Fiwe;J nfhz;L nry;fpwJ. 
 
 
xg;gPL – njhiyT – fhyk; tiuglk;  
kw;Wk; Ntfk; - fhyk; tiuglk;  
njhiyT – fhyk; tiuglKk; Ntfk; - fhyk; tiuglKk; xd;WNghy; fhzg;gl;lhYk; mit 
ekf;Fg; nghUspd; gazk; gw;wpa ntt;NtW jfty;fis mspf;fpd;wd. njhiytpidAk; 
Ntfj;jpidAk; y mr;rpy; gpujpapl;L ,jid xg;gPL nra;J fhz;Nghk;.  
 
xU NgUe;jhdJ A vd;w ,lj;jpypUe;J D vd;w ,lj;jpid Nehf;fpr; nra;j gazkhdJ fPNo 
nfhLf;fg;gl;Ls;sJ.  
 
A apypUe;JB tiu NgUe;jhdJ mikjp epiyapy; ,Ue;J KLf;fk; milfpwJ.  
 
B apypUe;JC tiu NgUe;jhdJ khwhj jpirNtfj;Jld; gazk; nra;fpwJ.  
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C apypUe;J D tiu NgUe;jpd; KLf;fkhdJ Fiwe;J nfhz;Nl te;J xa;T epiyia 
Nehf;fpr; nry;fpwJ.  
 
njhiyT– fhyk; tiuglk; 
njhiyT (kPl;lh;) 
mjpfhpj;Jf; nfhz;L nry;fpwJ. vdNt ,jd; rha;thdJ mjpfhpf;fpwJ. ,J Fope;j 
Nfhl;bdhy; Fwpf;fg;gLfpwJ.  
 
njhiythdJ fhyj;jpidg; nghUj;J rPuhd mjpfhpj;Jf; nfhz;L nry;fpwJ. vdNt ,jd; 
rha;thdJ Neh;Fwp khwhj ngWfpwJ. ,J Neh;f;Nfhl;bdhy; Fwpf;fg;gLfpwJ.  
njhiythdJ mjpfhpj;Jf; nfhz;L nry;fpwJ. Mdhy; fhyj;jpidg; nghUj;J mjpfhpf;Fk; 
msthdJ Fiwe;J nfhz;L nry;fpwJ. (,J Ftpe;j Nfhl;bdhy; Fwpf;fg;gLfpwJ)  
 
Ntfk; - fhyk; tiuglk; 
Ntfk; (kP/ tp):  
 
NtfkhdJ fhyj;jpidg; nghUj;J rPuhf mjpfhpj;Jf; nfhz;L nry;fpwJ. vdNt ,jd; 
rha;thdJ Neh;Fwp khwhj kjpg;igf; nfhz;Ls;sJ. ,J Neh;f;Nfhl;bdhy; Fwpf;fg;gLk;. 
 
Ntfk; khwpypahf cs;sJ. vdNt tiuglj;jpd; NfhlhdJ gLf;ifNfhlhf cs;sJ.  
 
NtfkhdJ rPuhff; Fiwe;J nfhz;L tUfpwJ. vdNt ,jd; rha;thdJ vjph;Fwp kjpg;igf; 
nfhz;Ls;sJ. tiuglkhdJ Neh;f;Nfhl;bdhy; Fwpf;fg;gLfpwJ.  
 
<h;g;G ikak; kw;Wk; rkepiy  
<h;g;G ikak;  
 
 
 
Gtpapd; <h;g;G (vil) tpir> nghUspd; <h;g;G ikak; topNarp nray;gLfpwJ.  
 
msTNfhy; Nghd;w nghUs;fSf;F mjd; tbtpay; ikaNk <h;g;G ikak; MFk;. 
,k;Kaw;rpay; ePq;fs; vd;d czh;fpwPh;fs;? Xh; ,lj;jpy; kl;LNk ml;ilahdJ epiyahf 
epw;fpwJ vd;gjidAk; NtW ve;j ,lj;jpYk; ml;ilapid epWj;Jtjw;F Kaw;rp nra;Ak; 
NghJk; ml;ilahdJ epiyahf epw;ftpy;iy vd;gjidAk; czh;fpNwhk;. ml;ilahdJ ve;j 
,lj;jpy; epiyahf epw;fpwNjh mg;Gs;spapid ehk; ml;ilapd; <h;g;G ikak; vd;fpNwhk;.  
 
<h;g;G ikak; - vg;Gs;spapy; xU nghUspd; vil KOtJk; nray;gLtJ Nghy; Njhd;WfpwNjh 
mg;Gs;spNa mg;nghUspd; <h;g;G ikak; vdg;gLk;.  
 
xU nghUspd; <h;g;G ikaj;jpid ehk; vt;thW fhzyhk;?  
 
xOq;fhd tbtk; nfhz;l nghUs;fspd; <h;g;G ikak;  
 
 
  
xOq;fhd tbtk; nfhz;l nghUs;fspd; <h;g;G ikakhdJ nghJthf mjd; tbtpay; 
ikaj;jpy; mikfpwJ.  
 
rpy xOq;fhd tbtk; nfhz;l nghUs;fspd; <h;g;G ikakhdJ fPNo nfhLf;fg;gl;Ls;sJ.  
 
xOq;fw;w tbtk; nfhz;l nghUs;fspd; <H;g;G ikaj;jpid vt;thW fhzyhk;?  
 
Njitahd nghUs;fs;: xOq;fw;w tbtKila ml;il> E}y;> Cry; Fz;L> jhq;fp> xOq;fw;w 
tbtKila ml;ilapy; %d;W Jisfis ,lTk;> glj;jpy; fhl;bathW xU Jisapidj; 
jhq;fpapy; nghUj;jp  ml;ilapidj; njhq;ftplTk;.  
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jhq;fpapy; ,Ue;J ml;ilapd; Nky;Gwkhf mikAkhW Fz;LE}ypid njhq;ftplTk;  
 
ml;ilapd; Nky; Fz;LE}ypd; epiyapid xU Nfhlhf tiue;Jnfhs;sTk;.  
 
Nkw;$wpathWkw;w ,U JisfisAk; jhq;fpapy; ,Ue;J njhq;ftpl;Lf; NfhLfs; tiue;J 
nfhs;sTk;.  
 
%d;W NfhLfSk; ntl;Lk; Gs;spapd; epiyapid X vdf; Fwpj;Jf;nfhs;sTk;.  
 
X vd;w Gs;spNa xOq;fw;w tbtKila ml;ilapd; <h;g;G ikak; MFk;.  
 
kPl;lh; msTNfhypd; <h;g;G ikak;:  
 
msTNfhyhdJ xU jhq;fpapd; kPJ mjd; <h;g;Gikaj;jpy; epWj;jg;gLk; NghJ rkepiyapy; 
epw;fpwJ.  
 
xOq;fhd tbtKila nghUshd msTNfhy; Nghd;w nghUs;fSf;F mjd; tbtpay; 
ikaNk <h;g;G ikak; MFk;.  
 
<h;g;Gikak; jtpu NtW Gs;spapy; jhq;fpapd; kPJ itf;fg;gLk;NghJ msTNfhyhdJ ftpo;e;J 
tpLfpwJ.  
 
rkepiy:  
 
xU nghUspd; Muk;gepiyapidj; jf;fitj;Jf;nfhs;Sk; jpwNd mg;nghUspd; rkepiy 
vdg;gLk;.  
 
rkepiy %d;W tifg;gLk;.  
 

1. cWjpr;rkepiy  
2. cWjpaw;w rkepiy  
3. eLepiy rkepiy  

 
cWjpr; rkepiy:  
$k;ghdJ kpf mjpff; Nfhzj;jpw;Fr; rha;f;fg;gl;Lg; gpd;dh; tplg;gl;lhYk; ftpo;e;Jtplhky; 
kPz;Lk; gioaepiyia milAk;.  
 
  
 
$k;G rha;f;fg;gLk;NghJ mjd; <h;g;G ikak; cah;fpwJ. <h;g;G ikaj;jpd; topahf tiuag;gLk; 
nrq;Fj;Jf; NfhlhdJ rha;f;fg;gl;l epiyapYk; mjd; mbg;gug;gpw;F cs;NsNa tpOfpwJ. 
vdNt mjdhy; kPz;Lk; jdJ gioa epiyia milaKbfpwJ.  
 
cWjpaw;w rkepiy: $k;ghdJ rpwpJ rha;f;fg;gl;lhYk; ftpo;e;JtpLk;. $k;gpidr; rha;f;Fk; 
NghJ <h;g;Gikak; mjd; epiyapypUe;J cah;fpwJ. <h;g;Gikak; topahf tiuag;gLk; 
nrq;Fj;Jf;NfhlhdJ mjd; mbg;gug;gpw;F ntspNa tpOfpwJ. vdNt $k;ghdJ fPNo 
ftpo;fpwJ.  
  
eLepiy rkepiy: $k;ghdJ cUs;fpwJ. Mdhy; mJ fPNo ftpo;f;fg;gLtjpy;iy.  
 
 
 
$k;gpid efh;j;Jk;NghJ mjd; <h;g;Gikaj;jpd; cauk; khWtjpy;iy. $k;gpid vt;thW 
efh;j;jpdhYk; mNj epiyapNyNa ePbj;J ,Uf;fpwJ.  
 
rkepiyf;fhd epg;ge;jidfs;:  
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xU nghUspd; rkepiyia mjpfhpf;f  
 

• mjd; <h;g;G ikak; Fiwe;j cauj;jpy; mikf;fg;gl Ntz;Lk;.  
• nghUspd; mbg;gug;gpid mjpfhpf;f Ntz;Lk;.  

 
<h;g;Gikak; mbg;gug;gpd; Kidapy; mikfpwJ. ngl;bahdJ fPNo ftpof;$ba epiyapy; 
fhzg;gLfpwJ. <h;g;G ikak; nghUspd; mbg;gug;gpDs; mikfpwJ.  
 
fdkhd mbg;gFjpahdJ mjd; <h;g;G ikaj;jpd; cauj;jpidf; Fiwf;fpwJ. vdNt 
ngl;bahdJ fPNo ftpohJ.  
 
<h;g;G ikak; nghUspd; mbg;gug;gpDs; mikfpwJ. mfykhd mbg;gug;ghdJ ngl;biaf; 
ftpo;g;gijf; fbdkhf;FfpwJ.  
 
,J jQ;rhT+hpy; fspkz;zhy; nra;ag;gLk; goiktha;e;j ghuk;ghpa nghk;ikahFk;. 
nghk;ikapd; <h;g;G ikaKk; mjd; nkhj;j vilAk; nghk;ikapd; kpff; fPohd mbg;gFjpapy; 
mikAkhW nra;ag;gLfpwJ. ,jd; fhuzkhfg; nghk;ikahdJ kpf nky;ypa miyTld; 
eldk; Nghd;w njhlh;r;rpahd ,af;fj;jpidj; Njhw;Wtpf;fpwJ.  
 
<h;g;G ikaj;jpd; eilKiw gad;ghLfs;:  
 
Nkir tpsf;Ffs;> fhw;whbfs; Nghd;wtw;wpd; rkepiyia mjpfhpg;gjw;fhf mtw;wpd; 
mbg;gug;ghdJ mfykhdjhfj; jahhpf;fg;gLfpd;wd.  
 
nrhFR NgUe;Jfspd; Nkw;gFjpapy; my;yhky; mbg;gFjpapy; nghUs;fs; itg;G miw 
mikf;fg;gLfpd;wd. ,jd; %yk; NgUe;jpd; <h;g;G ikaj;jpd; cauj;jpidf; Fiwj;J mjd; 
rkepiyia mjpfhpf;fyhk;.  
 
,uz;L mLf;F NgUe;Jfspy; vt;tsT $l;l nehpry; ,Uf;Fk;NghjpYk; ,uz;lhtJ mLf;fpy; 
mDkjpf;fg;gl;l gazpfspd; vz;zpf;ifiaj; jtpuf; $Ljy; gazpfs; 
mDkjpf;fg;gLtjpy;iy.  
 
ge;jaf; fhh;fs; cauk; FiwthfTk; mfykhdjhfTk; jahhpf;fg;gLtjhy; mjd; rkepiy 
mjpfhpf;fg;gLfpwJ.  
 
,d;iwa mwptpay;  
nghJthd Ntfq;fs;  
 

• Mik 0.1 kP /tp  

• kdpjh;fspd; eilapd; Ntfk; 1.4 kP / tp  

• tpOk; kioj;Jspapd; Ntfk; 9 – 10 kP / tp  

• XLk; G+idapd; Ntfk; 14 kP / tp  

• irf;fpspd; Ntfk; 20 – 25 fp.kP / tp  

• rpWj;ij XLk; Ntfk; 31 kP / tp  

• Ntfk; ge;J tPr;rhsh;fs; ge;jpid vwpAk; Ntfk; 90 – 100 iky; / kzp  

• gazpfs; tpkhdj;jpd; Ntfk; 280 kP / tp  

• uhf;nfl;bd; Ntfk; 5200 kP / tp  
 
epidtpy; nfhs;f:  

• njhiyT – xU ,lj;jpypUe;J kw;nwhU ,lj;jpw;Fg; nghUs; fle;Jte;j nkhj;jg; 
ghij njhiyT vdg;gLk;.  
 

• ,lg;ngah;r;rp – xU ,lj;jpypUe;J kw;nwhU ,lj;jpw;F ,ilNa cs;s kpff;Fiwe;j 
Neh;f;Nfhl;L ghij ,lg;ngah;r;rp vdg;gLk;.  
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• ,lg;ngah;r;rp khWk; tPjk; jpirNtfk; vdg;gLk;. jpirNtfj;jpd; SI myF kPl;lh; / 

tpehb (kP / tp) MFk;.  
 

• jpirNtfk; khWk; tPjk; KLf;fk; vdg;gLk;. KLf;fj;jpd; SI myF kP / tp2 
 

• <h;g;G ikak; vg;Gs;spapy; xU nghUspd; vil KOtJk; nray;gLtJ Nghy; 
Njhd;WfpwNjh mg;Gs;spNa mg;nghUspd; <h;g;G ikak; vdg;gLk;.  
 

• xOq;fhd tbtk; nfhz;l nghUs;fspd; <h;g;G ikakhdJ nghJthf mjd; tbtpay; 
ikaj;jpy; mikfpwJ.  
 

• xU nghUspd; Muk;g epiyapidj; jf;fitj;Jf;nfhs;Sk; jpwNd mg;nghUspd; 
rkepiy vdg;gLk;.  
 

• rkepiy %d;W tifg;gLk;.  
1. cWjpr;rkepiy  
2. cWjpaw;w rkepiy  
3. eLepiy rkepiy  
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7thmwptpay;  
njhFjp– 1  
myF– 3  

ek;ikr; Rw;wpAs;s gUg;nghUs;fs; 
 

ek;ikr;Rw;wp ehk; fhZk; ,lj;ij milj;Jf; nfhs;tJk;> epiw nfhz;ljkhd xd;iwNa 
gUg;nghUs; vd miof;fpNwhk;. ntg;gk;> xsp kw;Wk; xyp Nghd;wit epiwiaf; 
nfhz;bUf;ftpy;iy. vdNt mit gUg;nghUs;fs; ,y;iy. gUg;nghUs;fs; vjdhy; 
Mf;fg;gl;Ls;sd vd cq;fSf;Fj; njhpAkh? gUg;nghUs;fs; midj;Jk; ntWk; fz;fshy; 
ghh;f;f ,ayhj Ez; Jfs;fshy; Mdit vd Vw;fdNt ehk; gbj;jpUf;fpd;Nwhk;. ,e;j Ez; 
Jfs;fspd; gz;Gfs; gw;wp ehk; mwpe;J nfhs;Nthkh?  
 
mZ 
 
ehk; gad;gLj;jf;$ba ngd;rpypd; Kidahd fpuhigl;> fhh;gd; vd miof;fg;gLk; 
jdpkj;jpdhy; MdJ. ,jid ehk; NkYk; NkYk; rpwpa Jfs;fshf cilj;Jf; nfhz;L 
nry;y ,aYk;. kpfr;rpwe;j fj;jpapid ehk; nfhz;bUe;jhy; NkYk; kpf Ez;zpa Jfs;fshf 
cilj;Jf; nfhz;L nry;y ,aYk;. ,t;thW cilj;Jf; nfhz;L nry;Yk;NghJ xU 
mstpw;Fg; gpwF me;Ez;zpa Jfs;fs; fhh;gdpd; gz;gpid ntspg;gLj;jhJ.  
 
xU jdpkj;jpd; midj;Jg; gz;GfisAk; ntspg;gLj;jf;$ba mj;jdpkj;jpd; kpf Ez;zpa 
JfNs mj;jdpkj;jpd; mZ vd miof;fg;gLfpwJ.  
 
midj;Jg; gUg;nghUs;fSk; mZ vd miof;fg;gLk; kpf Ez;zpa Jfs;fshy; Mdit. ePh;> 
mhprp cl;gl ek;ikr; Rw;wp fhzg;gLk; midj;J gUg;nghUs;fSk; mZf;fshy; Mdit.  
 
mZ vd;gJ gUg;nghUspd; mbg;gil myF MFk;.  
 
kpfr; rpwe;j xspapay; Ez;Nzhf;fpapidf; nfhz;Lk; ek;khy; mZf;fisf; fhz ,ayhJ. 
,Ue;jNghjpYk; etPd fUtpfs; xU gUg;nghUspd; Nkw;gug;gpy; mZf;fs; vt;thW 
mike;jpUf;ff;$Lk; vd ehk; fw;gid nra;J ghh;f;f cjTfpd;wd.  
 
Nguz;lj;jpy; Kjd;ikahff; fhzg;gLtJ i`l;u[d; mZthFk;. Vwf;Fiwag; 
Nguz;lj;jpy; fhzg;gLk; mZf;fspy; 74% i`l;u[d; mZf;fshFk;. ,Ue;jNghjpYk; 
G+kpapy; ,Uk;G> Mf;rp[d;> kw;Wk; rpypf;fhd; Nghd;wit Kf;fpa mZf;fshff; 
fhzg;gLfpd;wd.  

 
%yf;;$Wfs;:  
 
xU mZthdJ kw;nwhU mZ my;yJ mZf;fSld; ,ize;J cUthFk; $l;Lg; nghUs; 
%yf;$W vd miof;fg;gLfpwJ. ,uz;L my;yJ mjw;F Nkw;gl;l mZf;fspd; 
Ntjpgpizg;gpdhy; %yf;$W cUthfpwJ.  
ehk; Rthrpf;Fk; fhw;wpy; cs;s Mf;rp[d; thAthdJ ,uz;L Mf;rp[d; mZf;fspd; Ntjp 
gpizg;gpdhy; cUthfpwJ.  
 
 
%d;W Mf;rp[d; mZf;fspd; Ntjp gpizg;gpdhy; XNrhd; cUthf;fg;gLfpwJ.  
 
ePH; (H2O) %yf;$whdJ xU Mf;rp[d; (O) mZ kw;Wk; ,uz;L i`l;u[d; (H2) mZf;fs; 
,izg;gpdhy; cUthfpwJ.  
 
    
%yf;$Wfis ehk; fPo;f;fz;lthW tifg;gLj;jyhk;.  
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• xNu xU mZitf; nfhz;l %yf;$Wfs; xuZ %yf;$Wfs; vdg;gLk;. (ke;j 
thAf;fs;)  

 
• ,uz;L mZf;fisf; nfhz;l %yf;$Wfs; <uZ %yf;$Ws; vdg;gLk;. (Mf;rp[d;> 

iel;hpf; Mf;i]L kw;Wk; i`l;u[d;)  
 

• %d;W mZf;fisf; nfhz;l %yf;$Wfs; %tZ %yf;$Wfs; vdg;gLk;. (XNrhd;> 
ry;gh; il Mf;i]L> fhh;gd;-il-Mf;i]L) 

 
%d;Wf;Fk; Nkw;gl;l mZf;fisf; nfhz;l %yf;$Wfs; gy mZ %yf;$Wfs; vdg;gLk;. 
(gh];Ngl;> ry;gh;)  
 
jdpkj;jpd; %yf;$Wfs;  
 
Ntjp gpizg;gpdhy; gpizf;fg;gl;l Fwpg;gpl;l vz;zpf;ifapyhd xNu tifahd mZf;fisj; 
jdpkj;jpd; %yf;$Wfs; nfhz;Ls;sd.  
,uz;L mZf;fisf; nfhz;l xNu tifahd jdpkj;jpdhy; Md rpy thAf;fs; fPNo 
nfhLf;fg;gl;Ls;sd.  
 
Nrh;kq;fspd; %yf;$Wfs;:  
Ntjp gpizg;gpdhy; gpizf;fg;gl;l Fwpg;gpl;l vz;zpf;ifapyhd NtWgl;l mZf;fisj; 
jdpkj;jpd; %yf;$Wfs; nfhz;Ls;sd.  
cjhuzkhf ePh; %yf;$W khjphpiaf; fUJNthk;.  
 
 
 
xt;nthU ePh; %yf;$Wk; xU Mf;rp[d; mZtpidAk;> ,uz;L i`l;u[d; mZf;fisAk; 
nfhz;Ls;sd. Mf;rp[d; kw;Wk; i`l;u[dpd; ,t;tpfpjkhdJ ePuhdJ jpz;kk;> ePh;kk; kw;Wk; 
thA vd ve;epiyapy; fhzg;gl;lhYk; khwhjjhff; fhzg;gLfpwJ. ,j;jj;JtkhdJ midj;Jr; 
Nrh;kq;fspd; %yf;$WfSf;Fk; nghUe;Jtjhf mikAk;.  
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gUg;nghUs;fspd; tiffs;:  
 
gUg;nghUs;fisj; J}a nghUs;fs; kw;Wk; fyitfs; vd;W ,U ngUk; gphpTfshfg; 
gphpf;fyhk;. NkYk; J}a nghUs;fisj; jdpkq;fs; kw;Wk; Nrh;kq;fs; vd;W gphpf;fyhk;.  
 
jdpkq;fs;:  
 
gUg;nghUspd; vspikahd tbtk; jdpkk; vd miof;fg;gLfpwJ. ek; md;whl tho;tpy; ehk; 
mNefj; jdpkq;fisg; gad;gLj;JfpNwhk;. rhjhuz cg;G Nrhbak; kw;Wk; FNshhpd; vd;w ,U 
jdpkq;fisf; nfhz;Ls;sJ. ePh; i`l;u[d; kw;Wk; Mf;rp[d; vd;w jdpkq;fisf; 
nfhz;Ls;sJ. nkf;dPrpak; kw;Wk; gh];gu]; ntb nghUs;fs; jahhpf;fg; gad;gLfpwJ. 
tptrhaj;jpy; ry;gh; cuq;fs; jahhpf;fg; gad;gLfpwJ. fhypak; miyNgrp jahhpg;gpYk; kw;Wk; 
rpypf;fd; fzpdp rpg;Gfs; jahhpg;gpYk; gad;gLfpd;wd.  
 
,e;ehs; tiuapYkl; 118 jdpkq;fs; fz;lwpag;gl;Ls;sd. ,tw;wpy; 94 jdpkq;fs; 
,aw;ifahff; fpilf;fpd;wd. 24 jdpkq;fs; Ma;tfq;fspy; nraw;ifahfj; 
jahhpf;fg;gLfpd;wd.  
 
tapw;Wg;Nghf;F kUe;jpy; gp];kj;: gp];kj; vd;gJ ,aw;ifapy; fpilf;ff;$ba xU jdpkk; 
MFk;. ,ij kw;w jdpkq;fSld; Nrh;j;J tapw;Wg;Nghf;F rpfpr;ir kUe;jhfg; 
gad;gLj;Jfpd;wdh;.  

 
jdpkq;fspd; tifg;ghL  
ehk; jdpkq;fis mtw;wpd; Ntjpapay; gz;Gfspd; mbg;gilapy; cNyhfk;> mNyhfk; kw;Wk; 
cNyhfg; Nghypfs; vd tifg;gLj;JfpNwhk;.  
 
 
,uhgh;l; ghapy; vd;w tpQ;Qhdp Kjd; Kjypy; jdpkk; vd;w thh;j;ijiag; gad;gLj;jpdhh;. 
,th; nghUspd; mbg;gil ,ay;G kw;Wk; ntw;wplj;jpd; jd;ik Mfpatw;wpd; Muk;gfhy 
Mjuthsh; Mthh;. ghapy; tpjpapd; %yk; ,th; ed;F mwpag;gl;lth;.  

 
cNyhfq;fs;:  
 
ehk; fUtpfs;> ghj;jpuq;fs;> kw;Wk; eiffs; Nghd;wtw;iw nts;sp> fhg;gh;> ,Uk;G. jq;fk;> 
mYkpdpak; Nghd;w nghUs;fspypUe;J ngWfpNwhk;. ,g;nghUs;fis mbj;jy; my;yJ 
cUl;Ljy; Nghd;w nray;fspd; %yk; gy;NtW tbtq;fisg; ngWfpNwhk;. ,j;jifa jflhf 
khw;wf;$ba gy;NtW tbtq;fisg; ngwj;jf;f tifapy; mike;Js;s nghUs;fs; 
cNyhfq;fs; vd miof;fg;gLfpd;wd.  
 
nghJthf cNyhfq;fs; fbdkhdit kw;Wk; gsgsg;ghdit. tpjptpyf;fhfr; Nrhbak; 
nkd;ikahd cNyhfk; MFk;. ghjurk; jtpu kw;w midj:J cNyhfq;fSk; miw 
ntg;gepiyapy; jpz;k epiyapy; fhzg;gLfpd;wd. ,t;wiwf; fk;gpahf ePl;l KbAk;. ,it 
kpd;Ndhl;lk; kw;Wk; ntg;gj;jpid ed;F flj;jf;$ba flj;jpfshFk;. jhkpuk;> fhhPak;> bd;> 
epf;fy;> ,Uk;G> Jj;jehfk;> jq;fk;> nkf;dPrpak; kw;Wk; fhy;rpak; Nghd;wit 
cNyhfq;fSf;fhd rpy vLj;Jf;fhl;LfshFk;.  
 
mNyhfq;fs;:  
 
nghJthf mNyhfq;fs; gsgsg;G jd;ikaw;w kw;Wk; kpUJthd jdpkq;fs; MFk;. 
tpjptpyf;fhfg; G+kpapy; fpilf;ff;$ba ituk; fbdkhd kw;Wk; gsgsg;ghd jdpkk; MFk;. 
it jpz;kk;> ePh;kk; kw;Wk; thA epiyapy; ,Uf;fpd;wd. Mf;rp[d;> i`l;u[d; kw;Wk; 
FNshhpd; Nghd;wit miw ntg;gepiyapy; thA epiyapy; cs;sd. fhh;gd;> mNahbd;> ry;gh; 
kw;Wk; gh];gu]; Nghd;wit miw ntg;gepiyapy;  
 
cNyhfq;fs; kw;Wk; mNyhfq;fs; - NtWghLfs;  
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cNyhfq;fs;  mNyhfq;fs;  

cNyhfq;fs; gsgsg;ghd Nkw;ug;igf; 
nfhz;lit  

mNyhfq;fs; gsgsg;Gj; jd;ikaw;wit  

,it nghJthff; fbdkhdit  ,it nghJthf kpUJthdit  

mNef cNyhfq;fs; tisaf;$ba jd;ik 
nfhz;lit  

mNyhfq;fs; tisAk; jd;ikaw;wit  

jflhfTk;> fk;gpahfTk; ePl;lyhk; jflhfTk;> fk;gpahfTk; ePl;l ,ayhJ  

ngUk;ghyhd cNyhfq;fs; kpd;rhuj;ij ed;F 
flj;jf;$bait  

mNyhfq;fs; kpd;rhuj;ij mhpjpw; flj;Jk; 
jd;ikAilait. 

ntg;gj;ij ed;F flj;Jk;  ntg;gj;ij mhpjpw; flj;Jk;  

cNyhfq;fisj; jl;Lk;NghJ xypnaOg;Gk; 
Mifahy; kzpfs; nra;ag; 
gad;gLj;jg;gLfpd;wd 

xypnaOg;Gk; jd;ikaw;wJ  

 
 
jpz;k epiyapy; fhzg;gLk; mNyhfq;fs; MFk;. miwntg;gepiyapy; jput epiyapy; 
fhzg;gLk; xNu mNyhfk; GNuhkpd; MFk;. mNyhfq;fs; ntg;gk; kw;Wk; kpd;rhuj;ijf; 
flj;jhj mhpjpw;flj;jpahFk;. ,Ue;jNghjpYk; fhh;gdpd; GwNtw;Wik tbtkhd fpuhigl; ed;F 
kpd;rhuj;jpidf; flj;jf;$ba flj;jpahFk;.  
 
cNyhfg;Nghypfs;:  
 
cNyhfq;fs; kw;Wk; mNyhfq;fspd; gz;Gfis ntspg;gLj;Jk; jdpkq;fs; cNyhfg;Nghyp 
vdg;gLk;. rpypf;fd;> Mh;rdpf;> Md;bkzp kw;Wk; Nghuhd; Mfpait cNyhfg;NghypfSf;F 
vLj;Jf;fhl;LfshFk;.  
 
 
Nrh;kq;fs;  
 
,uz;L my;yJ mjw;F Nkw;gl;l jdpkq;fspd; mZf;fs; xU Fwpg;gpl;l tpfpjj;jpy; Ntjp 
gpizg;gpd; %yk; ,ize;J fpilf;Fk; J}anghUs; Nrh;kk; MFk;.  
 
Nrh;kq;fs; mit ,ize;J cUthd jdpkq;fspd; gz;Gfspy; ,Ue;J Kw;wpYk; khWgl;l 
gz;Gfis ntspg;gLj;Jfpd;wd. cjhuzkhf> i`l;u[d; kw;Wk; Mf;rp[d; vd;w jdpkq;fspd; 
mZf;fs; xU Fwpg;gpl;l tpfpjj;jpy; ,ize;J ePh; vd;w Nrh;kj;jpid cUthf;Ffpd;wd. 
vdpDk; ePuhdJ> i`l;u[d; kw;Wk; Mf;rp[dpd; gz;Gfisf; nfhz;bUf;ftpy;iy. 
cjhuzkhf miw ntg;gepiyapy; ePuhdJ jput epiyapYk; i`l;u[d; kw;Wk; Mf;rp[d; 
thA epiyapYk; fhzg;gLfpd;wd. NkYk;> Mf;rp[d; vhpjYf;Fj; Jiz GHpfpwJ. Mdhy; ePh; 
xU jP mizg;ghdhfg; gad;gLj;jg;gLfpwJ.  
 
mNjNghy; Nrhbak; kw;Wk; FNshhpd; vd;w ,U jdpkq;fspd; Nrh;kk; rhjhuz cg;G (Nrhbak; 
FNshiuL) MFk;. cg;G ekJ cztpy; gad;gLj;jg;gLfpwJ. Mdhy; jdpj;jdpahfr; Nrhbak; 
kw;Wk; FNshhpd; Mfpait er;Rj;jd;ik nfhz;lit kw;Wk; EfUk; jd;ikaw;iwt.  
 
Nrh;kq;fspd; gz;Gfs;: 
 
jdpkq;fs; xU Fwpg;gpl;l tpfpjj;jpy; ,ize;J Nrh;kq;fis cUthf;Ffpd;wd.  
 
xU Nrh;kj;jpd; gz;Gfs; mjid cUthf;fpa jdpkq;fspd; gz;GfspypUe;J Kw;wpYk; 
khWgLfpd;wd.  
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Nrh;kq;fis ,aw;gpay; Kiwapy; gphpf;f ,ayhJ. Vnddpy; ,tw;wpd; jdpkq;fs; Ntjp 
gpizg;gpy;  
 
gpizf;fg;gl;Ls;sd. Nrhbak; FNshiuil tbfl;Ljy; Nghd;w ,aw;gpay; Kiwahy; gphpf;f 
,ayhJ.  
 
Nrh;kq;fis Ntjpapay; Kiwapy; kl;LNk mjd; cWg;Gf; $Wfshfg; gphpf;f ,Yk;;.  
 
jdpkq;fspd; FwpaPL: 
 
xU jdpkq;fspd; FwpaPL vd;gJ mj;jdpkj;jpidr; RUf;fkhff; Fwpg;gplf;$ba KiwahFk;. 
xt;nthU jdpkKk; jdpg;gl;l FwpaPl;ilf; nfhz;Ls;sJ. ,;f;FwpaPL mj;jdpkj;jpd; xU 
mZtpidf; Fwpf;fpwJ. ,f;FwpaPLfs; nghJthf Mq;fpyk; my;yJ ,yj;jPd; nkhopapypUe;J 
ngwg;gl;ljhFk;.  
 
,f;FwpaPLfs; International Union of Pure and Applied Chemistry (IUPAC) apdhy; 
mq;fPfhpf;fg;gl;L cyfk; KOtJk; Vw;Wf;nfhs;sg;gLfpwJ.  
 
FwpaPLfisj; jFe;j Kiwapy; gad;gLj;jpa Kjy; Ntjpapay; mwpQh; lhy;ld; Mthh;. ,th; 
FwpaPl;ilf; Fwpf;Fk; NghJ mj;jdpkj;jpd; xU mZtpid kl;Lk; Fwpf;ff;$ba FwpaPl;bidg; 
gad;gLj;jpdhh;. ngh;rpypa]; jdpkq;fspd; FwpaPLfis mj;jdpkq;fspd; ngah;fspy; cs;s 
xd;W my;yJ ,uz;L vOj;Jfisg; gad;gLj;jp cUthf;Fk; Kiwiag; ghpe;Jiuj;jhh;.  
 
jdpkq;fs; kw;Wk; Nrh;kq;fSf;fpilNaahd NtWghLfs; 
 

jdpkq;fs;  Nrh;kq;fs;  

jdpkq;fs; gUg;nghUspd; vspikahd 
tbtkhFk;.  

Nrh;kq;fs; vd;gJ ,uz;L my;yJ mjw;F 
Nkw;gl;l jdpkq;fs; ,iztjpd; %yk; 
cUthFk; xU Ntjpapay; nghUshFk;. 

jdpkq;fs; ,ize;J Nrh;kq;fis 
cUthf;Ffpd;wd.  

Nrh;kq;fis jdpkq;fshfg; gphpf;f ,aYk; 

jdpkq;fspy; mZf;fs; mbg;gilj; 
JfshFk;.  

Nrh;kq;fspy; %yf;$W mbg;gilj; 
JfshFk;. 

 
lhy;ldhy; Kd;nkhopag;gl;l rpy jdpkq;fspd; FwpaPLfs;:  
 
 
jdpkq;fspd; FwpaPl;il vOJk;NghJ gpd;tUk; tpjpKiwfs; gpd;gw;wg;gLfpd;wd.  

• jdpkq;fspd; FwpaPl;by; xd;W my;yJ ,uz;L vOj;Jfs; kl;LNk ,lk;ngw Ntz;Lk;.  
 

• ngUk;ghyhd jdpkq;fspd; FwpaPLfs; mtw;wpd; Mq;fpyg; ngahpd; Kjy; vOj;J 
nfhz;L Fwpf;fg;gLfpwJ. cjhuzkhf Mf;rp[dpd; FwpaPL O vdTk;> i`l;u[dpd; 
FwpaPL H vdTk; Fwpf;fg;gLfpd;wJ.  
 
Muk;gj;jpy; jdpkq;fspd; ngah;fs; mj;jdpkk; Kjd; Kjypy; fpil;j;j ,lj;jpd; 
ngauhy; miof;fg;gl;ld. cjhuzkhfj; jhkpuk; (Copper) rpg;u]; vd;w ngahpy; 
,Ue;J cUthf;fg;gl;lJ. rpy jdpkq;fspd; ngah;fs; mj;jdpkj;jpd; epwq;fspypUe;J 
cUthf;fg;gl;ld. cjhuzkhf> jq;fk; (Gold) kQ;rs; vdg; nghUs;jUk; Mq;fpy 
thh;j;ijapypUe;J tUtpf;fg;gl;lJ. jw;fhyq;fspy; IUPAC jdpkq;fSf;fhd 
ngah;fis mq;fPfhpf;fpwJ. gy jdpkq;fspd; FwpaPLfs; mj;jdpkq;fspd; Mq;fpyg; 
ngah;fspd; vOj;Jfspy; xd;W my;yJ ,uz;L vOj;Jfs; ,izj;J 
cUthf;fg;gLfpd;wd. FwpaPl;bd; Kjy; vOj;jhdJ vg;NghJ Mq;fpyg; nghpa 
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vOj;jpdhYk; ,uz;lhtJ vOj;jhdJ Mq;fpyr; rpwpa vOj;jpdhYk; vOjg;gl 
Ntz;Lk;. 

 
xw;iw vOj;Jfspy; Fwpg;gplg;gLfpd;w rpy jdpkq;fspd; FwpaPLfs;:  
 

jdpkk; FwpaPL jdpkk; FwpaPL  

i`l;u[d; H gh];gu]; P 

/GShpd; F ry;gh; S 

Mf;rp[d; O nghl;lhrpak; K 

fhh;gd; C ANudpak;  U 

 
xd;Wf;F Nkw;gl;l jdpkq;fs; xNu vOj;jpy; Muk;gpf;Fk; NghJ mj;jdpkj;jpd; Kjy; ,uz;L 
vOj;Jf;fisf; FwpaPlhf vLj;Jf;nfhs;s Ntz;Lk;. mt;thW vOJk;NghJ Kjy; vOj;ijg; 
nghpa vOj;jpYk;> ,uz;lhtJ vOj;ijr; rpwpa vOj;jpYk; vOj Ntz;Lk;. cjhuzkhf 
i`l;u[d; kw;Wk; P̀ypak; vd;w ,uz;L jdpkq;fspd; Kjy; vOj;Jk; Hy; njhlq;Ftjhy;> 
i`l;u[id H vdTk; `Pypaj;ij He vdTk; Fwpf;fpNwhk;. mNjNghy; fhh;gdpd; FwpaPL C, 
fhy;rpak;>FNshhpd;> FNuhkpaj;jpd; FwpaPLfs; KiwNa Ca, Cl, Cr vd;W Fwpf;fg;gLfpd;wd.  
 
,uz;L vOj;Jfshy; Fwpg;gplg;gLk; rpy jdpkq;fspd; FwpaPLfs;:  
 

jdpkk; FwpaPL jdpkk; FwpaPL  

mYkpdpak; Al FNuhkpak; Cr 

Mh;fhd; Ar Nfhghy;l; Co 

Mh;rdpf; As `Pypak; He 

Nghpak; Ba kf;dPrpak; Mg 

epf;fy; Ni fhy;rpak; Ca 

GNuhkpd; Br FNshhpd; Cl 

 
• rpy jdpkq;fspd; FwpaPLfs; mtw;wpd; yj;jPd; ngah;fspypUe;J ngwg;gl;lit. cjhuzkhf> 

jq;fj;jpd; FwpaPL Au vd;gJ mjd; yj;jPd; ngauhd 'MUk;' vd;gjpypue;Jk;> jhkpuj;jpd; 
FwpaPL Cu mjd; ,yj;jPd; ngauhd 'Fg;uk;' vd;gjpypUe;Jk; ngwg;gl;lJ MFk;.  

 
jdpkk;  ,yj;jPd; ngah; FwpaPL 

fhg;gh; Cuprum Cu 

fhhpak; Plumbum Pb 

nghl;lhrpak; kalium K 

,Uk;G  Ferrum Fe 
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nkh;Fhp Hydrargyrum Hg 

Nrhbak; Natrium Na 

 
Ntjpapay; tha;g;ghL:  
 
ehk; ePhpid H2O vd;W vOJfpd;Nwhk;. ,J ePh; %yf;$wpd; Ntjpapay; tha;g;ghL MFk;. ,jd; 
nghUs; ePH; %yf;$wpy; ,uz;L i`l;u[d; mZTk;> xU Mf;]p[d; mZTk; cs;sd 
vd;gjhFk;. Ntjpapay; tha;g;ghL vd;gJ jdpkk; my;yJ Nrh;kj;jpidf; Fwpf;ff;$ba FwpaPl;L 
KiwahFk;. ,J xU jdpkj;jpy; cs;s %yf;$Wfs; kw;Wk; mZf;fspd; vz;zpf;if gw;wpa 
jfty;fis toq;FfpwJ. rikay; cg;gpd; Ntjptha;g;ghlhd NaCl y; jdpkq;fspd; ngah;fs; 
kw;Wk; vz;zpf;ifia cq;fshy; A+fpf;f Kbfpwjh?  
 
Ntjpapay; tha;g;ghL vd;gJ mZf;fspd; tiffisAk;> xU %yf;$wpy; cs;s mZf;fspd; 
vz;zpf;ifAk; ekf;Fj; njhptpf;fpwJ.  
  jz;zPh; H2O  
 
H FwpaPl;bd; mUfpYs;s rpwpa vz; fPo;f;FwpaPL vd miof;fg;gLfpwJ. ,J 
mj;jdpkj;jpd; %yf;$Wf;Fs; ,Uf;Fk; mZtpd; vz;zpf;ifia ekf;Fr; nrhy;fpwJ. 
vdNt> ePh; %yf;$wpy; 2 i`l;u[d; mZf;fs; cs;sd.  

 
O FwpaPl;bd; mUfpy; ve;j xU vz;Zk; ,y;iy> ,J 
jdpkq;fspy; ,Uf;Fk; %yf;$Wf;Fs; xU mZ kl;LNk 
cs;sJ vd;W nghUs;. vdNt> ePh; %yf;$wpy; xU Mf;rp[d; 
mZ kl;LNk cs;sJ.  

 
Ntjpapay; tha;g;ghl;bw;Fr; rpy cjhuzq;fs; ,q;Nf nfhLf;fg;gl;Ls;sd.  
   Nrhbak; FNshiuL  
     NaCl 
   1 Nrhbak; mZ kw;Wk; 1 FNshhpd; mZ  
    mk;Nkhdpah  
     NH3 
 
1 ill;u[d; kw;Wk; 3 i`l;u[d; mZf;fs;  
  FSf;Nfh];  
  C6H12O6 
  6 fhh;gd; mZf;fs;> 
  12 i`l;u[d; mZf;fs;  
  6 Mf;rp[d; mZf;fs;  
 
nghJthd Nrh;kq;fSk; mjd; Ntjpapay; tha;g;ghLk;  
 
Nrh;kq;fSf;fhd cjhuzq;fs; 
 

Nrh;kq;fspd; tha;g;ghL  ngah;fs;  

H2O ePh;  

C6H12O6 FSf;Nfh]; 

NaCl Nrhbak; FNshiuL 
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C2H6O vj;jdhy;  

NH3 mk;Nkhdpah  

H2SO4 fe;jf mkpyk; 

CH4 kPj;Njd; 

C12H22O11 Rf;Nuh];  

 
 
mZf;fl;L vz;:  
 
Ntjpapaypy; mZf;fl;L vz; vd;gJ xU jdpkj;jpy;> Nrh;kj;jpy; my;yJ nghUspy; 
mlq;fpAs;s xl;Lnkhj;j mZf;fspd; vz;zpf;ifiaf; Fwpg;gjhFk;.  
 
xU jdpkj;jpDila mZf;fl;L vz;iz vt;thW fzf;fpLtJ vd;gijf; fhz;Nghk;. 
cjhuzkhf> Mf;rp[d; xU <uZ %yf;$whFk;. mjhtJ xU Mf;rp[d; %yf;$wpy; ,uz;L 
Mf;rp[d; mZf;fs; cs;sd. vdNt Mf;rp[Dila mZf;fl;L vz; 2 MFk;.  
  O + O → O2 
(Mf;rp[d; mZ + Mf;rp[d; mZ) → (Mf;rp[d; %yf;$W)  
 
mNjNghy; gh];gu]; (P4) %yf;$W ehd;F mZf;fisf; nfhz;Ls;sJ. ry;gh; (S8) %yf;$W 
vl;L mZf;fisf; nfhz;Ls;sJ. MfNt mtw;wpd; mZf;fl;L vz; KiwNa ehd;F kw;Wk; 
vl;L mFk;.  
 
xd;Wf;F Nkw;gl;l ntt;NtW tifahd mZf;fisf; nfhz;l %yf;$wpd; mZf;fisf; 
vz;iz mtw;wpy; vj;jid mZf;fs; cs;sNjh mtw;wpidf; $l;Ltjd; %yk; ehk; ngw 
KbAk;. cjhuzkhff; fe;jf mkpyj;jpy; (H2SO4) ,uz;L i`l;u[d; mZTk;> xU ry;gh; 
mZTk; kw;Wk; ehd;F Mf;rp[d; mZTk; cs;sd. MfNt fe;jf mkpyj;jpDila 
mZf;fl;L vz; 2 + 1 + 4 = 7 MFk;.  
 
ePh; %yf;$W ,uz;L i`l;u[d; mZf;fs; kw;Wk; xU Mf;rp[d; mZtpdhy; MdJ. MfNt 
ePhpd; mZf;fl;L vz; %d;W MFk;.  
 
rpy jdpkq;fspd; mZf;fl;L vz;fs; fPNo nfhLf;fg;gl;Ls;sd.  
 
 

jdpkk; mZf;fl;L 
vz; 

jdpkk; mZf;fl;L 
vz;  

H 2 F 2 

He 1 Ne 1 

Li 1 Na 1 

Be 1 Mg 1 

N 2 P 4 

O 2 S 8 
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kdpj clypy; cs;s jdpkq;fs;:  
kdpj clypd; epiwapy; Vwj;jho 99 rjtPjk; epiwahdJ MW Ntjpapay; jdpkq;fshy; 
kl;Lk; MdjhFk;. mit: Mf;rp[d;> fhh;gd;> i`l;u[d;> iel;u[d;> fhy;rpak; kw;Wk; 
gh];gu];> kw;w Ie;J jdpkq;fshd nghl;lhrpak;> ry;gh;>Nrhbak;> FNshhpd; kw;Wk; kf;dPrpak; 
Nghd;wit kpff; Fiwe;j rjtPj mstpy; fhzg;gLfpd;wd.  
 
fhw;wpy; cs;s jdpkq;fs;:  
 
fhw;whdJ thAf;fspd; fyitahFk;. fhw;wpy; 99 rjtPjk; iel;u[d; kw;WK; Mf;rp[d; Nghd;w 
jdpkq;fspd; %yf;$Wfs; fhzg;gLfpd;wd. ,tw;iwj; jtpu Mh;fhd; kw;Wk; fhpakpy thA 
Mfpait rpwpa mstpy; fhzg;gLfpd;wd. (epahd;> P̀ypak; kw;Wk; kPj;Njd; Nghd;wit kpff; 
Fiwe;j mstpy; fhzg;gLfpd;wd) Mf;rp[d; XH; caph; nfhLf;Fk; jdpkk; MFk;.  
 
jpz;kk;> jputk; kw;Wk; thAf;fspd; ntg;g tpisTfs;:  
 
gpd;tUk; khjphpfs; tpsf;Ffpd;wd. ,e;j khjphpfisg; gad;gLj;jpj; jpz;kk;> jputk; kw;Wk; 
thAf;fspd; khjphpfis cUtikf;fyhk;.  
 
jpz;kj;ij ntg;gLj;Jk;NghJ> mjd; Jfs;fs; Mw;wiyg;ngw;W jPtpukhf mjph;TWfpd;wd. 
,jdhy; Jfs;fs; xd;iwnahd;W rw;Wg; gphpe;J nry;fpd;wd. ,jd; fhuzkhf 
mg;gUg;nghUspd; gUkd; mjpfhpf;fpd;wJ. ,e;j epfo;tpw;F tphptiljy; vd;W ngah;. ,J 
vt;thW epfo;fpd;wJ? ntg;gg;gLj;Jk;NghJ gUg;nghUshdJ tphptilfpd;wJ. ,jdhy; 
Jfs;fSf;fpilNa cs;s ,ilntsp mjpfhpf;fpd;wJ. Mdhy; Jfs;fspd; ghpkhzj;jpy; 
ve;jkhw;wKk; ,y;yhky; mNj mstpy; ,Uf;fpd;wd.  
 
ntg;gf;fhw;W epug;gg;gl;l ghY}dhdJ vt;thW fhw;wpy; kpjf;fpd;wJ? gY}hdpy; cs;s 
fhw;iw ntg;gg;gLj;Jk; NghJ mJ tphptilfpd;wJ. mjdhy; gY}dpy; cs;s fhw;wpd; 
mlh;j;jp ntspg;Gwj;jpy; cs;s fhw;wpd; mlh;j;jpiatpl Fiwfpd;wJ. ,e;j mlh;j;jp 
NtWghl;bd; fhuzkhf ntg;gf;fhw;W gY}d; fhw;wpy; kpjf;fpd;wJ.  

 
ntg;gg;gLj;jypd; NghJ gUg;nghUspd; epiwapy; khw;wk; Vw;gLtjpy;iy. ,ijg; gpd;tUk; 
nray;ghl;bd; %yk; tpsf;fyhk;.  
 
fPo;f;fz;l glj;jpy; fhl;bathW xNutpjkhd ,z;L ,Uk;Gg; G+l;il vLj;jf;nfhz;L 
ntg;gg;gLj;Jtjhf fUJNthk;. ,t;thW ntg;gg;gLj;Jk;NghJ ,Uk;Gg; G+l;by; cs;s 
Jfs;fspd; ,ilntspapy; khw;wk; Vw;gl;L mJ tphptilfpd;wJ. ,Ue;jNghjpYk; nghUspd; 
epiwapy; ve;j khw;wKk; epfo;tjpy;iy.  
 
nghUspd; gUkdpy; khw;wk; Vw;gl;lhYk; $l mjDila msT kw;Wk; Jfs;fspd; 
vz;zpf;ifapy; ve;jkhw;wKk; epfo;tjpy;iy. Mifahy; ntg;gg;gLj;Jjypd; NghJ epiwahdJ 
khw;wkilahky; fhzg;gLfpwJ.  
 
gdpf;fl;b cUFjy; xU gUg;nghUspd; epiykhw;wj;jpw;F xU cjhuzkhFk;. cUFjy;> 
nfhjpj;jy;> ciwjy; kw;Wk; Mtp RUq;Fjy; Nghd;w epfo;Tfspy; gUg;nghUspy; epiykhw;wk; 
Vw;gLfpwJ.  
 
gUg;nghUs;fspd; Jfs;fs; NghJkhd ntg;g Mw;wiyg; ngw;wgpd; ,tw;wpd; 
Jfs;fSf;fpilapyhd tYthd <h;g;G tpirahdJ Fiwfpd;wJ. Jfs;fs; xd;iwtpl;L xd;W 
tpyfpr; rPuw;wKiwapy; ,aq;Ffpd;wd. cjhuzkhfj; jpz;kg; gdpf;fl;ila 0°C apy; ,it 
cUfpj; jz;zPuhf khWfpd;wJ. ,ijg;Nghy; jz;zPiu 100°C ntg;gg;gLj;Jk;NghJ mit 
nfhjpj;J Mtpahf khWfpd;wJ.  
 
jpz;kk;:  
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jpz;kj;ij ntg;gg;gLj;Jk;NghJ> Jfs;fs; Mw;wiyg;ngw;W jPtpukhf mjph;TWfpd;wJ. 
cUFjy; ntg;gepiyia milAk;NghJ cUFjy; eilngWfpd;wJ. jpz;kk; jputkhf 
khWfpd;wJ.  
 
jputk;:  
 
cUFjy; ntg;gepiyia milAk;NghJ cUFjy; eilngWfpd;wJ. jpz;kk; jputkhf 
khWfpd;wJ.  
 
jputj;ij ntg;gg;gLj;Jk;NghJ Jfs;fs; Mw;wiyg;ngw;W jPtpukhf mjph;TWfpd;wJ. 
nfhjpepiyia milAk;NghJ nfhjpj;jy; eilngWfpd;wJ. jputk; thAthf khWfpd;wJ.  
 
thA:  
nfhjpepiyia milAk;NghJ nfhjpj;jy; eilngWfpd;wJ. jputk; thAthf khWfpd;wJ.  
 
epidtpy; nfhs;f:  
• mZf;fs; vd;gJ jdpkj;jpd; kpfr;rpwpa JfshFk;.  

 
• jdpkq;fs; J}a nghUspd; vspa tbtq;fshFk;.  

 
• xU jdpkj;jpd; %yf;$Wfs; xU Fwpg;gpl;l vz;zpf;ifapy; cs;s xNu tifahd 

mZf;fisf; nfhz;bUf;Fk;.  
 

• xU Nrh;kj;jpd; %yf;$Wfs; xU Fwpg;gpl;l vz;zpf;ifapy; cs;s gy;NtW tifahd 
mZf;fisf; nfhz;bUf;Fk; 
.  

• NtW jdpkq;fspd; %yf;$Wfshd iel;u[d;> Mf;rp[d; fhw;wpy; 99 rjtPjk; cs;sd.  
 

• gUg;nghUspy; cs;s Jfs;fspd; mikg;ig mbg;gilahff;nfhz;L jpz;kk;> jputk;> 
kw;Wk; thAf;fspd; kPjhd ntg;gtpisTfis tpsf;fyhk;.  
 

• ntg;gg;gLj;Jjypd; NghJ gUg;nghUspd; epiw mt;thNw cs;sJ.  
 

• Ntjpapay; tha;g;ghl;ilg; gad;gLj;jp %yf;$Wfis cUtikf;fyhk;.  
 
  
 



 

90 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 

7thmwptpay; 
myF 4 

mZ mikg;G 
 
mwpKfk;:  
ekJ Ke;ija ghlg;gFjpay; ek;ikr; Rw;wpf; fhzg;gLk; midj;J gUg;nghUs;fSk; 
%yf;$Wfshy; Mdit vd;gjidAk;> %yf;$Wfs; vd;git XNu tpjkhd jdpkj;jpd; 
mZf;fs; my;yJ gy;NtWtpjkhd jdpkj;jpd; mZf;fshy; MdjhFk; vd;gjidAk; fw;W 
mwpe;J cs;Nshk;.  
 
xU mZ vt;tsT rpwpaJ vd;gJ njhpAkh?  
 
kdpjdpd; jbkdhd Kbiaf; fhl;bYk; Mapuk; klq;F rpwpaJ. mjd; ruhrhp tpl;lk; 
0.0000000001 kP. my;yJ 1 ×10-9 kP. ,jd; mstpid ekf;F njhpe;j fPo;f;fhZk; 
nghUs;fSld; xg;gpl;L ghh;g;Nghk;.  
 ngd;rpy;   rptg;G ,uj;j nry;  
 itu];   J}Rg; nghUs; kw;Wk; mZ 
 1 × 10-2 kP  1 × 10-4 kP  
 1 × 10-6 kP  1 × 10-7 kP 
    1 × 10-9 kP  
 
mZtpid gw;wpa nfhs;ifapd; ghpzhk tsh;r;rp:  
 
mZtpd; mikg;gpid gw;wp mNef mwptpayhsh;fs; Ma;Tfis Nkw;nfhz;L jq;fs; 
nfhs;siffis ntspapl;ldh;. mth;fspd; Ma;Tfs; mZtpd; mikg;G gw;wpa nfhs;iffspy; 
Kd;Ndw;wj;jpid Vw;gLj;jpd. lhy;ld;> jhk;]d;>&j;h;Nghh;L MfpNahhpd; nfhs;iffs; ,q;F 
nfhLf;fg;gl;Ls;sd.  
 
lhy;ldpd; mZf;nfhs;if:  
 
[hd; lhy;ld; 1808-Mk; Mz;L mZf;nfhs;ifia ntspapl;lhh;. gUg;nghUs;fs; kpfr; rpwpa 
Jfs;fshy; cUthf;fg;gl;bUf;fpd;wd. mj;Jfs;fSf;F lhy;ld; mZ vdg;ngahpl;lhh;. NkYk; 
mZ vd;gJ kpfr;rpwpa gphpf;f ,ayhj Jfs; MFk;. ,J Nfhstbtpy; cs;sJ. mthpd; 
nfhs;ifahdJ mZtpy; fhzg;gLk; Neh; kw;Wk; vjph; kpd;D}l;lq;fis gw;wp vt;tpj 
tpsf;fj;jpidAk; mspf;ftpy;iy.  
 
,jd;fhuzkhf lhy;ldpd; mZf; nfhs;ifahy; gUg;nghUspd; gy gz;Gfis tpsf;f 
,aytpy;iy.  
 
ehNdh kPl;lh; vd;gJ rpwpa ePsq;fis msf;f gad;gLk; myfhFk;. xU kPl;lh; vd;gJ 1× 10-

9my;yJ xU ehNdhkPl;lh; vd;gJ 1 × 109MFk;. 

 
jhk;rdpd; mZf;nfhs;if:  
1897 Mk; Mz;L jhk;rd; mZtpid gw;wpa kw;nwhU nfhs;ifia ntspapl;lhh;. ,th; 
mZtpid jh;G+rzp goj;Jld; xg;gpl;lhh;. jh;G+rzpapy; rpfg;G gFjp fhzg;gLtJ Nghy 
mZtpy; Neh;kpd;D}l;lk; fhzg;gLfpwJ.  
 
jh;G+rzpapy; tpij gjpe;J fhzg;gLtJ Nghy; vjph; kpd;D}l;lk; Neh;kpd;D}l;lj;jpy; gjpe;J 
fhzg;gLfpwJ. ,e;j vjph; kpd;D}l;lj;jpid jhk;rd; vyf;l;uhd; vd mioj;jhh;. ,f; 
nfhs;ifapd;gb mZtpd; Neh; kw;Wk; vjph; kpd;D}l;lq;fs; rk vz;zpf;ifapy; fhzg;gLfpwJ. 
,jd; fhuzkhf mZthdJ vt;tpj kpd;RikiaAk; nfhz;bUf;ftpy;iy.  
 
Nrhjidapd; %ykhf mZtpy; vjph;kpd;Rik ngw;w Jfs;fshd vyf;l;uhd;fs; 
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fhzg;gLfpd;wd. vd epUgpj;jJ jhk;rdpd; kpfg;nghpa fz;Lgpbg;ghFk;. ,f;fz;Lgpbg;gpw;fhf 
mtUf;F 1906 Mk; Mz;L Nehgy; ghpR toq;fg;gl;lJ. ,f;nfhs;ifahdJ mZ Vd; kpd;Rik 
mw;W cs;sJ vd;gjid tpsf;fpa NghjpYk; rpy FiwghLfs; ,f;nfhs;ifapy; fhzg;gl;ld.  
 
&jh;Nghh;bd; mZf;nfhs;if:  
 
jhk;rdpd; nfs;ifapy; FiwghLfs; ,Ue;jd. vh;dl; &jh;Nghh;L xU ey;y Ghpjiy 
vw;gLj;jpaJ. ,th; xU Nrhjidia Nkw;nfhz;lhh;. ,th; nky;ypa jfq;fj; jfl;bid 
Neh;kpd;D}l;lk; nfhz;l My;gh fjph;fis nfhz;L Nkhjr; nra;jhh;. mjpf jpirNtfk; 
nfhz;l ngUk;ghd;ikahd My;gh fjph;fs; vt;tpj jilg;nghUs;fspd; kPJk; Nkhjhky; jq;fj; 
jfl;bid CLUtpr; nry;tijf; fz;lwpe;jhh;. kpfr; ry My;gh fjph;fs; jq;fj; jfl;bd; kPJ 
Nkhjp gpd;Ndhf;fp tUtjidAk; fz;lwpe;jhh;.  
 
&jh;Nghh;L ,jid kpf Kf;fpakhf fUjpdhh;. Jg;ghf;fp Fz;lhdJ nky;ypa fhfpjj;jpd; kPJ 
Nkhjp gpd;Ndhf;fp te;jhy; mJ vt;tsT tpag;ghdNjh mJNghy; ,e;epfo;T tpag;ghf cs;sJ 
vd mth; tpthpj;jhh;.  
 
,r;Nrhjidapd; mbg;gilapy; &jh;Nghh;L jdJ Gfo;g;ngw;w mZf;nfhs;ifia ntspapl;lhh;. 
mthpd; fUj;Jf;fshtd. 
 
1. mjpf mstpyhd My;gh fjph;fs; jq;fj; jfl;bid CLUtp nry;fpwJ vdpy; mZthdJ 

ngUk;ghd;ikahd ntw;wplj;jpid nfhz;bUf;f Ntz;Lk;.  
 

2. ve;j gFjpapypUe;J Neh;kpd;D}l;lk; ngw;w fjph;fs; gpd;Ndhf;fp te;jNjh mg;gFjp 
KOtJk; Neh;kpd;jd;ik ngw;wjhf ,Uf;f Ntz;Lk;. Mdhy;  

 
mZtpd; gFjpg;nghUs;fs; fz;lwpe;j fhyk;:  
 
mg;gFjpapd; msthdJ ntw;wplj;jpid xg;gpLk;NghJ mstpy; kpfr;rpwpajhf ,Uf;f Ntz;Lk;.  
 
,jid mbg;gilahf nfhz;L &jh;Nghh;L mZ mikg;gpid gw;wpa mtuJ nfhs;ifapid 
ntspapl;lhh;. ,f;nfhs;iff;fhf mtUf;F NtjpapaYf;fhd Nehgy; ghpR toq;fg;gl;lJ.  
 
&jh;Nghh;bd; nfhs;iffshtd:  
 
1. mZtpd; ikakhd mZf;fUthdJ Neh;kpd;jd;ik nfhz;ljhf cs;sJ. mZtpd; 

ngUk;ghd;ikahd epiwahdJ mjd; ikaj;jpy; mike;Js;sJ.  
 

2. mZf;fUtpidr; Rw;wp vjph;kpd;jd;ik nfhz;l vyf;l;uhd;fs; xU Fwpg;gpl;l 
tl;lg;ghijapy; Rw;wp tUfpd;wd.  
 

3. mZtpd; msNthL xg;gPLk; NghJ mZf;fUthdJ mstpy; kpfkpfr; rpwpajhFk;. 
 

mbg;gil mZj; Jfs;fs;:  
 
,Ugjhk; E}w;whz;by; Vw;gl;l fz;Lgpbg;Gfs; midj;J jdpkq;fspd; mZf;fSk; kpfr;rpwpa 
mZf;$Wfshd vyf;l;uhd;> GNuhl;lhd; kw;Wk; epA+l;uhdhy; MdJ vd;gjid epUgpj;jd. 
i`l;u[d; mZtpd; vnyf;l;uhDf;Fk; fhh;gd; mZtpd; vnyf;l;uhDf;Fk; ,ilapy; vt;tpj 
NtghLk; ,y;iy..  
 
,NjNghy; midj;J jdpkq;fspd; GNuhl;lhd;fSk;>  epA+l;uhd;fSk; xj;j gz;Gfis 
nfhz;Ls;sd. mZtpid cUthf;Fk; ,j;Jfs;fs; mZtpd; mbg;gilj;Jfs;fs; vd 
miof;fg;gLfpd;wd.  
 
GNuhl;lhd;fs;:  
GNuhl;lhd;fs; vd;git mZf;fUtpDs; mike;Js;s Neh;kpd;D}l;lk; ngw;w Jfs;fs; MFk;. 
,tw;wpd; Neh;kpd;D}l;lj;jpd; kjpg;G vyf;l;uhd;fs; vyf;l;uhd;fs; ngw;Ws;s vjph; 
kpd;D}l;lj;jpd; kjpg;gpw;Fr; rkkhFk;. 
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epA+l;uhd;fs;:  
,it mZf;fUtpDs; mike;Js;sd. epA+l;uhd;fs; vt;tpj kpd;RikAk; nfhz;bUf;ftpy;iy. 
i`l;;u[d; jtpu midj;j mZf;fUf;fSk; epA+l;uhd;fisf; nfhz;Ls;sd.  
 
xt;nthU tUlKk; ekJ clk;gpy; cs;s nry;fs; 98% nry;fs; ,we;J GJ nry;fs; 
Njhw;Wtpf;fg;gLfpd;wd. ,Ue;j NghjpYk; ekJ clk;gpy; Vwj;jho VO gpy;ypad; nry;fs; 
fhzg;gLfpd;wd.  

 
vyf;l;uhd;fs;: ,it vjph; kpd;D}l;lk; ngw;w Jfs;fs; MFk;. ,it mZf;fUtpidr; Rw;wp 
xU Fwpg;gpl;l tl;lg;ghijfspy; Rw;wp tUfpd;wd.  
 
GNuhl;lhd; kw;Wk; epA+l;uhdpd; epiwAld; xg;gpLk;NghJ xU vyf;l;uhdpd; epiw 
Gwf;fzpf;fj;jf;f mstpy; cs;sJ. vdNt xU mZtpd; epiwahdJ mZf;fUtpDs; 
mike;Js;s GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fspd; epiwapid kl;LNk rhh;e;jpUf;Fk;.  
 
mZf;fUtpDs; fhzg;gLk; ,uz;L tifahd Jfs;fshd GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fs; 
Mfpait epA+f;spahd;fs; vd miof;fg;gLfpd;wd.  
 
mZf;fUtpd; ntspNa fhzg;gLk; midj;J vyf;l;uhd;fspd; nkhj;j vjph; kpd;D}l;lkhdJ 
mZf;fUtpd; cs;Ns fhzg;gLk; GNuhl;lhd;fspd; nkhj;j Neh; kpd;D}l;lj;jpw;Fr; rkkhFk;. 
,jd; fhuzkhf mZf;fs; kpd; epLepiyikAld; fhzg;gLfpd;wd.  
 
mbg;gilj; Jfs;fspd; kpd;Rik kw;Wk; epiw:  
 

Jfs; fz;lwpe;jth; FwpaPL kpd;Rik epiw (epiw 
(f.fp.y;)  

GNuhl;lhd; vh;d];l; &jh;Nghh;L P +1 1.6726 × 10-27 

vyf;;l;uhd; rh; [hd; N[h]g; jhk;]d; e -1 9.1093 × 10-31 

epA+l;uhd;  N[k;]; rhl;tpf; n 0 1.6749 × 10-27 

   
mZTk; #hpa kz;lyKk; xNu khjphpahd mikg;gpid nfhz;Ls;sd. #hpa kz;lyj;jpid 
NghyNt mZthdJ mZf;fUtpid ikaj;jpy; nfhz;Ls;sJ. mjidr; Rw;wp vyf;l;uhd;fs; 
ntt;NtW tl;lg;ghijapy; Rw;wp tUfpd;wd.  
  
mZ vz; kw;Wk; epiw vz;:  
 
vy;yhj; jdpkq;fSk; xNu khjphpahd vyf;l;uhd;fs;> GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fshy; 
MdJ vdpy;> Xh; fhh;gd; mZ> Xh; ,Uk;G mZtpy; ,Ue;J vt;thW khWgLfpwJ? njhlh;e;J 
epfo;e;j Ma;Tfspd; %yk; Xh; mZtpd; cl;fUtpDs; cs;s GNuhl;lhd;fNs me;jj; 
jdpkj;jpid eph;zak; nra;fpwJ vd;W mwpe;jdh;. vLj;Jf;fhl;lhf> xU mZtpd; 
cl;fUtpDs; vl;L GNuhl;lhd;fs; ,Ue;jhy; mJ Mf;]p[d; mZthFk;.  
 
mZ vz;:  
xU mZtpy; fhzg;gLk; vyf;l;uhd;fs; my;yJ GNuhl;lhd;fspd; nkhj;j vz;zpf;ifNa me;j 
mZtpd; mZ vz; MFk;. ,J Z vd;w vOj;jhy; Fwpf;fg;gLfpwJ. ekf;F Xh; mZtpd; 
mZ vz; njhpAkhdhy; ek;khy; mt;tZtpy; fhzg;gLk; vyf;;l;uhd;fs; my;yJ 
GNuhl;lhd;fspd; vz;zpf;ifia fz;lwpa ,aYk;.  
 
i`l;u[d; mZf;fUthdJ xnu xU GNuhl;lhidf; nfhz;Ls;sJ. mZf;fUtpw;F ntspNa 
xU vyf;l;uhd; kl;;LNk Rw;wp tUfpwJ. vdNt i`l;u[dpd; mZ vz; Z= 1 MFk;.  
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`Pypak; mZthdJ mjd; mZf;fUtpDs; ,uz;L GNuhl;lhd;fisAk; mZf;fUtpw;F 
ntspNa ,uz;L vyf;l;uhd;fisAk; nfhz;Ls;sJ. vdNt mjd; mZ vz; Z = 2 MFk;.  
 
epiw vz;:  
mZtpd; nkhj;j epiwAk; mjd; mZf;fUtpDs; mike;Js;sijf; fz;Nlhk;. ,jpypUe;J 
ehk; epiw vz;zpid ngw KbAk;. epiw vz; vd;gJ mZf;fUtpDs; cs;s nkhj;j 
GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fspd; vz;zpf;ifapd; $LjYf;Fr; rkkhFk;.  
 epw vz; = GNuhl;lhd;fspd; vz;zpf;if + epA+l;uhd;fspd; vz;zpf;if  
  A = P + n  
xU ypj;jpak; mZthdJ 3 GNuhl;lhd;fisAk; 4 epA+l;uhd;fisAk; nfhz;Ls;sJ. vdNt 
mjd; epiw vz; A = 3 + 4 = 7 
 
Nrhbak; mZthdJ 11 GNuhl;lhd;fisAk; 12 epA+l;uhd;fisAk; nfhz;Ls;sJ. vdNt mjd; 
epiw vz;; A = 11 + 12 = 23.  
 
jdpk Mth;j;jd ml;ltizapy; cs;s jdpkq;fs; midj;JNk vyf;l;uhd;fs;> GNuhl;lhd;fs; 
kw;Wk; epA+l;uhd;fspd; Nrh;f;ifahFk;. fPNo rpy cjhuzq;fs; nfhLf;fg;gl;Ls;sd.  
  

jdpkk; FwpaPL Nrh;f;if  

fhh;gd; 6C12 6p, 6e,6n 

nghpypak; 4Be12 4p, 4d, 5n 

iel;u[d; 7N14 7p, 7e, 7n  

Nghuhd;  5B11 5p, 5e, 6n  

 
jdpkq;fs; mtw;wpd; FwaPLfSk; mtw;wpd; mZ vz; kw;Wk; epiw vz;Zld; fPNo 
nfhLf;fg;gl;Ls;sd.  
 

jdpkk; FwpaPL mZ vz; epiw vz; ,izjpwd;  

i`l;u[d;  H 1 1 1 

`Pypak; He 2 2 4 

mYkpdpak; Al 13 13 27 

Mf;]p[d; O 8 8 16 

Nrhbak; Na 11 11 23 

 
 
,izjpwd;:  
gy;NtW kdpjh;fs; gy;NtW vz;zpf;ifapy; iffis nfhz;bUg;gjhf fw;gid nra;J 
nfhs;Nthk;. rpyh; xU ifapidAk;> rpyh; xU iffisAk;> NtW rpyh; %d;W iffisAk; 
nfhz;Ls;sdh;> kw;Wk; rpyh; ehd;F iffis nfhz;Ls;sdh;. ve;j xU kdpjUk; ehd;F 
iffSf;F Nky; nfhz;bUf;ftpy;iy vdf; fw;gid nra;Nthk;. ehd;F iffs; nfhz;l 
xUth;> xNu Neuj;jpy; NtW ehd;F egh;fSld; jdJ iffisf; ,izj;Jf; nfhs;sKbAk;. 
Mdhy; iffs; ,y;yhj xUth; ahUlDk; iffis ,izj;Jf; nfhs;s KbahJ. 
,NjNghd;W. rpy mZf;fs; Xh; vyf;l;uhidAk; rpy ,U vyf;l;uhd;fiAk;> rpy %d;W 
vyf;l;uhd;fiAk;> rpy ehd;F vyf;l;uhd;fisAk; gpizj;J itj;jpUf;f $ba jd;ikia 
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ngw;W ,Uf;Fk;. NtW rpy ve;j xU vyf;l;uhidAk; gpizj;J itj;jpUf;ff;$ba jd;ikia 
ngwhky; ,Uf;Fk;. mZf;fspd; ,j;jifa gz;gpw;F ,izjpwd; vd;W ngah;.  
 

INrhNlhg;Gfs;: xNu jdpkj;jpd; mZf;fs; ntt;NtW vz;zpf;ifAs;s 
epA+l;uhd;fisg; ngw;wpUf;fyhk;. mj;jifa mZf;fs; xNu mZ vz;izAk; 
ntt;NtW epiw vz;fisAk; ngw;Ws;sd. mit INrhNlhg;Gfs; vd 
miof;fg;gLfpd;wd. cjhuzkhf i`l;u[d; mZthdJ %d;W 
INrhNlhg;Gfis ngw;Ws;sd. mit i`l;u[d; (1H1), bA+l;hpak; (1H2), 
bhpl;bak; (1H3). 

bhpl;bak; (1H3): 

INrhghh;fs;: xNu epiw vz;izAk; ntt;NtW mZ vz;fisAk; nfhz;l 
mZf;fs; INrhghh;fs; vdg;gLk;. (v.fh) fhy;rpak; - 40 kw;Wk; Mh;fhd; - 40.  

 
Xh; mZ gpw mZTld; ,izaf;$ba jpwdpw;F ,izj;jpwd; vd;W ngah;. Xh; mZtpd; 
,izj;jpwd; mJ vj;jid i`l;u[d; mZf;fis gpizj;J itj;jpUf;f ,aYk; vd;gjid 
nfhz;L mstplg;gLfpwJ. vLj;Jf;fhl;lhf> Xh; Mf;]p[d; mZ kw;w ,U i`l;u[d; 
mZf;fSld; ,ize;J xU ePh; %yf;$w;wpid cUthf;Fk;. ,jdhy; Mf;]p[dpd; 
,izjpwd; ,uz;lhFk;. xNunahU i`l;u[d; mZTld; kl;LNk ,ize;J 
i`l;NuhFNshhpf; mkpyj;ij cUthf;Fk;. vdNt FNshhpdpd; ,izjpwd; xd;whFk;. kPj;Njd; 
vd;w Nrh;kj;jpy; xU fhh;gd; mZ ehd;F i`l;u[d; mZf;fSld; ,ize;J CH4 vd;W 
cUthfpwJ. cq;fshy; kPj;Njdpy; cs;s fhh;gd; mZtpd; ,izjpwid A+fpf;f Kbfpwjh? 
mk;Nkhdpah %yf;$wpy;> iel;u[d; mZ %d;W i`l;u[d; mZf;fSld; ,izAk; 
mk;Nkhdpahtpy; cs;s iel;u[dpd; ,izjpwd; kjpg;G vd;d?  
 
xU jdpkk; kw;w jdpkq;fSld; ,izAk; jpwd; ,izjpwdhFk;. ntt;NtW jdpkq;fspd; 
mZf;fs; my;yJ xNu jdpkj;jpd; mZf;fs; ,ize;J %yf;$Wfs; cUthFk;. xU jdpkk; 
jd;idg; Nghd;w kw;w mZf;fisf; nfhz;l jdpkj;JlNdh my;yJ NtW tifahd 
mZf;fisf; nfhz;l jdpkj;JlNdh ,iztij mj;jdpkj;jpd; ,izjpwNd eph;zak; 
nra;fpwJ.  
 
mZf;fisg; gpizj;jpUg;gJ vJ?  

vyf;l;uhd;fs; vjph;kpd; Rik nfhz;lJ. GNuhl;lhd;fs; Neh;kpd;Rik nfhz;lJ. ,tw;wpd; 
,ilNa cs;s <u;g;Ng vyf;l;uhd;fis mjd; tl;lg;ghijfspy; gpizj;J itf;fpwJ.  

 
,izjpwd; - xd;W vd;w kjpg;gpidg; ngw;w jdpkq;fs; xU - ,izjpwd; jdpkk;. (v.fh) 
i`l;u[d; kw;Wk; Nrhbak;. ,izjpwd; - ,uz;L vd;w kjpg;gpidg; ngw;w jdpkq;fs; ,U - 
,izjpwd; jdpkk;. (v.fh) Mf;]p[d; kw;Wk; nghpypak;. ,izjpwd; - %d;w vd;w kjpg;gpidg; 
ngw;w jdpkq;fs; %d;W - ,izjpwd; jdpkk;. v.fh) iel;u[d; kw;Wk; mYkpdpak;. rpy 
jdpkq;fs; xd;Wf;Fk; Nkw;gl;l ,izjpwidg; ngw;wpUf;Fk;. vLj;Jf;fhl;lhf> ,Uk;G 
Mf;]p[Dld; ,ize;J ,U tifahd Mf;i]Lfis cUthf;Fk;.  
 
1. ngh;u]; Mf;i]L ntspg;gLj;Jk; ,izjpwd;  
2. kw;Wk; ngh;hpf; Mf;i]L ntspg;gLj;Jk; ,izjpwd;  
3. vdpDk; ,tw;iwg; gw;wp – tphpthf cah; tFg;Gfspy; fw;f ,Uf;fpwPh;fs;  
 
jdpkq;fs; - mtw;wpd; FwpaPL> mZ vz;> epiw vz; kw;Wk; ,izjpwd;  
 

jdpkk; FwpaPL mZ vz; epiw vz; ,izjpwd;  

i`l;u[d;  H 1 1 1 
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fhh;gd; C 6 12 4 

Mf;]p[d; O 8 16 2 

Nrhbak; Na 11 23 1 

fhy;rpak; Ca 20 40 2 

   
gy;NtW jdpkq;fspd; mZf;fs; ,izAk;NghJ Nrh;kq;fspd; $yf;$W cUthfpwJ. 
,e;epfo;Tfspy; ehk; mj;jdpkq;fspd; ,izj;jpwd; kjpg;gpid mwpe;J itj;jpUg;gJ 
mtrpakhFk;.  
  2Na + Cl2 ------------ 2NaCl  
 ,izj;jpwd; 1 + 1 
 ,q;F Nrhbak; kw;Wk; FNshhpdpd; ,izj;jpwd; 1 MFk;.  
 Nrhbak; jdpkj;jpd; ,izjpwd; 1  
 FNshhpd; jdkj;jpd; ,izjpwd; 2 
 vdNt ,jd; %yf;$W tha;g;ghL  
 jdpkq;fspd; FwpaPL NaCl %yf;$W tha;g;ghL  
  2 Mg + Cl2 ---------- MgCl2 
 ,q;F nkf;dPRpaj;jpd; ,izjpwd; 2 kw;Wk; FNshhpdpd; ,izjpwd; 1 MFk;.  
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7TH SCIENCE TERM – 2 
njhFjp 2 
myF – 1 

ntg;gk; kw;Wk; ntg;gepiy  
 
mwpKfk;:  
ntspg;Gwk; Fsph;r;rpahf cs;sNghJ ekJ cly; Fspuhy; eLq;FfpwJ. ,NjNghy; ntspg;Gwk; 
ntg;gkhf cs;sNghJ ekf;F tpah;f;fpwJ. ,f;Fsph;r;rpapidAk; ntg;gj;jpidAk; ePq;fs; 
vt;thW Jy;ypahf mstPLtPh;fs;? 
 
ekJ md;whl tho;tpd; gy epfo;Tfspy; ntg;gepiyahdJ Kf;fpa gq;fhw;WfpwJ. 
cjhuzkhf ekJ cly; ,af;f nray;ghLfs;> fhyepiy kw;Wk; czT rikj;jy; Nghd;w 
gy epfo;Tfs; ntg;gepiyapid nghUj;J khWgLfpd;wd. xU nghUspd; ntg;gk; my;yJ 
Fsph;r;rpapd; mstPL ntg;gepiy vd miof;fg;gLfpwJ.  
 
xU nghUspy; cs;s Jfs;fspd; ruhrhp ,af;f Mw;wypd; kjpg;Ng ntg;gepiy MFk;. 
ntg;gepiyahdJ xU nghUspy; cs;s mZf;fs; vt;tsT Ntfkhf ,aq;Ffpd;wd. 
vd;gNjhL njhlh;GajhFk;.  
 
ntg;gepiyapd; myFfs;:  
 
ntg;gepiyapid msf;f %d;W tifahd myFfs; gad;gLj;jg;gLfpd;wd. mit: nry;rpa];> 
ghud;̀ Pl; kw;Wk; nfy;tpd; MFk;.  
 
nry;rpa];: nry;rpa]; myfhdJ ºC vd vOjg;gLfpwJ. cjhuzkhf 20ºC.,J ,UgJ bfphp 
nry;rpa]; vd gbf;fg;gLfpwJ. nry;rpa]; myfhdJ nrd;bfpNul; vdTk; miof;fg;gLfpwJ.  
 
ghud;`Pl; : 
ghud;̀ Pl; myfhdJ ºF vd vOjg;gLfpwJ. cjhuzkhf 25ºF ,J ,Ugj;ije;J bfphp 
ghud;̀ Pl; vd gbf;fg;gLfpwJ.  
 
nfy;tpd;:  
nfy;tpd; myfhdJ K vd vOjg;gLfpwJ. cjhuzkhf 100 K. ,J E}W nfy;tpd; vd 
gbf;fg;gLfpwJ.  
 
ntg;gepiyapd; SI myF nfy;tpd; (K) MFk;.  
ntg;gepiyapid mstpLjy;:  
 
xU nghUspy; cs;s %yf;$Wfspd; ruhrhp ,af;f Mw;wy; mjd; ntg;gepiyahFk;. mjhtJ 
xU nghUs; mjpf ntg;gepiyapid nfhz;bUe;jhy; mg;nghUspy; cs;s %yf;$Wfs; mjpf 
Ntfj;jpy; ,aq;fpf; nfhz;bUf;Fk;.  
 
Mdhy; ,q;F Nfs;tp vd;dntdpy; ntg;gepiyapid vt;thW msg;gJ vd;gjhFk;? ve;jnthU 
nghUspd; %yf;$WfSk; kpfr; rpwpaitahFk;. vdNt mtw;wpid gFg;gha;T nra;J> 
,af;fj;jpid (,af;f Mw;wy;) fzf;fpl;L mjd; %yk; ntg;gepiyapid msg;gJ fbdkhd 
xd;whFk;. vdNt ehk; khw;W topKiwfisg; gad;gLj;jp kl;LNk xU nghUspy; cs;s 
%yf;$Wfspd; ,af;f Mw;wypid msf;f ,aYk;l. 
 
jpz;kg; nghUs;fSf;F ntg;gj;jpid mspf;Fk; NghJ mit tphptilAk; vd ehk; Kd;dNu 
mwpe;Js;Nshk;. mNjNghy; jputKk; ng;gj;jpdhy; tphptilAk;. fPo;f;fz;l nray;ghl;bd; %yk; 
mjid mwpe;Jnfhs;syhk;. ntg;gepiykhdpapy; cs;s jputkhdJ ntg;gg;gLj;Jk; NghJ 
tphptilfpwJ. Fsph;r;rp milAk; NghJ RUq;FfpwJ. ,jd; %yk; ntg;gepiyahdJ 
mstplg;gLfpwJ. jpz;kk; kw;Wk; jputq;fspy; ntg;gj;jpdhy; Vw;gLk; tpisTfis ehk; 
thAf;fspYk; fhzKbAk;. 
 
ntg;gepiykhdp  
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ntg;gepiyapid msf;f gutyhfg; gad;gLj;jg;gLk; fUtp ntg;gepiykhdpahFk;.  
 
gytifahd ntg;gepiykhdpfs; fhzg;gLfpd;wd. mtw;Ws; rpy ntg;gepiykhdpfs; 
Fwpg;gpl;l tif jputk; epug;gg;gl;l nky;ypa fz;zhb Foypidf; nfhz;Ls;sd.  
 
Vd; ghjurk; my;yJ My;f`hy; ntg;gepiykhdpfspy; gad;gLj;jg; gLfpd;wJ?  
 
ngUk;ghYk; ghjurk; my;yJ My;f`hy; Mfpa jputq;fs; ntg;gepiykhdpfspy; 
gad;gLfpd;wd. Vnddpy; mtw;wpd; ntg;gepiyfspy; khw;wk; Vw;gl;lhYk; mit jput 
epiyapNyNa njhlh;e;J fhzg;gLfpd;wd. NkYk; rpwpa mstpy; ntg;gepiyapy; Vw;gLk; 
khWghLk; mj;jputq;fspd; fd mstpy; khw;wj;jpid Vw;gLj;jf;$bajhf cs;sJ.  
 
ntg;gepiykhdpapy; cs;s jputq;fspd; fd mstpy; Vw;gLk; ,k;khw;wj;jpid msg;gjd; 
%yk; ehk; ntg;gepiyapid mstpLfpNwhk;.  
 
ghjurj;jpd; gz;Gfs;:  
 

• ghjurk; rPuhf tphptilfpwJ. (xNu msT ntg;g khw;wj;jpw;F mjd; ePsj;jpy; Vw;gLk; 
khw;wKk; xNu msTilajhf ,Uf;fpwJ)  
 

• ,J xsp CLLUthjJ kw;Wk;> gsgsg;ghdJ.  
• ,J fz;zhb Fohapd; Rth;fspy; xl;lhJ  

 
• ,J ntg;gj;jpid ed;F flj;jf;$baJ.  

 
• ,J mjpf nfhjpepiyAk; (357ºC) Fiwe;j ciwepiyAk; (-39ºC) nfhz;lJ. vdNt 

mjpf neLf;fj;jpdhyhd ntg;gepiyfis msf;f ghjurk; gad;gLfpwJ.  
 
My;f`hypd; gz;Gfs;: 

• My;f`hy; -100ºC f;Fk; Fiwthd ciwepiyia nfhz;Ls;sJ. vdNt kpff; 
Fiwe;j ntg;gepiyfis msf;f gad;gLfpwJ.  
 

• xU bfphp nry;rpa]; ntg;gepiy cah;tpw;F ,jd; tphptilAk; jd;ik mjpfkhFk;.  
 

• ,jid mjpf mstpw;F tz;z%l;l KbAk;. Mjyhy;> fz;zhb Foha;f;Fs; 
,j;jputj;jpid njspthf fhz ,aYk;.  

 
ntg;gepiykhdpapd; tiffs;:  
fhw;W> cly; ntg;gepiy> czT kw;Wk; gy nghUs;fspd; ntg;gepiyfis msf;f ehk; 
gy;NtW tifahd ntg;gepiykhdpfis gad;gLj;JfpNwhk;. mtw;Ws; kUj;Jt 
ntg;gepiykhdpAk;> Ma;tf ntg;gepiykhdpAk; nghJthf gad;gLj;jg;gLk; 
ntg;gepiykhdpfshFk;.  
 
kUj;Jt ntg;gepiykhdp:  
,t;tif ntg;gepiykhdpahdJ tPLfs;> kUj;Jtkidfs; Nghd;w ,lq;fspy; kdpj clypd; 
ntg;gepiyia msf;f gad;gLfpwJ. kUj;Jt ntg;gepiykhdpfspd; Fohapdpy; xU FWfpa 
tisT fhzg;gLfpwJ. ,f; FWfpa tisthdJ ntg;gepiykhdpia Nehahspapd; 
thapypUe;J vLj;jTld; ghjurkhdJ kPz;L Fkpopf;Fs; nry;tijj; jLf;fpwJ. vdNt ek;khy; 
ntg;gepiyia vspjhf Fwpj;Jf;nfhs;s ,aYk;. ghjur 
 
,iof;F ,UGwKk; ,uz;L ntg;gepiy msTNfhy;fs; fhzg;gLfpd;wd. mtw;wpy; xd;W 
nry;rpa]; msTNfhy; kw;nwhd;W ghud;`Pl; msTNfhyhFk;. ghud;̀ Pl; mstPlhdJ 
nry;rpa]; mstPl;bid tpl El;gkhdJ vd;w fhuzj;jpdhy; clypd; ntg;gepiyahdJ F 
(ghud;̀ Pl;)y; msf;fg;gLfpwJ. kUj;Jt ntg;gepiykhdpaJ Fiwe;jgl;r ntg;gepiyahf 35ºC 
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my;yJ 94ºF ntg;gepiyiaAk; mjpfgl;r ntg;gepiyahf 42ºC my;yJ 108ºF 
ntg;gepiyAk; msf;ff;$baJ.  
 
kUj;Jt ntg;gepiykhdpapid gad;gLj;Jk;NghJ Nkw;nfhs;s Ntz;ba Kd;ndr;rhpf;if 
eltbf;iffs;  
 

• ntg;gepiykhdpapidg; gad;gLj;Jtjw;F Kd;Gk; gpd;Gk; fpUkpehrpdp jputj;jpdhy; 
ed;F fOt Ntz;Lk;.  
 

• ghjur kl;lj;jpid fPNo nfhz;L tUtjw;fhf ntg;gepiykhdpia xU rpy Kiw 
cjw Ntz;Lk;.  
 

• mstplj; njhlq;Fk; Kd; ghjur kl;lkhdJ 35ºC my;yJ 94ºF fPo; ,Uf;f Ntz;Lk;.  
 

• ntg;gepiykhdpapd; Fkpo; gFjpapy; ntg;gepiykhdpia gpbf;ff; $lhJ.  
 

• cq;fs; fz;zpw;F Neuhf ghjur kl;lj;jpid itj;J gpwF mstPl;bid vLf;f 
Ntz;Lk;.  

• ntg;gepiykhdpapidf; ftdkhf ifahs Ntz;Lk;. fbdkhd gug;gpy; ntg;gepiykhdp 
Nkhjpdhy; mJ cile;Jtplf;$Lk;.  
 

• ntg;gepiykhdpapid vhpaf;$ba nghUs;fSf;F mUfpNyh my;yJ Neubahf #hpa 
xspapd; fPNoh itf;ff;$lhJ.  

 
Ma;tf ntg;gepiykhdp:  
Ma;tf ntg;gepiykhdpahdJ gs;spapy; my;yJ gpw Ma;tfq;fspy; mwptpay; 
Ma;TfSf;fhf ntg;gepiyapid msf;f gad;gLfpwJ. njhopw;rhiyfspYk; Ma;tf 
ntg;gepiykhdp gad;gLj;jg;gLfpwJ. kUj;Jt ntg;gepiykhdpiaf; fhl;bYk; mjpf kjpg;G 
nfhz;l ntg;gepiyapid msf;f ,J gad;gLj;jg;gLfpwJ. ,t;tif ntg;gepiykhdpapd; 
fz;zhb jz;Lk;> FkpOk; kUj;Jt ntg;gepiykhdpiaf; fhl;bYk; nghpajhFk;. NkYk; ,jpy; 
FWfpa tisT fhzg;gLtjpy;iy. Ma;tf ntg;gepiykhdpahdJ –10ºC Kjy; 110ºC 
tiuapyhd nry;rpa]; msTNfhypidf; nfhz;Ls;sJ.  
 
Ma;tf ntg;gepiykhdpapid gad;gLj;Jk;NghJ Nkw;nfhs;s Ntz;ba Kd;ndr;rhpf;if 
eltbf;iffs;:  
 

• ntg;gepiyapid mstpLk;nghJ ntg;gepiykhdpapid rha;f;fhky; Neuhf itf;f 
Ntz;Lk;.  

•  
kUj;Jt ntg;gepiykhdpf;Fk; Ma;tf ntg;gepiykhdpf;Fk; ,ilNa cs;s NtWghLfs;:  
 

kUj;Jt ntg;gepiykhdp Ma;tf ntg;gepiykhdp  
kUj;Jt ntg;gepiykhdpahdJ 35ºC 
Kjy; 42ºC tiu my;yJ 94ºF Kjy; 
108ºF tiu mstPl;bidf; nfhz;Ls;sJ. 

Ma;tf ntg;gepiykhdpahdJ nghJthf 
-10ºC Kjy; 110ºC tiu 
mstplg;gl;bUf;Fk;  

ghjur kl;lkhdJ jhdhfNt fPo; 
,wq;fhJ. mjpy; cs;s FWfpa 
tisthdJ ghjur kl;lj;jpid fPo; 
,wq;fhky; ghJfhf;fpwJ.  

FWfpa tisT ,y;yhj fhuzj;jpdhy; 
ghjur kl;lkhdJ jhdhfNt fPo; 
,wq;fptpLk;  

ghjurj;jpid fPo; nfhz;L tu 
ntg;gepiykhdpapid cjw Ntz;Lk;.  

ghjur kl;lj;jpid fPNo nfhz;Ltu 
ntg;gepiykhdpapid cjw 
Ntz;bajpy;iy.  

,J cly; ntg;gepiyapid msf;f 
gad;gLfpwJ. 

,J Ma;tfj;jpy; gy;NtW nghUs;fspd; 
ntg;gepiyia msf;f gad;gLfpwJ.  
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vg;nghUspd; ntg;gepiyapid msf;f Ntz;LNkh mg;nghUshdJ KOtJk; 
ntg;gepiykhdpapd; Fkpopid midj;J gf;fq;fspYk; #o;e;J cs;s NghJ kl;LNk 
mstPl;bid vLf;f Ntz;Lk;.  
 
kdpjh;fs; ntt;NtW cly; ntg;gepiyapid ngw;Ws;s NghjpYk; mth;fspd; ruhrhp 
cly; ntg;gepiy 37ºC (98.6ºF) MFk;. NkYk; xt;nthUtUk; xNu kjpg;gpyhd 
ntg;gepiyapid ehs; KOtJk; ngw;W ,Ug;gjpy;iy. ehk; nra;Ak; NtiyfSf;F 
Vw;gTk; Gw #oYf;F Vw;whw; NghyTk; ekJ cly; ntg;gepiyahdJ ehs; KOtJk; 
rpwpJ cah;tJk; jho;tJkhf cs;sJ.  
 
b[pl;ly; ntg;gepiykhdp:  
 
ghjur ntg;gepiykhdpapid gad;gLj;Jtjpy; eilKiwapy; rpy rpf;fy;fs; fhzg;gLfpd;wd. 
ghjurk; er;Rj; jd;ik tha;e;jJ. NkYk; ntg;gepiykhdpahdJ cile;Jtpl;lhy; 
ghjurj;jpid mg;Gwg;gLj;JtJk; fbdkhFk;. ,d;iwa fhyfl;lq;fspy; ghjurj;jpid 
gad;gLj;jhj b[pl;ly; ntg;gepiykhdpahdJ gad;gLj;jg;gLfpwJ. ,J ekJ clypy; ,Ue;J 
ntspNaWk; ntg;gj;jpid Neubahf msf;ff;$ba Xh; czh;tpapid nfhz;Ls;sJ. 
,jd;%yk; ehk; clypd; ntg;gepiyapid msf;f KbAk;.  
 
ftdpf;fTk;  
mUz; #lhd ghypd; ntg;gepiyapid kUj;Jt ntg;gepiykhdpia gad;gLj;jp mse;jwpa 
Kaw;rp nra;jhd;. mtdJ Mrphpah; mt;thW nra;tJ $lhJ vd jLj;Jtpl;lhh;  
 
cq;fs; clypd; ntg;gepiyapid fz;fpLjy;:  
fpUkpehrpdp jputj;jpidf; nfhz;L Kjypy; cq;fspd; ntg;gepiykhdpapid 
fOtpf;nfhs;sTk;. ntg;gepiykhdpapd; Kidapid ed;F ifapy; gpbj;Jf;nfhz;L 
rpyKiw cjwTk;. ,jd; %yk; ghjurkhdJ fPo;kl;lj;jpw;F ,wq;Fk;. mjd; 
kl;lkhdJ 35ºC (95ºF) f;F fPo; cs;sjh vd;gij cWjp nra;Jf;nfhs;sTk;. ,g;NghJ 
ntg;gepiykhdpapid cq;fs; ehf;fpw;F mbapNyh my;yJ Njhs;gl;ilf;F mbapNyh 
itf;fTk;. xU epkplj;jpw;F gpwF ntg;gepiykhdpapid vLj;J mstPl;bid 
Fwpf;fTk;. ,e;j mstPL cq;fs; clypd; ntg;gepiyapid Fwpf;Fk;. cq;fs; clypd; 
ntg;gepiy vt;tsT?  
 
kUj;Jt ntg;gepiykhdpapid ehk; kdpjh;fspd; ntg;gepiyapid jtpu gpw nghUs;fspd; 
ntg;gepiyapid msf;f gad;gLj;jf;$lhJ vd mwpTWj;JfpNwhk;. NkYk; mjid 
ntspr;rj;jpy; gLk;gb my;yJ vhpAk; nghUs;fSf;F mUfpNyh itf;f $lhJ vd $WfpNwhk;. 
Vd;? Vndd;why; ghjurj;jpd; mjpfkhd tphptpdhy; cUthFk; mOj;jj;jpd; fhuzkhf 
ntg;gepiykhdpahdJ cile;Jtplf;$Lk;.  
 
ntg;gepiykhdpapy; gad;gLj;jg;gLk; mstPLfs;:  
nry;rpa]; mstPL Kiw  
RtPld; ehl;L thdpayshsh; Mz;l;u]; nry;rpa]; vd;gthpd; ngahpdhy; 1742 Kjy; ,e;j 
myfPl;L KiwahdJ  
 
Ma;tf ntg;gepiykhdpapidg; gad;gLj;Jjy;:  

• xU gPf;fhpy; ePhpid vLj;Jf; nfhs;sTk;.  
 

• Ma;tf ntg;gepiykhdpapid vLj;Jf;nfhz;L mjd; FkpohdJ ePhpy; %o;fp 
,Uf;FkhW itf;fTk;. mjid nrq;Fj;jhf epWj;jp itf;fTk;. FkpohdJ KOtJk; 
ePhpy; %o;fp ,Ug;gjid cWjp nra;Jf;nfhs;sTk;. NkYk; FkpohdJ gPf;fhpd; 
mbg;gFjpapidNah my;yJ Rth;g;gFjpapidNah njhlhjthW ghh;j;Jf;nfhs;sTk;.  

 
• ghjurk; Nky; VWtjid cw;W Nehf;fTk;. mJ epiyj;jd;ikapid mile;jTld; 

mstPl;bid vLf;fTk;.  
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• #lhd ePhpidg; gd;gLj;jp Nrhjidapid jpUk;gr; nra;aTk;  
 
b[pl;ly; ntg;gepiykhdpapid gad;gLj;Jjy;:  

 
1. ntg;g epiykhdpapd; Kidapid fpUkpehrpdp nfhz;L Rj;jk; nra;aTk; (#lhd 

ePhpid gad;gLj;j Ntz;lhk;) 
 

2. “ON” nghj;jhid mOj;jTk;.  
 

3. ntg;gepiykhdpapd; Kidapid tha;g;gFjp> ehf;fpd; mbapy;> my;yJ Njhs;gl;ilapd; 
mbapy; vd VjhtnjhU ,lj;jpdpy; itf;fTk;.  
 

4. mNj epiyapy; ntg;gepiykhdpapid gPg; vd;w Xir tUk;tiu itj;jpUf;fTk;. 
(Vwj;jho 30 tpehbfs;) 

 
5. jpiuapy; njhpAk; ntg;gepiyapid Fwpj;Jf; nfhs;sTk; 

 
6. ntg;gepiykhdpapid mizj;Jtpl;L> ePhpidf; nfhz;L fOtp ghJfhg;ghf itf;fTk;.  

 
nry;rpa]; vd miof;fg;gLfpwJ. mjw;F Kd;dhy; ,e;j mstPl;L Kiw nrd;bfpNuL vd 
miof;fg;gLfpwJ. ,t;tif ntg;gepiykhdpapd; msTNfhyhdJ ePhpd; ciwepiy 
ntg;gepiyapid (0ºC) Muk;g kjpg;ghfTk; ePhpd; nfhjpepiy ntg;gepiyapid (100ºC) ,Wjp 
kjpg;ghfTk; nfhz;L mstplg;gl;Ls;sJ. fpNuf;f nkhopapy; nrd;lk; vd;gJ 100 vd;w 
kjpg;gpidAk; fpNul]; vd;gJ gbfs; vd;gijAk; Fwpf;Fk;. ,t;tpuz;L thh;j;ijfSk; 
,ize;J nrd;bfpNuL vd;w thh;j;ij cUthdJ.  
 
ghud;`Pl; mstPl;L Kiw:  
 
kdpj clypd; ntg;gepiyapid msf;f ghud;̀ Pl; mstPl;L Kiw nghJthf 
gad;gLj;jg;gLfpwJ. n[h;kd; kUj;Jth; Nldpay; Nfg;hpay; ghud;`Pl; vd;gthpd; ngahpdhy; 
,t;tstPl;L Kiw miof;fg;gLfpwJ. ghud;̀ Pl; mstPl;L Kiwapy; ePhpd; ciwepiy 32ºF 
kw;Wk; ePhpd; nfhjpepiy 212ºF vd vLj;Jf;nfhs;sg;gLfpwJ. vdNt ghud;̀ Pl; 
ntg;gepiykhdpapd; msT NfhyhdJ 32ºF ypUe;J 212ºF tiu mstplg;gl;Ls;sJ.  
 
nfy;tpd; mstPl;L Kiw:  
tpy;ypak; yhh;L nfy;tpd; vd;gthpd; ngahpdhy; ,t;tstPl;L Kiw  
 
ngUk rpWk ntg;gepiykhdp:  
xU ehspd; mjpfgl;r kw;Wk; Fiwe;jgl;r ntg;gepiyapid msf;fg; gad;gLk; 
ntg;gepiykhdpahdJ ngUk rpWk ntg;gepiykhdp vd miof;fg;gLfpwJ.  
 
miof;fg;gLfpwJ. ,J ntg;gepiyapid msf;ff;$ba SI mstPl;L KiwahFk;. ,e;j myF 
KiwahdJ K vd;w vOj;jpdhy; Fwpf;fg;gLfpwJ. jdpr; Rop ntg;gepiyapy; ,Ue;J ,jd; 
mstPl;L Kiwapd; kjpg;Gfs; njhlq;Ftjhy; jdpr;Rop ntg;gepiykhdp vdTk; 
miof;fg;gLfpwJ.  
 
vz; fzf;fPLfs; jPh;f;fg;gl;l fzf;Ffs;  
 
68ºF ntg;gepiy kjpg;gpid nry;rpa]; kw;Wk; nfy;tpd; kjpg;gpw;F khw;Wf.  
nfhLf;fg;gl;Ls;sit  
ntg;gepiyapd; kjpg;ghdJ ghud;̀ Pl;by; = F = 68> nry;rpa]; mstPl;L Kiwapy; 
ntg;gepiyapd; kjpg;G = C = ? 
nfy;tpd; mstPl;L Kiwapy; ntg;gepiyapd; kjpg;G = K = ?  
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( 32)
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=  
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   C = 
36
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C =   

K = C + 273.15 = 20 + 273.15 = 293.15  
 
ghud;̀ Pl; mstPl;bw;Fk; nry;rpa]; mstPl;bw;Fk; cs;s njhlh;Gk;> nfy;tpd; mstPl;bw;Fk; 
nry;rpa]; mstPl;bw;Fk; cs;s njhlh;Gk; fPNo nfhLf;fg;gl;Ls;sJ.  

    
( 32)

, 273.15
9 5

F C
K C

−
= = +  

%d;W Kjd;ikahd ntg;gepiy mstPl;L Kiwfspy; rpy nghUs;fspd; ntg;gepiyfs; fPNo 
nfhLf;fg;gl;Ls;sd.  
 

ntg;gepiy nry;rpa]; 
mstPL(K) 

ghud;`Pl; 
mstPL(ºC) 

nfy;tpd; 
mstPL(ºF) 

ePhpd; nfhjpepiy  100 212 373.15 
ePhpd; ciwepiy  0 32 273.15 
kdpj clypd; ruhrhp  
ntg;g epiy  

37 98.6 310.15 

miw ntg;g epiy 
(ruhrhp)  

72 23 296.15 

 
cyfpd; ngUk;ghd;ikahd kdpjh;fs; md;whl tho;tpy; ntg;gepiyfis msf;f 
nry;rpa]; mstPl;L Kiwapid gad;gLj;Jfpd;wdh;. nfy;tpd; mstPl;L KiwahdJ 
jdpr;Rop mstPl;L Kiw kl;Lk; my;y. 1ºC ntg;gepiy khw;wk; Vw;gl;lhy; 1 K 
ntg;gepiy khWghL Vw;gLk; tifapy; nfy;tpd; mstPl;L Kiw 
tbtikf;fg;gl;Ls;sJ. ,jd; %yk; 273.15 vd;w kjpg;gpid nry;rpa]; mstPl;Lld; 
$l;Ltjd; %ykhfNth my;yJ fopg;gjd; %ykhfNth ehk; kpf vspikahf nry;rpa]; 
mstPl;L Kiwapid jdpr;Rop mstPl;L (nfy;tpd;) Kiwf;F khw;wpf;nfhs;s ,aYk;. 
Mdhy; If;fpa mnkhpf;f ehLfspy; ghud;̀ Pl; mstPl;L Kiwapid 
gad;gLj;Jfpd;wdh;. ghud;̀ Pl; mstPl;L Kiwapid jdpr;Rop (nfy;tpd;) mstPl;L 
Kiwf;F khw;WtJ vspikahdjhf ,y;iy.  
 
,jid rhpnra;a mth;fs; uhd;fPd; mstPl;L Kiwapid gad;gLj;Jfpd;wdh;. 
fpsh];Nfh gy;fiyf;fofj;jpd; nghwpapayhsh; kw;Wk; ,aw;gpayhsuhd uhd;fPd; 1859 
Mk; Mz;L ,k;Kiwapid mwpKfg;gLj;jpdhh;. ,J jdpr;#op mstPl;L KiwahFk;. 
NkYk; 1ºR y; Vw;gLk; khw;wk; 1ºF f;F rkkhFk; tifapy; tbtikf;fg;gl;Ls;sJ. 
vdNt ghud;̀ Pl; mstPl;L Kiwapid gad;gLj;Jgth;fSf;F jdpr;Rop mstPl;L 
Kiw Njitg;gl;lhy; mth;fs; R= F + 459.67 vd;w tha;g;ghl;bid gad;gLj;jp uhd;fPd; 
Kiwf;F kjpg;gpid vspikahf khw;wpf; nfhs;s ,aYk;. 
 
vdNt nry;rpa]; kjpg;gpy; ntg;gepiy = 20ºC 
nfy;tpd; ntg;gepiy = 293.15 K 
 
2. ve;j ntg;gepiyapy; nry;rpa]; kw;Wk; ghud;̀ Pl; mstPLfs; xNu kjpg;gpid 
nfhz;bUf;Fk;.  
 nfhLf;fg;gl;Ls;sit  
nry;rpa]; kw;Wk; ghud;`Pl; kjpg;Gfs; rkkhFk;. mjhtJ  

  F = C, 
( 32)

9 5

F C−
=  
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   (or)  
 

  
( 32)

9 5

C C−
=  

(C – 32) × 5 = C × 9 
  5C – 160 = 9C  
  4C = -160  
  C = F = -40  
 
nry;rpa]; kw;Wk; ghud;`Pl; mstPl;by; rkkhd ntg;gepiyapd; kjpg;G = - 40  
 
nfhLf;fg;gl;Ls;s ntg;gepiyfis khw;wp mikf;fTk;.  

1. 45ºC   = …… ºF     
2. 20ºC   = …….ºF  
3. 68ºF   = …….ºC  
4. 185ºF  = …….ºC  
5. 0ºC   = …….K  
6. -20ºC  = …….K  
7. 100K   = …….ºC  
8. 27215K  = …….ºC  

 
epidtpy; nfhs;f.  
 

1. xU nghUspd; ntg;gj;jpidAk; Fsph;r;rpiaAk; mstpLtijNa ehk; ntg;gepiy vd 
miof;fpNwhk;. 
 

2. ntg;gepiyapid msf;f %d;W tifahd myFfs; gad;gLj;jg;gLfpd;wd. mit : 
bfphp nry;rpa];> ghud;`Pl; kw;Wk; nfy;tpd; MFk;.  
 

3. ntg;gepiyapd; SI myF nfy;tpd; (K) MFk;.  
 
4. ntg;gepiykhdpapy; cs;s jputkhdJ ntg;gg;gLj;Jk; NghJ tphptilfpwJ> Fsph;r;rp 

milAk; NghJ RUq;FfpwJ. jputj;jpd; ,g;gz;ghdJ ntg;gepiykhdpapy; 
ntg;gepiyapid msf;fg; ggad;gLfpwJ. 
 

5. ghud;̀ Pl;> nfy;tpd; kw;Wk; nry;rpa]; mstPLfSf;F ,ilNa cs;s njhlh;G  
( 32)

9 5

F C−
=  

  K = 273.15 + C  
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7th,aw;gpay;  
njhFjp– 2  

myF– 2 kpd;Ndhl;ltpay; 
 
mwpKfk; 
 
 1882-Mk; Mz;L epA+ahu;f; efuj;jpy; #upad; Nkw;fpy; kiwAk; Ntisapy; me;j mjpra 
epfo;T eilngw;wJ> 9000 tPLfspy; 14000 kpd;tpsf;Ffspd; rhtpia jhk]; My;th vbrd; 
jpwe;j jUzk; midj;j tpsf;FfSk; vupaj; njhlq;fpd> ,J kdpj ,dj;jpw;F Xu; kpfg; 
ngupa fz;Lgpbg;ghFk;> md;wpypUe;J ,uT Neuj;jpyk; cyfNk ntspr;rj;jpw;F te;jJ. 
 
 me;epfo;tpw;Fg;gpd; gy ehLfs; epA+ahu;f;fpw;F mLj;jgbahf kpd;rhuj;ij tPl;L 
cgNahfj;jpw;F gad;gLj;j Muk;gpj;jd> Kjd; Kjyhf 1899-Mk; Mz;L ,e;jpahtpy; kpd;rhuk; 
gad;ghl;bw;F te;jJ> 1899-Mk; Mz;L Vg;uy; 17-k; ehs; Kjd; mdy; kpd; epiyaj;ij 
fy;fj;jh kpd; tpepNahf fofk; Njhw;Wtpj;jJ. 
 

1900 Mk; Mz;L nrd;idapy; Ngrpd; ghyj;jpy; mdy; kpd; epiyak; cUthf;fg;gl;lj> 
NkYk;> muR mr;rfk; nghJ kUj;Jtkid> kpd; jz;̂ u;jpg;ghij kw;Wk; nrd;idapd; 
Fwpg;gpl;l FbapUg;Gg; gFjpfspYk; kpd; tpepNahfk; nra;ag;gl;lJ> ,d;W kpd;rhukhdJ 
tPLfSf;F mtrpakhd xd;whFk;. 

 
cdJ Mwuk; tFg;gpy; kpd;rhuj;ijg; gw;wpAk; kpd; %yq;fs; gw;wpAk; gbj;jpUg;gPu;fs;> 

njhopw;rhiyfs; ,aq;fTk; kUj;Jtr; rhjdkhd nraw;if capu;g;G mikg;GfspYk;> jfty; 
njhlu;G rhjdkhd ifNgrp> thndhyp kw;Wk; njhiyf;fhl;rpg; ngl;bfspYk; Ntshz; 
epyq;fspy; ,Ue;J ePu; ,iwf;fTk;> tPLfis xspA+l;lTk; kpd;rhuk; Kf;fpakhdjhFk;. kpd;rhuk; 
vd;why; vd;d? mijg;gw;wp ,g;NghJ ghu;g;Nghk;> ntg;g Mw;wy; kw;Wk; fhe;j Mw;wy; Nghy; 
kpd;rhuKk; Xu; tifahd Mw;wyhFk;. 

 
midj;Jg; gUg;nghUs;fSk; rpwpa Jfs;fshd mZf;fshy; Mf;fg;gl;Ls;sJ vd 

mwpe;jpUg;Nghk;> mZtpd; ikag;gFjpahdJ cl;fU vd miof;fg;gLfpwJ> cl;fUthdJ 
GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fis cs;slf;fpaJ> GNuhl;lhd;fs; Neu; kpd;Rik nfhz;lit> 
epA+l;uhd;fs; kpd;Rikaw;wit. 

 
cl;fUitr; Rw;wp vjpu;kpd;Rik nfhz;l vyf;l;uhd;fs; tl;lg; ghijapy; Rw;wp 

tUfpd;wd> mZtpDs; cs;s kpd;D}l;lq;fSld; njhlu;Gila Mw;wypd; Xu; tifNa 
kpd;rhukhFk;. 

 
kpd;D}l;lk; $Y}k; vd;w myfpdhy; mstplg;gLfpwJ> XuyF $Y}k; vd;gJ 

Njhuhakhf 6.242  1018 GNuhl;lhd;fs; my;yJ vyf;l;uhd;fSf;F rkk;. 
 
kpd;D}l;lk;> nghJthf “q” vd;w vOj;jhy; Fwpf;fg;gLk;. 
 

kpd;Ndhl;lk; 
 
 kpd;D}l;lq;fspd; Xl;lNk kpd;Ndhl;lk; vdg;gLk;> kpd;rhjdq;fs; ,aq;f Ntz;Lk; 
vdpy> mr;rhjdq;fs; topNa kpd;Ndhl;lk; gha Ntz;Lk;> xU Rw;wpy; ghAk; kpd;Ndhl;lkhdJ 
xU tpdhb Neuj;jpy; flj;jpapd; VNjDk; Xu; Gs;sp topNa nry;Yk; kpd;D}l;lj;jpd; msthy; 
mstplg;gLfpwJ> kpd;Ndhl;lj;jpd; FwpaPL ‘I’(I) MFk;. 
 
kpd;Ndhl;lj;jpd; myF 
 
 kpd;Ndhl;lj;jpd; S.I. myF Mk;gpau; MFk;. flj;jpapd; VNjDk; Xu; FWf;F ntl;Lg; 
gug;gpy;> xU tpdhb Neuj;jpy; xU $Y}k; kpd;D}l;lk; gha;e;jhy;> mf;flj;jpapy; ghAk; 
kpd;Ndhl;lk; xU Mk;gpau; vdg;gLk;. 
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  I = q / t 
 ,q;F 
 I – kpd;Ndhl;lk; (Mk;gpaupy; - A) 
 q–kpd;D}l;lk; ($Y}k;fspy; - C) 
 t–vLj;Jf; nfhz;l fhyk; (tpehbfspy; - S) 
 
jPh;f;fg;gl;l fzf;F  
 
 xU fk;gpapd; topNa 30 $Y}k; kpd;D}l;lkhdJ 2 epkplj;jpw;F gha;e;jhy; flj;jp 
topNa nry;Yk; kpd;Ndhl;lj;jpd; msT ahJ? 
 
jPu;T: 
 
 kpd;D}l;lk; q = 30 $Y}k; 
 Neuk; t = 2 epkplk;  60 tpehbfs;  
  = 120 tpehbfs;  
 kpd;Ndhl;lk; I = q/t = 30C/120s = 0.25 A 
 
kuG kpd;Ndhl;lk; kw;Wk; vyf;l;uhd;fspd; Xl;lk; 
 
 vyf;l;uhd;fspd; fz;Lgpbg;gpw;F Kd;du;> efUk; Neu; kpd;D}l;lq;fNs kpd;Ndhl;lj;jpw;F 
fhuzk; vd mwptpay; mwpQu;fs; ek;gpdu;> 
 
 Neu; kpd;D}l;lq;fspd; ,e;j ,af;fk; kuG kpd;Ndhl;lk; vd;W miof;fg;gLfpwJ.  
 
 vyf;l;uhd;fs; fz;Lgpbf;fg;gl;l gpwF> vyf;l;uhd;fspd; Xl;lk; cz;ikapy; kpd;fyj;jpd; 
vjpu; Kidapy; ,Ue;J Neu; Kid tiu eilngWfpwJ vd mwpag;gl;lJ. ,t;tpaf;fk; 
vyf;l;uhd; Xl;lk; vd;W miof;fg;gLfpwJ. 
    
 kuG kpd;Ndhl;lk; vyf;l;uhd;fspd; Xl;lj;jpw;F vjpu; jpirapy; mikAk;. 
 
kpd;Ndhl;lj;ij mstpLjy; 
 
 kpd;Ndhl;lkhdJ mk;kPl;lu; vd;w fUtpahy; mstplg;gLfpwJ. mk;kPl;lupd; Kidfs; ‘+’ 
kw;Wk; ‘-‘ FwpaPl;lhy; Fwpf;fg;gl;bUf;Fk;. xU Rw;wpy; mk;kPl;luhdJ njhlu; ,izg;gpy; kl;Lk; 
,izf;fg;gl Ntz;Lk;. 
 
 kpy;yp Mk;gpau; my;yJ ikf;Nuh Mk;gpau; tuk;gpy;> kpd;Ndhl;lq;fis mstpl 
gad;gLk; fUtpfs;> kpy;yp mk;kPl;lu; my;yJ ikf;Nuh mk;kPl;lu;fshf Fwpg;gplg;gLfpd;wd. 
 
1 kpy;yp Mk;gpau; (mA) = 10-3 Mk;gpau; mjhtJ 1/1000 Mk;gpau; MFk;. 
1 ikf;Nuh Mk;gpau; (µA) = 10-6 Mk;gpau; mjhtJ 1/1000000 Mk;gpau; MFk;. 
 
jPh;f;fg;gl;l fzf;Ffs;  
 
 Xu; Rw;wpd; topNa 0.002A kpd;Ndhl;lk; gha;fpwJ vdpy;> mr;Rw;wpy; ghAk; 
kpd;Ndhl;lj;ij ikf;Nuh Mk;gpaupy; $Wf? 
 
jPu;T 
 
 kpd;Rw;wpy; ghAk; kpd;Ndhl;lk; = 0.002A 
  1 A = 106 µA 
  0.002A = 0.002 × 106 µA 
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   = 2 × 10-3 × 106µA 
   = 2 × 103 µA 
  0.002A = 2000 µA 
 
kpd;dOj;j NtWghL (V) 
 
 Xu; kpd;Rw;wpy; kpd;Rw;wpd; topNa kpd;D}l;lq;fs; efu Mw;wy; Njitg;gLfpwJ. ePuhdJ 
vg;nghOJk; cau;kl;l epiyapy; ,Ue;J jho;kl;l epiyia Nehf;fp ghAk;> mNjNghy; 
kpd;D}l;lq;fs; vg;NghJk; cau; kpd;mOj;j Gs;spapy; ,Ue;J jho; kpd;dOj;jg; Gs;spia 
Nehf;fp ghAk;> 
 
 kpd;dOj;j NtWghL (V) ,Ue;jhy; kl;LNk flj;jpapd; topNa kpd;Ndhl;lkhdJ 
nry;Yk;. 
 
 ,U Gs;spfSf;fpilNaahd kpd;dOj;j NtWghL vd;gJ XuyF 
kpd;D}l;lj;ij xU Gs;spapy; ,Ue;J kw;nwhU Gs;spf;F efu;j;j Njitg;gLk; 
Mw;wypd; msthFk;. 
 
 kpd;Ndhl;lkhdJ ePNuhl;lk; Nghy; mjpf kpd;dOj;j kl;lj;jpy; ,Ue;J 
Fiwe;j kpd;dOj;j kl;lj;ij Nehf;fp ghAk;. 
 
 kpd;dOj;j NtWghl;bd; S,I myF Nthy;l; MFk;. ,U Gs;spfSf;F ,ilNaahd 
kpd;dOj;j NtWghl;il Nthy;l; kPl;lu; vd;w fUtpiaf; nfhz;L mstplyhk;. 
 
kpd; flj;Jj;jpwd; kw;Wk; kpd; vjpu;g;Gj;jpwd; 
 
kpd;jil (R) 
 
 Xu; kpd;Rw;wpy; ,izf;fg;gLk; kpd;jilahdJ me;ej kpd;Rw;wpy; ghaf;$ba 
kpd;D}l;lj;jpd; ,af;fj;ij vjpu;f;Fk; my;yJ jLf;Fk; Xu; kpd; cWg;G MFk;> ePNuhl;lk; 
ghAk; tPjj;ij Xu; FWfpa topahdJ vt;thW ghjpf;fpd;wNjh mt;thNw kpd; cWg;ghd 
kpd;jilahdJ kpd;D}l;lk; ghAk; tPjj;ij vjpu;f;Fk;. 
 
 xU kpd; cWg;gpd; kpd;jil kjpg;G mjpfk; vdpy; mk;kpd; cWg;gpd; topNa nry;Yk; 
kpd;D}l;lq;fis ,aq;fr; nra;a mjpf kpd;dOj;j NtWghL Njitg;gLfpwJ. 
 
 xU kpd; cWg;gpd; kpd;jil vd;gJ kpd; cWg;gpw;F ,ilNa nray;gLk; kpd;dOj;j 
NtWghl;bw;Fk;. kpd;cWg;gpd; topNa nry;Yk; kpd;Ndhl;lj;jpw;Fk; ,ilNa cs;s tpfpjk; 
MFk;. kpd;jilapd; S.I myF ‘Xk;’ MFk;. 
 
 kpd;dOj;jj;jpw;Fk; kpd;Ndhl;lj;jpw;Fk; ,ilNa cs;s tpfpj kjpg;G mjpfk; vdpy; 
kpd;jilapd; kjpg;G mjpfk; MFk;. 
 
kpd;flj;Jj;jpwd; ( ) 
 
 flj;jp xd;wpd; kpd;Ndhl;lj;ij flj;jk; jpwd; msT mf;flj;jpapd; kpd;flj;Jj;jpwd; 
my;yJ jd; kpd; flj;Jj;jpwd; vdg;gLk; ,J nghJthf  (rpf;kh) vd;w fpNuf;f vOj;jhy; 
Fwpg;gplg;gLfpwJ. kpd;flj;Jj;jpwdpd; myF rPnkd;]; / kPl;lu; (s/m)MFk;. 
 
kpd;jilvz; () 
 
 nghUs; xd;Wjd; topNa kpd;Ndhl;lk; gha;tij vt;tsT typikahf vjpu;f;Fk; vd 
mstpl;Lf; $Wk; nghUspd; mbg;gil gz;Ng mg;nghUspd; kpd;jil vz;  (Nuh) vdg;gLk;. 
kpd;jil vz;iz jd; kpd;jil vd;d vz; vdTk; Fwpg;gpLtu;> kpd;jil vz;zpd; SI myF. 
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 Xk; - kPl;lu (Ω.m) MFk;. 
 
nghUl;fspd; kpd;flj;Jj;jpwd; kw;Wk; kpd;jil vz;fspd; kjpg;G 
 

nghUs;fs; kpd;jil vz;  ( 
Ω.m) C ,y; 

kpd;flj;Jj;jpwd; 
(S/m)20C ,y; 

nts;sp 1.59  10-8 6.30   107 
jhkpuk; 1.68 х 10-8 5.98 х 107 

Jz;lhf;fg;gl;l jhkpuk; 1.72 х 10-8 5.80 х 107 
mYkpdpak; 2.82 х 10-8 3.5 х 107 

 
kpd;Ndhl;lj;jpw;Fk; ePNuhl;lj;jpw;Fkhd xg;Gik 
 
 jhkpuf; fk;gp Nghd;w Xu; flj;japd; topNa ghAk; vy;f;l;uhd;fspd; Xl;lNk kpd;Ndhl;lk; 
MFk;. ek;khy; vy;f;l;uhd;spd; Xl;lj;ij fz;Lzu KbahJ> Mdhy; xU fk;gpapd; topNa 
ghAk; kpd;Ndhl;lj;ij xU Fohapd; topNa ghAk; ePNuhl;lj;ijg;Nghy; ek;khy; fw;gid nra;J 
ghh;f;f ,aYk;.  
 
 kpd;Ndhl;lk; gha;tjw;Fk; ePNuhl;lj;jpw;Fkhd xg;Gikia ,g;NghJ ehk; ghu;g;Nghk;. 
 
 Foha; topNa ePu; ghAk; Xu; ,ae;jpu mikg;ghdJ kpdNdhl;lk; ghAk; tPjj;jpw;Fk; 
xg;ghFk;> ePu; gha;r;Rk; ,ae;jpu mikg;ghdJ Xu; %ba Fohapd; topNa ePiu ntspNaw;Wk; 
gk;g; xd;iw cs;slf;fp ,Uf;Fk;> Xu; Fohapd; topNa ghAk; ePNuhl;lj;jpid kpd;Ndhl;lj;jpw;F 
xg;ghf fw;gid nra;J nfhz;lhy;. ,e;j ,uz;L mikg;GfspYk; fPo;f;fz;l gFjpfs; 
xg;ghFk;. 
 

• FohahdJ kpd;Rw;wpy; cs;s fk;gp NghYk; gk;g; MdJ kpd;fyk; NghYk; 
nray;gLfpwJ> gk;gpdhy; cUthf;fg;gLk; mOj;jk; MdJ Foha; topNa ePiu ,aq;fr; 
nra;fpwJ> Fohapy; cUthFk; mOj;jkhdJ Rw;wpd; topNa vyf;l;uhd;fis ,aq;fr; 
nra;Ak; kpd; mOj;jj;jpw;F xg;ghFk;. 
 

• FohapDs; J}R kw;Wk; JUk;Gfs; gbe;jpUe;jhy;> mit ePNuhl;lj;ij jilnra;tNjhL 
kl;Lky;yhky; Fohapd; xU Kidf;Fk; kw;nwhU Kidf;Fk; ,ilNa mOj;j 
NtWghl;il Vw;gLj;Jk;> mNj Nghy; kpd;Rw;wpy; mikf;fg;gLk; kpd;jilahdJ> 
kpd;Ndhl;lk; gha;tij jLg;gNjhL my;yhky; xU Kidf;Fk; kw;nwhU Kidf;Fk; 
,ilNa kpd;dOj;j Fiwit Vw;gLj;Jk;> ,jdhy; kpd;jilapd; FWf;Nf Mw;wy; 
,og;G Vw;gl;L> mJ ntg;gkhf ntspg;gLk;. 

 
kpd;Ndhl;lq;fis cUthf;Fk; %yq;fs; - kpd; Ntjpf;fyd;fs; my;yJ kpd;fyd;fs; 
 
 kpd; Ntjpf;fyNdhL kl;Lky;yhky; mjpf msT kpd; gad;ghl;bw;F ntg;g 
kpd;fyd;fisAk; ehk; gad;gLj;JfpNwhk;> ,it ,U Kidfisg; ngw;wpUf;Fk;. kpd;fyd;fs; 
gad;gLj;jg;gLk; NghJ kpd;fyd;fs; gad;gLj;jg;gLk; NghJ kpd;fyd;fspDs; kpd;D}l;lj;ij 
cUthf;ff;$ba Ntjptpid eilngWfpwJ. 
 
 kpd;rhuj;ij NeubahfNth my;yJ vspjhfNth ngw Kbahj kpd; 
rhjdq;fSf;F> kpd;rhuj;ij mspf;fty;y rhjdNk kpd;fydhFk;. 
 
kpd;fyd;fspd; tiffs; - Kjd;ik kpd;fyd;fs; kw;Wk; Jiz kpd;fyd;fs; 
 
 ek; md;whl tho;tpy; njhiy,af;fp> NuhNgh nghk;ikfs;> nghk;ik fhu;fs;> fbfhuk;> 
kw;Wk; ifNgrp Mfpatw;wpd; nray;ghl;bw;fhf kpd;fyd;fs; kw;Wk; kpd;fymLf;if 
gad;gLj;JfpNwhk;. vy;yh rhjdq;fSk; kpd;dhw;wiy cUthf;fpdhYk;> rpy kpd;fyd;fs; 
kl;LNk kPz;Lk; gad;gLj;jf;$bait> mtw;wpy; rpy xw;iw gad;ghL cilait MFk;. 
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cdf;F mjw;fhd fhuzk; njupAkh? gad;ghl;bd; mbg;gilapy; kpd;fyq;fis> Kjd;ik 
kpd;fyd; kw;Wk; Jiz kpd;fyd; vd ,U tifg;gLj;jyhk; 
 
Kjd;ik kpd;fyd; 
 
 lhu;r; tpsf;fpy; gad;gLk; cyu; kpd;fyd; Kjd;ik kpd;fydpw;F Xu; rpwe;j 
vLj;Jf;fhl;L MFk;> ,tw;wpd; gad;ghl;bw;F gpwF ,tw;iw kPz;Lk; kpd;Ndw;wk; nra;a 
,ayhJ. 
 
Jizkpd;fyd;fs; 
 
 Jiz kpd;fyd;fs; Nkhl;lhu; thfdq;fs; kw;Wk; kpd;dpaw;wpfspy; 
gad;gLj;jg;gLfpd;wd. mtw;wpy; cUthFk; NtjptpidahdJ Xu; kPs;tpidahifahy; 
mitfis kPz;Lk; kpd;Ndw;wk; nra;a ,aYk;. ypj;jpak; cUis kpd;fyd;fs;> nghj;jhd;fs; 
kpd;fyd;fs; (button cells) fhu mkpykpd;fyd;fs; Mfpad gad;ghl;by; cs;s kw;w 
tifahd kpd;fyd;fs; MFk;. 
 
Kjd;ik kpd;fyd;fSf;Fk; Jiz kpd;fyd;fSf;Fkhd NtWghL 
 

Kjd;ik kpd;fyd; Jizkpd;fyd; 
1. Kjd;ik kpd;fydpw;Fs; eilngWk; 

NtjptpidahdJ Xu; kPshtpidahFk;. 
1. Jiz kpd;fydpw;Fs; eilngWk; 

Ntjptpid Xu; kPs;tpidahFk;. 
2. ,itfis kPz;Lk; kpd;Ndw;wk; nra;a 

,ayhJ. 
2. ,itfis kPz;Lk; kpd;Ndw;wk; nra;a 

,aYk;. 
3. rpwpa Nlg;upfhu;lu;fs; irf;fps;fs; 

nghk;ikfs; ifkpd;tpsf;Ffs; Nghd;w rpwpa 
rhjdq;fis ,af;fg;gad;gLfpd;wd. 

3. ,it nkhigy; njhiyNgrpfs;> 
Nfkuhf;fs;> fzdpfs; kw;Wk; mtru 
tpsf;Ffs; Nghd;w rhjdq;fis ,af;f 
gad;gLfpwJ. 

4. v.fh. vspa Nthy;lh kpd;fyd; Nldpay; 
kpd;fyd; kw;Wk; nyf;yhQ;rp kpd;fyd; 
kw;Wk; cyu; kpd;fyk;. 

4. v.fh. fhupa mkpy Nrkf;fyd;> vbrd; 
Nrkf;fyd; kw;Wk; epf;fy; - ,Uk;G 
Nrkf;fyd;fs;. 

   
Kjd;ik 
kpd;fyd; 

Jiz kpd;fyd; 

cyu; kpd;fyd; ypj;jpak; 
cUis 
kpd;fyd; 

nghj;jhd; 
kpd;fyd; 

fhu / mkpy 
kpd;fyd; 

Nkhl;lhu; thfd 
kpd;fymLf;F 

     
 
Kjd;ik kpd;fyd; - cyu; kpd;fyd; 
 
 cyu; kpd;fyd; MdJ ngUk;ghyhd kpd; rhjdq;fspy; nghJthfg; gad;gLk; Ntjp 
kpd;fyd;fspd; Xu; rhjhuz tifahFk;> ,J rpwpa tbtpyhd vspjpy; vLj;Jr; nry;yj;jf;f 
Xu; kpd;%ykhFk;. ,J 1887 Mk; Mz;by; [g;ghd; ehl;ilr; rhu;e;j Naa; RfpNahthy; 
cUthf;fg;gl;lJ. 
 
 cyu; kpd;fyd;fs; njhiyf;fhl;rpapd; njhiytpaf;fp> lhu;r;> Gifg;glf;fUtp kw;Wk; 
tpisahl;Lg; nghk;ikfspy; nghJthfg; gad;gLgitfs; MFk;. 
 
 cyu; kpd;fyd;fs; vLj;Jr; nry;yj;jf;f tbtpyhd nyf;yhQ;rp kpd;fyj;jpd; Xu; vspa 
tbtk; MFk;> ,J vjpu; kpd;tha; my;yJ MNdhlhfr; nray;gLk; Jj;jehf kpd;jfl;il 
cs;slf;fpaJ. 
 
 mk;Nkhdpak; FNshiuL kpd;gFspahfr; nray;gLfpwJ> 
 
 Jj;jehf FNshiulhdJ mjpf msT ePu; cwpQ;Rk; jd;ik nfhz;ljhy; girapd; 
<ug;gjj;ij guhkupf;f gad;gLj;jg;gLfpwJ. 
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 fydpd; eLtpy; xU ntz;fy %b nfhz;L %lg;gl;bUf;Fk; fhu;gd; jz;lhdJ 
itf;fg;gl;Ls;sJ> ,j;jz;L Neu; kpd;tha; my;yJ NfNjhlhf nray;gLfpwJ. 
 
 fiury;fspy; madpfshf khWk; jd;ik nfhz;l nghUl;fs; 
kpd;gFspfshFk;> ,it kpd;Ndhl;lj;ij flj;jf;$ba jpwidg;ngw;wpUf;Fk;. 
 
 ,J xU nky;ypa igapy; kpf neUf;fkhf kuf;fup kw;Wk; khq;fdPR il Mf;i]L 
(MnO2) epuk;gpa fyitahy; #og;gl;bUf;Fk;> ,q;Nf MnO2MdJ kpd;Kidthf;fpahfr; 
nray;gLfpwJ. Jj;jehfg; ghz;lkhdJ NkNy %lg;gl;l epiyapy; %lg;gl;bUf;Fk; 
Ntjptpidapd; tpisthf cUthFk; thAf;fis ntspNaw;w VJthf mjpy; Xu; rpwpaj; 
JisahdJ ,lg;gl;L ,Uf;Fk;. ,urhad eltbf;iffshy; ntspNaw ,ayhj thAf;fis 
mDkjpf;f xU rpwpaj; Jis cs;sJ. fyj;jpw;Fs;shd NtjptpidahdJ nyf;yhQ;rp 
kpd;fyk; Nghd;Nw eilngWk;. 
 
 cyu; kpd;fykhdJ ,aw;ifapy; cyu;e;j epiyapy; fhzg;glhJ> Mdhy; 
mtw;wpy; cs;s kpd;gF jputj;jpd; jd;ikahdJ girNghy; cs;sjhy; ePu;kj;jpd; 
msT kpf Fiwe;j fhzg;gLk;. kw;w kpd;fyd;fspy; kpd;gF jputq;fshdJ 
nghJthf fiury;fshff; fhzg;gLk;. 
 
kpd;fy mLf;F 
 
 Rw;wpy; vyf;l;uhd;fspd; xl;lj;ij cUthf;fty;y> Ntjptpidfis cUthf;Fk; xd;W 
my;yJ mjw;F Nkw;gl;l kpd;fyd;fspd; njhFg;Ng kpd;fy mLf;fhFk;. 
 
 midj;J kpd;fy mLf;FfSk; %d;W mbg;gilg; ghfq;fisf; nfhz;lJ> MNdhL (+) 
NfNjhL (-) kw;Wk; xU tifahd kpd; gF jputk;. 
 
 kpd;gF jputk; vd;gJ MNdhL kw;Wk; NfNjhLld; Ntjptpid GupAk; Xu; jputkhFk;. 
 
kpd;fymLf;fpd; fz;Lgpbg;G 
 
 1780 Mk; Mz;L> ,j;jhypa ehl;L ,aw;gpayhsu;> capupayhsu; kw;Wk; jj;Jt 
Nkijahd Y}ap fhy;thdp gpj;jisf; fk;gpiag; gad;gLj;jp jtisia clw;$W nra;jhu;> 
jtisapd; fhiy ,Uk;gp ntl;b nfhz;L njhl;l NghJ mjd; fhy;fshdJ Jbf;f 
Muk;gpj;jd> 
 
 xU ehs;> Nthy;lh jputj;jpy; fiue;Js;s NtWgl;l cNyhfq;fNs jtisapd; fhypd; 
Jyq;fYf;F fhuzk; vd vLNfhshff; nfhz;lhu;> 
 
 mtu; xU jtis rlyj;jpw;Fg; gjpyhf ctu;ePuhy; Jilj;j Jzpahy; gupNrhjidia 
kPz;Lk; kPz;Lk; nra;j NghJ> mNj Nghd;w kpd;dOj;jj;ij tpistpj;jJ. Nthy;lh 1791 ,y; 
jdJ fz;Lgpbg;ig ntspapl;lhu;> gpd;du; 1800 Mk; Mz;by; Kjy; kpd;fydhd> thy;bf; 
Ftpaiy cUthf;fpdhu;. 
 
 me;j Jbg;gpw;fhd Mw;wyhdJ jtisapd; fhypy; ,Ue;J cUthdJ vd fUjpdhu;> 
Mdhy; mjw;F gpd; te;j mtuJ mwptpayhsu;fshd mnyf;rhz;lbNuh Nthy;lh khWgl;L 
ek;gpdhu;. 
 
 Nthy;lh jputj;jpy; fiue;Js;s NtWgl;l cNyhfq;fNs jtisapd; fhypd; 
Jyq;fYf;F fhuzk; vd vLNfhshff; nfhz;lhu;. 
 
 etPd kpd;fyd; fz;Lgpbg;gpw;F mny]hz;l;Nuh Nthy;lh mtu;fNs ngupJk; 
fhuzkhdtu;. cz;ikapy; ,J jtisapd; cliy clw;$W nra;j Muk;gpj;j NghJ Vw;gl;l 
Xu; mjpra epfo;thFk;. 
 
kpd;rhtp 
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 ek;ehL kpd; jl;Lg;ghl;il vjpu;Nehf;fp ,Uf;fpwJ. vdNt kpd;rhu ,og;gPL vd;gJ 
kw;wtu;fspd; kpd;rhuj;ij gad;gLj;JtJ Nghd;wJ MFk;> ,jdhy; ekJ kpd;fl;lzk; cau 
Muk;gpf;Fk;. 
 
 vdNt> ehk; kpd;rhuj;ij kpfTk; vr;rupf;ifahfg; gad;gLj;j Ntz;Lk> NkYk; 
Njitapd; NghJ kl;Lk; kpd;rhuj;ijg; gad;gLj;j Ntz;Lk;. 
 
 fle;j tFg;gpy; xU Nrhjid %yk; Xu; kpd;Rw;wpy; kpd;Ndhl;lk; nrYj;jTk; 
kpd;Ndhl;lk; gha;tij epWj;jTk; vd;d nra;jha; vd;gij cd;dhy; kPs;fhz Kbfpwjh? 
,t;tFg;gpy; ehk; Xu; kpd;Rw;wpy; kpd;Ndhl;lj;ij ghar; nra;aTk; epWj;jTk; kpd;rhtpiag; 
gad;gLj;jyhk;> tPl;L kpd;rhjdq;fis ,aq;fr; nra;aTk;> epWj;jTk; gy;NtW tifahd 
kpd;rhtpfisg; gad;gLj;jp ,Ug;gPu;fs;> kpd;rhjdq;fis vspjhfTk; ghJfhg;ghfTk; ,aq;fr; 
nra;aTk; epWj;jTk; kpd;rhtpfshdJ cjTfpwJ. 
 
kpd;Rw;W 
 
 rhtpiag; gad;gLj;jp eP cUthf;fpa Rw;W Xu; vspa Rw;whFk;> mr;Rw;wpd; cz;ikahd 
glk; tiutJ kpfTk; fbdkhFk;> ehk; tPLfspy; gad;gLj;Jk; kpd;rhjdq;fspy; ,ijtpl 
kpff; fbdkhd kpd;Rw;Wfs; mikag; ngw;wpUf;Fk; mjpf kpd;tpsf;Ffs; rhtp kw;Wk; NtW 
kpd; cWg;Gfisf; nfhz;l kpd;Rw;wpd; cz;ikahd tbtj;jpid tpsf;Fk; Rw;Wg;glk; 
cd;dhy; tiua ,aYkh? mJ kpf vspikahdjh vd Nahrpj;jg; ghu;> mJ kpf 
vspikahdjh vd Nahrpj;Jg; ghu;> mJ vspikay;y. 
 
jl;Lr; 
rhtp 

 khw;Wr; 
rhtp 

 xspUk; 
rhtp 

 

g;sf; 
rhtp 

 uhf;fu; 
rhtp 

 js;Srhtp  

 
 mwptpayhsu;fs; mr;nraiy kpfTk; vspikahf;Ftjw;F Kide;jdu;> Rw;wpd; gy;NtW 
kpd; cWg;Gfisf; Fwpg;gpl vspa FwpaPLfis ifahz;ldu;> mf;FwpaPLfisg; gad;gLj;jp 
ehk; Rw;Wg;glk; tiua KbAk;. glj;jpy; fhl;lg;gl;Ls;sthW kpd;tpsf;F> kpd;fyd; kw;Wk; 
kpd;rhtp Nghd;wit FwpaPLfs; %yk; Fwpf;fg;gLk;. 
 
 kpd;fydpd; FwpaPl;by; ePskhd NfhlhdJ Neu;kpd;KidiaAk; FWfpa NfhlhdJ vjpu; 
kpd;KidiaAk; Fwpf;Fk;. ehk; tiuAk; Rw;Wg;glq;fspy; kpd; cWg;Gfisf; Fwpg;gpl 
,t;tifahd FwpaPLfisg; gad;gLj;jyhk;> mt;thwhd glk; Rw;Wg; glk; vdg;gLk;. 
 
kpd;Rw;wpd; tiffs; 
 
 Nkw;fhz; Nrhjidapy;> ehk; kpd;tpsf;ifAk; kpd;fyidAk; gad;gLj;jp Xu; Rw;iw 
cUthf;fpNdhk;. kpd;tpsf;F kw;Wk; kpd;fyidg; gad;gLj;jp ehk; xNu xU kpd;Rw;iw kl;Lk; 
jhd; mikf;f KbAk;. xd;Wf;F Nkw;gl;l kpd;tpsf;Ffs; kw;Wk; kpd;fyd;fisg; gad;gLj;jp 
gy tpjq;fspy; ehk; vz;zw;w tifahd Rw;Wf;fis cUthf;f ,aYk;. 
 
njhlu; ,izg;G Rw;W 
 
 Xu; kpd;tpsf;ifAk; kpd;fyidiaAk; gad;gLj;jp ,U tifahd Rw;Wf;fis 
cUthf;f KbAk;> ,r; Nrhjidapy; ehk; xUtifahd Rw;wpid cUthf;fp mjidg; gw;wpj; 
njupe;J nfhs;Nthk;. 
 
 glj;jpy; fhl;bAs;sgb ,U kpd;tpsf;Ffs;> kpd;fyd; kw;Wk; rhtp Mfpatw;iw 
cs;slf;fpar; Rw;iw ftdp. Rw;Wg; glj;jpy; ,Ue;J> ,U kpd;tpsf;Ffs; mLj;jLj;J 
,izf;fg;gl;Ls;sJ njspthfpwJ. Rw;Wg;glkhdJ kpd;tpsf;F kw;Wk; kpd;fyd; 
mike;jpUf;Fk; epiyapid Fwpf;fpd;wJ. ,t;thwhf kpd;tpsf;Ffs; ,izf;fg;gl;bUf;Fk; 
tpjj;jpw;F njhlu; ,izg;G vd;W ngau;. 
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 jw;NghJ ,U kpd;tpsf;Ffs; kw;Wk; kpd;fyd; Mfpatw;iw ,izj;J Xu; Rw;iw 
cUthf;FNthk;. ,U kpd;tpsf;FfSk; xspu;fpd;wdth? ,U kpd;tpsf;FfSk; xNu 
gpufhrj;Jld; xspu;fpd;wdth? Xu; kpd;tpsf;F xspu;e;jhy; mk;kpd;tpsf;fpd; ,lj;ij khw;wp 
mikj;jhy; mt;tpsf;F kpfg;gpufhrkhf vupAkh? kpd;tpsf;fpd; tupiria khw;wp mikj;J> 
cw;WNehf;F. 
 
 rpy Ntisfspy; xNu mstpy; Njhd;Wk; kpd;tpsf;Ffs; $l xspu;tjpy; khWgLk;. 
 
 vdNt> njhlu; ,izg;gpy; ,izf;fg;gLk; xNu mstpy; Njhd;Wk; kpd;tpsf;Ffs; 
vg;NghJk; xNu mstpy; xspu;tjpy;iy. 
 
gf;f ,izg;Gr; Rw;W 
 
 ,U kpd;tpsf;Ffs; ntt;Ntwhd ghijfspy; ,izf;fg;gl;Ls;sijg; glk;fhl;LfpwJ. 
,J ,uz;lhk; tifr; Rw;whFk;. ,U kpd;tpsf;FfSk; Rw;wpy; ,izahf 
,izf;fg;gl;Ls;sjhy; ,j;jifa Rw;W gf;f ,izg;Gr; Rw;W vdg;gLk;. 
 
gf;f kw;Wk; njhlu; ,izg;Gr;Rw;WfSf;F ,ilNa cs;s xw;Wik kw;Wk; NtWghLfs; 
 
 
 
%isia fpsu;r;rpA+l;Lk; mwptpay; 
 
 cdJ tPl;by; kpd; gOijr; rup nra;Ak; kpd;gzpahsUf;F jpBnud kpd; mjpu;r;rp 
Vw;gl;lhy; mtiu mt;tjpu;r;rpapy; ,Ue;J kPl;f mtiu eP njhLthah? 
 
 kpd;mjpu;r;rpapy; ,Ue;J mtiu kPl;f <uf;fl;ilahy; mbg;ghah? kpd; fk;gq;fspy; 
kpd;Ntiyfs; nra;Ak; NghJ kpd; gzpGupNthu; Vd; ,ug;gu; ifAiwfis mzpe;jpUf;fpd;wdu;? 
 
 midj;J gUg;nghUs;fSk; mZ vd;w mbg;gilj; Jfshy; Mf;fg;gl;Ls;sJ vd ehk; 
mwpNthk;. mZthdJ kpd;D}l;lk; ngw;w Jfs; fis cs;slf;fpAs;sJ> ,j;Jfs;fspy; 
ngUk;ghyhdit mZf;fspy; epiyahf mike;jpUf;Fk;> Mdhy; flj;jpfspy; (vy;yh 
cNyhfq;fspYk;) xU Fwpg;gpl;l mZf;fNshL xd;wikahj gy Jfs;fs; mq;Fk; ,q;Fkhf 
cNyhfq;fspy; Rw;wpf; nfhz;bUf;Fk;> ,it fl;Lwh kpd;D}l;lq;fs; vd miof;fg;gLfpd;wd. 
mjhtJ mZf;fspd; rpy vyf;l;uhd;fs; ,t;thW mikag;ngw;wpUf;Fk;. 
 
FWf;F kpd;Rw;W 
 
 cd; tPl;lUfpy; mike;jpUf;Fk; kpd;fk;gq;fspy; rpy Neuq;fspy; cUthFk; 
jPg;nghwpia eP fz;L ,Uf;fpwhah? me;j kpd;rhu jPg;nghwp cUthf fhuzk; 
cdf;F njupAkh? kpd;Rw;wpdhy; cUthfpwJ> FWf;Fr; Rw;W vd;gJ ,U 
kpd;Ndhl;lk; nry;Yk; flj;jpfSf;F ,ilNa Vw;gLk; kpff; Fiwe;j 
kpd;jilapdhy; Vw;gLk; kpd;Rw;W> FWf;F kpd;Rw;W MFk;. 
 
 nty;bq; nra;jy;> FWf;F kpd; Rw;wpd; tpisthf cUthFk; ntg;gj;jpd; 
eilKiwg; gad;ghNl MFk;. 
 
kpd; flj;Jg; nghUs;fs; (ew;flj;jpfs;) kw;Wk; fhg;ghd;fs; 
 
 kpd;Ndhl;lk; flj;Jk; gz;gpd; mbg;gilapy; nghUl;fis> kpd;flj;Jg; nghUs;fs; 
kw;Wk; fhg;ghd;fs; my;yJ kpd;lj;jhg; nghUs;fs; my;yJ mupjpw; flj;jpfs; vd ,U 
tifg;gLj;jyhk;. 
 
 ntt;NtW mZf;fspd; vyf;l;uhd;fs; mZf;fis Rw;wp ,aq;f ntt;Ntwhd fl;bd;ik 
vz; tPjj;ijg; ngw;wpUf;Fk;. 
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 cNyhfq;fisg; Nghd;w rpy nghUs;fspy; mZf;fspd; ntspf;$l;L vyf;l;uhd;fs; 
jsu;thf gpizf;fg;gl;Ls;sd> NkYk; vyf;l;uhd;fs;> mg;nghUl;fspd; mZf;fSf;fpilapy; 
xOq;fw;w Kiwapy; Rw;wp tUk; Vnddpy;> ,e;j mrhjhuz fl;Lwh vyf;l;uhd;fs; mjDldhd 
mZf;fis tpl;L ntspNawp mUfpy; ,Uf;Fk; mZf;fSf;F ,ilNa cs;s ,ilntspapy; 
Rw;wptUfpd;wd> mit ngUk;ghYk; fl;Lwh vyf;l;uhd;fs; vd miof;fg;gLfpd;wd. 
 
 fk;gp tbtpyhd cNyhfj;ij ehk; fw;gid nra;J nfhs;Nthk;> cNyhfj;jpd; ,U 
KidfSf;F ,ilNa kpd;dOj;jk; mspf;fg;gLk; NghJ fl;Lwh vyf;l;uhd;fs; xNu jpirapy; 
,af;fg;gLfpd;wd. 
 
 vdNt> Xu; ew;flj;jpahdJ mjpf vz;zpf;ifapyhd fl;Lwh vyf;l;uhd;fisf; 
nfhz;bUf;Fk;> khwhf ,aq;Fk; fl;Lwh vyf;l;uhd;fis nfhz;buhj nghUs;fs; 
kpd;Ndhl;lj;ijf; ed;F flj;Jk; ew;flj;jpfs; my;y> mitfs; kpd;Ndhl;lj;ij flj;jh 
mupjpw; flj;jpfs; MFk;. 
 
 jsu;thf gpizf;fg;gl;l vyf;l;uhd;fisf; nfhz;l mZf;fshy; Md nghUs;fs; 
flj;jpfs; vdg;gLk;. flj;jpfspy; ntspkpd;dOj;jk; mspf;Fg;gLk;NghJ kpd;D}l;lj;jpd; 
,af;fj;jpw;F kpff; Fiwe;j kpd;jilia flj;jpfs; mspf;fpd;wd. 
 
 kpd;D}l;lq;fspd; Xl;lNk kpd;Ndhl;lk; MFk;. Xu; ew;flj;jpahdJ kpf mjpf kpd; 
flj;Jj;jpwd; nfhz;ljhf ,Uf;Fk;. 
 
fhg;ghd;fs; 
 
 NghJkhd fl;Lwh vyf;l;uhd;fis ngwhj nghUs;fs; ew;flj;jpfs; my;y> mit 
fhg;ghd;fs; my;yJ mupjpw; flj;jpfshFk;> kpd;flj;jhg; nghUs;fs; my;yJ mupjpw; flj;jpfs; 
kpd;D}l;lk; (vyf;l;uhd;fs;) gha;tjw;F mjpf kpd;jiliaf; nfhLf;fpd;wd. 
  
 flj;jpf;F> kpd;dOj;jk; mspf;fg;gl;lTld; mJ> vyf;l;uhd;fis KLf;fp tpLfpwJ. 
,jdhy; fl;Lwh vyf;l;uhd;fSf;F ,ilNa Nkhjy; Vw;gl;L vyf;l;uhd; kw;Wk; nghUl;fspd; 
mZf;fspd; ,af;fk; ghjpg;gilfpwJ. 
 
 nghUs;fspd; kpd;flj;jpj; jpwdhdJ fl;Lwh vyf;l;uhd;fspd; vz;zpf;ifiaAk;> mit 
vt;thW rpjwybf;fg;gLfpd;wd vd;gijAk; rhu;e;jpUf;Fk;. ,ug;gu; mopg;ghd; kpd;Ndhl;lj;ij 
jd; topNa nry;y mDkjpg;gjpy;iy. vdNt> ,ug;gu; xU mupjpw; flj;jp MFk;. ngUk;ghyhd 
cNyhfq;fs; kpd;Ndhl;lj;ij jd; topNa nry;y mDkjpf;fpd;wd. mNjrkak;> ngUk;ghyhd 
mNyhfq;fs; kpd;Ndhl;lk; jd; topNa nry;y mDkjpg;gjpy;iy. 
 jhkpuj;jhyhd kpd; flj;jpfs;> kpf Fiwe;j kpd; jiliaf; nfhz;Ls;sJ. 
,jd; fhuzkhf> jhkpuf; fk;gpfs; tPl;L kpd;Rw;Wfspy; gad;gLj;Jfpd;wd. ,t;tif 
fk;gpfs; mjpf kpd;jiliaf; nfhz;Ls;s nghUl;fshy; #og;gl;L ,Uf;Fk;. ,e;j 
nghUl;fs; nghJthf nefpo;thd gpsh];bf;fhy; nra;ag;gLfpd;wd. 
 
 rpk; fhu;Lfs;> fzpdpfs;> kw;Wk; ATM fhu;Lfs; vjdhy; 
cUthf;fg;gl;Ls;sd vd;W cdf;Fj; njupAkh? 
 
 rpk; fhu;Lfs;> fzpdpfs;> kw;Wk; ATM fhu;Lfis gad;gLj;jg;gLk; 
rpg;GfshdJ rpypfhd; kw;Wk; n[u;Nkdpak; Nghd;w Fiwf;flj;jpfshy; 
Mf;fg;gl;bUf;Fk;. Vnddpy;> mtw;wpd; kpd; flj;Jj;jpwd; kjpg;ghdJ> ew;flj;jpfs; 
kw;Wk; fhg;ghd;fSf;Fk; ,ilapy; mikag;ngw;wpUf;Fk;. 
 
kpd;Ndhl;lj;jpd; tpisTfs; 
 
 ePq;fs; Mwhk; tFg;gpy; kpd;rhuj;ijg; gad;gLj;jp gy;NtW Nrhjidfs; nra;jpUg;gPu;fs;. 
NkYk; rpy Mu;t%l;Lk; cz;ikfis fw;wpUg;gPu;fs;. Ke;ija tFg;gpy; kpd; tpsf;fpd; topNa 
kpd;Ndhl;lk; ghar; nra;tjhy; kpd;tpsf;F xspu;tij fz;bUg;gPu;fs;> kpd;tpsf;F xspu;tJ 
kpd;Ndhl;lj;jpd; Xu; tpisthFk;. 
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 NkYk;> kpd;Ndhl;lj;jpdhy; gy;NtW tpisTfs; Vw;gLfpd;wd. ,g;ghlg;gFjpapy; 
mtw;wpd; rpy tpisTfisf; fhz;Nghk;. 
 
 kpd;Ndhl;lj;jpd; %d;W kpf Kf;fpa tpisTfshtd: 
 

• ntg;g tpisT 
• fhe;j tpisT 
• Ntjp tpisT 

 
ntg;g tpisT 
 
 Xu; fk;gpapd; topNa kpd;Ndhl;lk; ghAk; NghJ kpd;dhw;wyhdJ ntg;g Mw;wyhf 
khw;wg;gLfpwJ> ntg;g%l;Lk; rhjdq;fspy; gad;gLj;jg;gLk; nghUshdJ mjpf cUFepiy 
nfhz;lJ MFk;. epf;Nuhk; mt;tifahdg; nghUSf;F vLj;Jf;fhl;lhFk;. (epf;fy;> ,Uk;G 
kw;Wk; FNuhkpak; Nru;e;j fyit) 
 
 kpd;Ndhl;lj;jpd; ntg;g tpisthdJ gy;NtW nra;Kiwg; gad;ghLfis nfhz;ljhFk;. 
 
 kpd;tpsf;F> nte;ePu; nfhjpfyd;> %o;Fk; ePu;nfhjpfyd; Mfpait ,t;tifahd 
tpistpid mbg;gilahff; nfhz;it. ,r;rhjdq;fspy; mjpf kpd;jil nfhz;l ntg;g%l;Lk; 
fk;gpr; RUs; ,izf;fg;gl;bUf;Fk;. 
 
 kpd;Ndhl;lj;jpd; tpidtpdhy; ntg;gk; cUthf;fg;gLk; epfo;Nt 
kpd;Ndhl;lj;jpd; ntg;g tpisT vdg;gLk;. 
 
kpd;Ndhl;lj;jpd; ntg;g tpisit ghjpf;Fk; fhuzpfs; 
 

1. ghAk; kpd;Ndhl;lj;jpd; msT 
2. kpd;jil 
3. kpd;Ndhl;lk; nrYj;jg;gLk; Neuk; 

 
kpd; cUfp 
 
 kpd; cUfpahdJ ngUk;ghyhd kpd;rhjdq;fspYk; tPl;by; gad;gLj;jg;gLk; 
kpd;Rw;WfspYk; gad;gLj;jg;gLk; Xu; ghJfhg;G rhjdk; MFk;. kpd;cUfpahdJ gPq;fhdhy; 
cUthf;fg;gLfpwJ. kpd; cUfpapy; kpd; cUF ,ioia ,izg;gjw;fhf ,U 
kpd;Gs;spfisf; nfhz;bUf;Fk;. cUfp ,ioahdJ kpd; Rw;wpy; mjpf gS Vw;gLk;NghJ 
cUfptpLk;. 
 
 ,jd; tpisthf kpd;Rw;W Jz;bf;fg;gl;L tpiykjpg;G kpf;f kpd;rhjdq;fs; kw;Wk; 
kpd;fk;gpfs; gOjilahky; ghJfhg;ghf ,Uf;f cjTfpwJ. kpd; rhjdq;fspy;> fz;zhbahy; 
Md kpd; cUfp ngupJk; gad;gLj;jg;gLfpwJ Xu; rpwpa fz;zhbf; Foha; xd;wpDs; kpd; 
cUF ,ioahdJ ,izf;fg;gl;bUf;Fk;. 
 
FW Rw;W Jz;bg;ghd; - MCBs (Miniature Circuit Breaker) 
 
 mjpf ,lq;fspy; FWRw;W Jz;bg;ghdhdJ kpd;cUfpfspd; khw;whfg; 
gad;gLj;jg;gLfpwJ. kpd; cUfpfisf; ifahStjpy; mjpf nray;Kiw rpf;fy;fs; cs;sd. 
kpd; cUF fk;gpahdJ cUFk; jUzk; kpd;rhuj;ij kPl;gjw;F NtW Xu; fk;gpia khw;wp 
mikf;f Ntz;Lk;> nghJthf ,r; nrayhdJ kpfTk; rpf;fyhd xd;whFk;. 
 
 FW Rw;W Jz;bg;ghdhdJ jhdhfNth kpd;Rw;iw Jz;bf;Fk; gz;G nfhz;lJ> 
kpd;rhuj;ij jhdhf kPl;nlLf;Fk; tz;zk; mjd; ,aq;Fk; tPjk; ,Uf;Fk;. 
 
kpd;Ndhl;lj;jpd; fhe;j tpisT 
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 fhe;j tpisT kpd;Ndhl;lj;jpd; kw;nwhU tpisT MFk; 1819 -Mk; Mz;L `hd;]; 
fpwp];bad; vd;gtu; kpd;Ndhl;lj;jpd; fhe;j tpisit tpsf;fpdhu;. fPo;f;fhZk; nray;ghL – 
5d; %yk;> kpd;Ndhl;lj;jpd; fhe;j tpisit ed;F Gupe;J nfhs;s KbAk;.  
 
kpd;fhe;jq;fs; - kpd;Ndhl;lj;jpd; fhe;jtpistpd; gad;fs; 
 
 kpd;Ndhl;lq;fspd; fhe;jg; gz;G typikahd kpd;fhe;jq;fs; cUthf;fg; gad;gLfpd;wd> 
kpd;fhe;jq;fshdJ kUj;Jtkidfspy; fz; fhaq;fspy; nghjpe;Js;s v/F my;yJ ,Uk;Gj; 
Jfs;fis ePf;fg; gad;gLfpwJ. 
 
 ek; md;whl tho;tpy; gad;gLj;Jk; kpd;rhu kzp> gS J}f;fp kw;Wk; njhiyNgrp 
Nghd;w gy;NtW rhjdq;fspy; kpd;fhe;jq;fs; gad;gLfpd;wd> ehk; jw;NghJ kpd;Ndhl;lj;jpd; 
fhe;jtpay; tpisT vt;thW njhiyNgrpapy; gad;gLj;jg;gLfpwJ vd;gJ gw;wpj; njupe;Jf; 
nfhs;Nthk;. 
 
njhiyNgrp 
 
 njhiyNgrpfspy;> khWk; fhe;j tpisthdJ xU nky;ypa cNyhfj; jhis 
(ilaghu;k;) mjpu;Tf;F cl;gLj;JfpwJ. ilaghu;k;fshsJ fhe;jq;fshy; <u;f;ff;$ba xU 
cNyhfj;jhy; nra;ag;gLfpd;wd. 
 

1. njhiyNgrpapd; Nfl;ghdpy; nghUj;jg;gl;Ls;s fk;gpr;RUSld; ilaghu;k; 
,izf;fg;gl;bUf;Fk;. 

2. fk;gpfs; topNa kpd;Ndhl;lk; ghAk; NghJ nkd;ikahd ,Uk;Gg; gl;ilahdJ Xu; 
kpd;fhe;jkhf khw;wk; milfpwJ. 

3. ilaghu;khdJ kpd;fhe;jj;jhy; <u;f;fg;gLfpwJ. 
4. kWKidapy; cs;s egu; NgRk; NghJ NgRgtupd; FuyhdJ kpd;Rw;wpy; ghAk; 

kpd;Ndhl;lj;ij khw;wKwr; nra;fpd;wJ> ,e;j khw;wk; Nfl;ghdpy; cs;s ilaghu;ik 
mjpu;Twr; nra;J xypia cz;lhf;FfpwJ. 

 
kpd;Ndhl;lj;jpd; NtjptpisT 
 
 NtWgl;l flj;Jj; jpwd; nfhz;l jputq;fs; topNa kpd;Ndhl;lk; ghAk; NghJ mit 
Ntjptpidfis Vw;gLj;Jfpd;wd. ,e;j epfo;tpw;F kpd;Ndhl;lj;jpd; Ntjp tpisT vd;W ngau;. 
cdJ Nky; tFg;gpy; kpd;Ndhl;lj;jpd; NtjptpisTfs; gw;wp ed;F mwpe;J nfhs;tPu;fs;. 
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7th Science 
myF 3 ek;ik Rw;wp epfOk; khw;wq;fs; 

  
mwpKfk; 
 
 ek;ikr; Rw;wp vy;yh Neuq;fspYk; khw;wq;fs; njhlu;e;J epfo;e;J tUfpswJ. khw;wk; 
vd;gJ xU nghUspd; ,aw;gpay; gz;Gfspy; Vw;gLk; kwhw;wkhfNth my;yJ mg;nghUspd; 
Ntjpg;gz;Gfspy; ,iagpyy; vw;gLk; khw;wkhfNth ,Uf;Fk;. vLj;Jf;fhl;lhf> ntg;gg;gLj;Jk; 
nghOJ gdpf;fl;b cUFfpwJ; ,jpy; jpz;k epiy gdpf;fl;b jput epiyf;F khWfpwJ. 
,k;khw;wk; nghUspd; ,aw;gapy; epiyapy; Vw;gLk; khw;wkhFk;. kw;nwhU vLj;Jf;fhl;bidf; 
fhz;Nghk;. mjhtJ> ,Uk;ghyhd nghUs;fis <ug;gjkhd ,lq;fspy; itf;Fk;nghOJ> 
mg;nghUs;fspd; Nky; Gjpa nrk;gOg;G epw nghUs;fs; cUthfpapUg;gijf; fhz;Nghk;. 
,k;khw;wj;jpy; JU vd;w Gjpa nghUs; cUthdjhy;> ,Uk;G nghUs;fs; epwk;> mikg;G 
kw;Wk; epiy Mfpatw;wpy; khw;wk; mile;Js;sJ my;yth? 
 
 NtW rpy vLj;Jf;fhl;Lfisf; fhz;Nghk;. xU Ftis ePupidAk;> xU jhspidAk; 
ntg;gg;gLj;jTk;. ePupid ntg;gg;gLj;Jk; nghOJ mJ NkYk; NkYk; #lhfp> xU Fwpg;gpl;l 
Neuj;jpy; ePUhtpahf khWfpwJ. vdpDk;> mJ ePu; vd;w nghUshfNt jpur epiyapYk;> thA 
epiyapYk; ,Uf;fpd;wJ. ,t;thwhf Gjpa nghUs; vjidAk; cUthf;fkhy;> ePupd; gUkdpd; 
kl;Lk; khw;wk; Vw;gLtJ ,aw;gpay; khw;wkhFk;. Mdhy; vupf;Fk;nghOJ> fhfpjk; fhu;gd; 
ilMf;i]lhfTk; NtW rpy nghUs;fshfTk; kwhfpwJ. ,dp me;j fhfpjj;ij kPz;Lk; ngw 
,ayhJ ,t;thwhf> nghUspd; Ntjpapay; ,iagpy; Vw;gLk; khw;wk; Ntjpapay; khw;wkhFk;. 
 
 ePq;fs; ePupy; rpwjsT ru;f;fiuiaf; fiuj;jPu;fs; vdpy;> mJ ,aw;gpay; khw;wkh? 
my;yJ Ntjpapay; khw;wkh?  
 
 gpd;tUk; gl;baiyf; fhz;f. mjpy; Fwpg;gpl;Ls;sit ,aw;gpay; khw;wkh my;yJ 
Ntjpapay; khw;wkh vd ,dq;fz;L mtw;iw nfhLf;fg;gl;Ls;s ml;ltizapy; epug;Gf. 
 

(,Uk;G JUg;gpbj;jy;> czT nrupj;jy;> Kl;il Ntfitj;jy;> thiog;gok; mOFjy;> 
kzypidAk; ePupidAk; fyj;jy;> kuf;fl;ilapid ntl;Ljy;> jfuk; eRq;Fjy;> tz;z 
gl;ld;fs;> fl;il vupjy;). 

 
,aw;gpay; epiyapd; mbg;gilapy; gUg;nghUs;fs; jpz;kk;> jputk; kw;Wk; thA vd 

%d;W tifahf tifg;gLj;jg;gl;Ls;sij ehk; Mwhk; tFg;gpy; gbj;jJ epidtpypUf;fyhk;. 
gUg;nghUs;fs; rpW Jfs;fshy; MdJ vd;Wk;> Jfs;fs; njhlu;r;rpahf xOq;fw;w ,af;fj;jpy; 
<Lgl;L tUk; vd;gijAk; ehk; mwpNthk;. jpz;kk;> jputk; kw;Wk; thAf;fspd; gz;Gfis 
jw;NghJ RUf;fkhfg; ghu;g;Nghkh? 

 
mOj;jk; nfhLj;jy;> ntg;gg;gLj;Jjy; Nghd;w fhuzq;fspdhNyh my;yJ NtW 

fhuzq;fspdhNyh xU nghUspy; mike;Js;s Jfs;fspd; mikg;G khWgLtJ vd;gJ me;jg; 
nghUs; ,aw;gpay; khw;wk; miltjhFk;. nghUs;fis ntg;gg;gLj;Jtjhy; Vw;gLk; 
tpisTfis jw;NghJ ghu;g;Nghk;. 
 
jpz;kk;> jputk;> thAf;fspd; kPJ ntg;gj;jpd; tpisT 
 
nghUs;fis ntg;gg;gLj;Jk;nghOJ mjpy;  cs;s Jfs;fspd; mikg;G ghjpg;gilAk;. me;j 
ghjpg;ghdJ tpuptiltjhfNth RUq;FjyhfNth ek; ghu;itf;Fj; njupAk;. xU nghUis 
ntg;g;ggLj;JtjhNyh my;yJ mg;nghUs; Fspu;tpg;gjhNyh> mg;nghUshdJ tpupAk; my;yJ 
RUq;FNkad;wp> me;jg; nghUspd; epiwapy; ve;j khw;wKk; miltjpy;iy. mjhtJ> 
mg;nghUspy; mlq;fpAs;s Jfs;fspd; vz;zpf;ifapy; ve;j khw;wKk; Vw;gLtjpy;iy. Mdhy; 
mj;Jfs;fspd; mikg;gpy;  khw;wk; Vw;gLfpwJ. xU Ftis ePupid ntg;gg;gLj;Jk;nghOJ 
mjd; gUkd; mjpfupf;fpwJ> khwhf mNj Ftis ePupid Fspu;tpf;Fk;nghOJ mjd; gUkd; 
FiwfpwJ. 
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 ,t;thwhf gUkd; khWghL mile;Jk;> epiw khwhkYk; nghUs;fspy; Vw;gLk; 
khw;wq;fSf;F ,aw;gpay; khw;wq;fs; vd;W ngau;. ,aw;gpay; khw;wq;fis gpd;tUk; glj;jpy; 
mwpayhk;. 
 
 jpz;kk;> jputk; kw;Wk; thAf;fis ntg;gg;gLj;Jk;nghOJ RUq;Fjy;> tpupjiyAk; 
fle;j NtW rpy rhj;jpaf;$Wfs; cz;L. cUFjy;> nfhjpj;jy;> ciwjy; kw;Wk; Fspu;tpj;jy; 
Nghd;w nray;fshy; nghUspd; ,aw;gpay; epiyapy; khw;wk; Vw;gLk;. mtw;iwg; gw;wp tpupthf 
ghu;f;fyhk;.  
 
     
  
,aw;gpay; khw;wq;fs; 
 
 XU nghUspd; Ntjpapay; ,iagpy; ve;jNthU khw;wj;ijAk; epfo;j;jhky; mg;nghUspd; 
,aw;gpay; gz;Gfspy; kl;LNk Vw;gLk; khw;wq;fSf;F ,aw;gpay; khw;wq;fs; vd;W ngau;. 
,aw;gpay; khw;wj;jpy; Gjpa nghUs; vJTk; cz;lhtjpy;iy. 
 
Gsgsg;G> jflhFk; jd;ik (nefpo;Tj;jd;ik) kw;Wk; nky;ypa fk;gpfshf ,Of;ff;$ba 
gz;G> (ePSik)  mlu;j;jp> ghFj;jd;ik> fiujpwd;> epiw> gUkd; Nghd;wit ,aw;gpay; 
gz;GfSs; rpy. (,aw;gpay; khw;wq;fspy; Gjpa nghUs; VJk; cUthtjpy;iy). 
vLj;Jf;fhl;lhf> xU ,ug;glu; tisaj;ij ,Of;Fk; nghOJ mJ ePl;rpailfpwJ. vdpDk;> 
tisaj;ij ,Og;gij epWj;jpa gpd;du;> mJ jd;Dila Muk;g epiy tbtj;jpw;F kPz;Lk; 
te;jilAk;. ,k;khw;wj;jpy; mNj ,ug;gu; tisak; ,Ogl;L kPz;Lk; gioa epiyia 
vl;Ltijj; jtpu NtW Gjpa epiyia vl;Ltijj; jtpu NtW Gjpa nghUs; VJk; 
cUthtjpy;iy. 
 
,aw;gpay; khw;wj;jpd; gz;Gfs; 
 
 xU ,aw;gpay; khw;wj;jpd; gz;Gfs; gpd;tUkhW: 
 

❖ ,aw;gpay; khw;wj;jpy;> Gjpa nghUs;fs; VJk; cUthtjpy;iy. ,aw;gpay; khw;wj;jhy; 
nghUspd; Ntjpapay; ,iagpy; VJk; khw;wk; epfo;tjpy;iy. vLj;Jf;fhl;lhf gdpf;fl;b 
cUFk; nghOJ ePu; cUthfpwJ. ,k;khw;wj;jpy; gdpf;fl;bapYk; ePupYk; fhzg;gLtJ 
xNu nghUNsad;wp NtW NtW nghUs; my;y. 

❖ xU ,aw;gpay; khw;wk; vd;gJ nghJthf jw;fhypfkhdJk;> kPs;jd;ik nfhz;lJkhFk;. 
vLj;Jf;fhl;lhf> ePupid ntg;gg;gLj;jpdhy;> ePuhtp fpilf;fpwJ. fpilj;j ePuhtpia 
Fspuitf;Fk;nghOJ kPz;Lk; mNj ePupidj; jpUk;gg; ngw ,aYk;. 

❖ ,aw;gpay; khw;wj;jpy; nghUspd; Ntjpapay; gz;Gfspy; ve;j khw;wKk; epfo;tjpy;iy. 
vLj;Jf;fhl;lhf> xU jq;fj;Jz;L xd;wpid cUf;Fk;nghOJ. jpz;k epiy jq;fk; 
kw;Wk; jput epiyj; jq;fk; ,uz;bYk; xNu Ntjpapay; ,iagpidj; nfhz;l 
jq;fj;Jfs;fNs fhzg;gLfpwJ. 

❖ ,aw;gpay; khw;wj;jpy; nghUspd; tz;zk;> tbtk;> msTfspy; khw;wk; epfoyhk;. 
vLj;Jf;fhl;lhf> fha;fwpfs; ntl;Ljy; kw;Wk; gY}d; CJjy; Nghd;w rpy ,aw;gpay; 
khw;wq;fspy; nghUspd; tbtk; kw;Wk; msTfspy; kl;LNk khw;wk; Vw;gl;Ls;sij ehk; 
mspNthk; my;yth? 
 

 
epiy khw;wk; 
 
 md;whl tho;tpy; ehk; fhZk; epiykhw;wk; vd;gJ mg;nghUspd; ,aw;gpay; 
khw;wq;fSs; Kf;fpakhd njhd;whFk;. gdpf;fl;b cUFjy; Nghd;w vspa ,aw;gpay; 
khw;wj;jpy; Vw;gLk; epiy khw;wj;jpid Ke;ija tFg;Gfspy;; gbj;jJ epidtpUf;fyhk;. 
 
rpy epiy khw;wq;fs; gpd;tUkhW 
 

cUFjy; jpz;kj;jpypUe;J 
jputj;jpw;F khWtJ 
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Mtpahjy; jputj;jpypUe;J 
thAtpw;F khWtJ 

ciwjy; jputj;jpypUe;J 
jpz;kj;jpw;F khWtJ 

Mtp RUq;Fjy; thAtpypUe;J 
jputj;jpw;F khWtJ 

gjq;fkhjy; jpz;kj;jpypUe;J 
thAtpw;F khWtJ 

 
cUFjy;> Mtpahjy; kw;Wk; gjq;fkhjy; Nghd;wit epfo ntg;gk; nrYj;jg;gLtjhy; ,it 
ntg;gf; nfhs; epfo;TfshFk;. xU ntg;gf; nfhs; epfo;tpy;> %yf;$Wfspd; Ntfk; 
mjpfupg;gjhy;> mit Ntfkhf efUk;. 
 
 vjpu;kiwahf> ciwjy; kw;Wk; Mtp RUq;Fjypy; ntg;gk; ePf;fg;gLtjhy;> 
%yf;$Wfspd; Ntfk; Fiwtjhy; mit nkJthf efUk;. ,j;jifa epfo;Tfs; ntg;g ckpo; 
epfo;TfshFk; mLj;jg;gFjpapy; xt;NthU ,aw;gpay; khw;wq;fisAk; ghu;f;fyhk;. 
 
cUFjy; 
 
xU Ftisapy; cs;s gdpf;fl;bfisNah my;yJ xU fpz;zj;jpy; cs;s gdpf;$opidNah 
miw ntg;gepiyapy; itf;Fk;nghOJ mjidr; Rw;wp Fl;il Nghy; ePu; Njq;fp ,Ug;gijg; 
ghu;j;jpUg;gPu;fs;. gdpf;fl;b/gdpf;$o; cUFtjhy; jhNd! Mjd; fhuzj;ijf; $w KbAkh? 
 Ftisapy; cs;s gdpf;fl;b Rw;Wg;Gwj;jpYs;s ntg;gj;ijg; ngw;W cUfp> ePuhf 
khWfpwJ. 
 
,jpypUe;J ehk; mwptJ 
 

 
⎯⎯⎯⎯⎯⎯→

⎯⎯⎯⎯→

ntg;gg;gLj;Jjy;

Fspu;tpj;jy;

jpz; kk; jputk;

jputk; jpz; kk; 
 

 
xU nghUis ntg;gg;gLj;Jjy; %yk;; jpz;k epiyapypUe;J jput epiyf;F khw;WtJ 

cUFjy; MFk; khwhf> xU nghUis Fspu;tpf;Fk; NghJ jput epiyapy; ,Ue;J jpz;k 
epiyf;F khw;Wk; epfo;T ciwjy; MFk;. 
 
Mtpahjy;  
 

ePu; nfhz;l xU nfl;biyf; NghJkhd msT ntg;gg;gLj;jpaJk;> ePu;f;Fkpo;fs; 
cUthfp jput epiy ePu;> ePuhtpahf khWtijf; fhzyhk;. 
 

nray;ghL :1 
 
gdpf;fl;b cUFjy; kw;Wk; ePu; ciwjy; 
 
     gdpf;fl;bAk;> ePUk; ntt;NtW Nghd;W fhl;rpaspj;jhYk; ,uz;LNk 
ePu; %f;$Wfshy; MdJ. ePu; jpz;k epiyapy; ,Ue;J mjhtJ  gdpf;fl;b 
cUfp jput epiyf;F khWtijj; jtpu NtW Gjpa ve;j nghUSk; 
cUthftpy;iy> ve;j khw;wKk; epfotpy;iy. Mifahy; gdpf;fl;b cUfp 
ePuhtJ ,aw;gpay; khw;wkhFk;. 
 
                 
     gdpf;fl;b cUfp ePuhFk; ,k;khw;wj;jpid kPs ePfo;j;jp> mjhtJ 
fpilj;j ePupid Fspu;rhjdngl;bapd; mjpFspu; gFjpapy; ciwa itj;J 
kPz;Lk; gdpf;fl;bapidg; ngw KbAk;. 
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     vdpDk;> <ukhd xU Jzpapid cyu;j;Jk;nghOJ Jzpapid cs;s ePu; Mtpahfp 
Jzpapid cyuitf;fpwJ.  
 
     Mf> Mtpahjy; ,U tifapy; epfOk;: nfhjpj;jy; kw;Wk; Mtpahjy;> nfhjpj;jy; 
ntg;gg;gLj;Jjy; %yKk;> Mtpahjy; ,aw;ifapNyNa epfOk; xU epfo;thfTk; mikfpwJ. 
 
 nfhjpj;jy;> vd;w epfo;tpy; xU jputk; ntg;gj;jpid Vw;W mjd; thAepiyf;Fg; 
NghfpwJ. thA epiyapy; mjy; mike;Js;s %yf;$Wfspd; mikg;G kl;LNk khw;wk; 
milfpwNjad;wp mjpy; NtW ve;j Ntjpapay; ,iaGk; khw;wk; miltjpy;iy. Mifahy; 
nfhjpj;jy; vd;gJ xU ,aw;gpay; khw;wkhFk;. 
 
xU jputj;jpid ntg;gg;gLj;Jk;nghOJ> mjd; Jfs;fs; mjpf Mw;wiyg; ngw;W Ntfkhf 
mjpu;tilfpwJ. Nghjpa Mw;wiyg; ngw;wTld;> Jfs;fs; jd;dpilNa cs;s <u;g;G 
tpirapidj; vjpu;nfhz;L> xd;iwnahd;W tpyf;fp jdpj;jdpNa xOq;fw;wjh ,lk;ngau;fpwJ. 
vLj;Jf;fhl;lhf> ePupid 100˚C f;F ntg;gg;gLj;Jk;nghOJ> mJ nfhjpj;J ePuhtpahfpwJ. 
nfhjpepiyia mile;jTld; nfhjpj;jy; eilngWfpwJ. jput epiyapy; ,Ue;J thAepiyf;F 
khWfpwJ. 
 
     thAtpd; Jfs;fs; 
 
   jputj; Jfs;fs; 
 
Mtpahjy; 
 
 xU Ftisapy; ePupid vLj;Jf; nfhs;sTk;. mjpy; cs;s ePu; %yf;$Wfs; ,q;Fk;  
mq;Fk; ntt;NtW jpirNtfj;jpy; (glj;jpy; ntt;NtW mstpyhd mk;GFwpfshf 
fhl;lg;gl;Ls;sJ) efu;e;jgb ,Uf;Fk;> rpy %yf;$Wfs;> mjpYk; Fwpg;ghf ePupd; Nkw;gug;gpy; 
cs;s %yf;$Wfs; jputj;jpid tpl;L tpyfpagb vjpu;jpiria Nehf;fp> mjhtJ fhw;wpid 
Nehf;fp efu Nghjpa msT Mw;wiyg; ngw;W> ePupd; gug;G ,OtpirapidAk; jhz;b jput 
fyid tpl;L Mtpahf ntspnaWfpwJ. Neuk; Mf Mf> fydpy; cs;s ePupd; msT 
njhlu;e;J Fiwe;J tUfpwJ. 
 
   
 
 jz;zPupd; ntg;gepiy ePupd; nfhjpepiy msTf;F cautpy;iy vd;gij epidtpy; 
nfhs;f. nfhjpg;gJ Nghy; ve;j ePu;f;Fkpo;fSk; mq;F Njhd;wtpy;iy. 
 
 Mtpahjy; vd;w El;gj;jpidg; gad;gLj;jp fiue;j epiyapy; cs;s jpz;kq;fis 
mjd; epiyapy; cs;s jpz;kq;fis mjd; jpz;kk; - jputk; fyitapy; ,Ue;J gpupj;njLf;f 
KbAk;. ,k;Kiwapd; %yk; fly; ePupid mjpf gug;Gs;s epyj;jpy; rpwpjsT fly; ePu; 
gutyhf Cw;wg;gLfpwJ. ,JNt cg;gskhFk;. ,t;thW nra;tjhy; #upa ntg;gj;jhy; ePu; Nky; 
gl;L mjpYs;s ePupid nkJthf MtpahfpwJ. ,Wjpapy; cg;G epyj;jpy; gbfpwJ. xU 
fiurypy; cs;s fiug;ghd; ve;j ntg;gepiyapYk; mjpYs;s jpz;kj;ij tpl;L Mtpahfp 
ntspNaWk; vd;W jj;Jtj;jpd; mbg;gilapy; ek;khy; Mtpahjiyg; Gupe;J nfhs;s KbAk;. 
 

nray;ghL : 2 
 
     Mwhk; tFg;gpy; ehk; Nkw;nfhz;l xU nray;ghl;bid jw;NghJ 
epidT$u;Nthkh? xU msthd xU Ftisfis vLj;Jf; nfhz;L 
mtw;wpy; xNu Fohapy; ,Ue;J Nrfupf;fg;gl;l ePupid rkmsT epug;gpNdhk;. 
xU Ftis ePupid rLk; nta;apypy; itj;Njhk;. mLj;j Ftis ePupid 
epoypy; itj;Njhk;. Rkhu; %d;W my;yJ ehd;F kzp Neuj;jpw;Fg; gpwF  
,U FtisfisAk; ghu;j;jnghOJ> nta;apypy; itj;j Ftisapy; 
mjpfsT ePu; ntspNawp ,Ug;gijf; fz;Nlhk; my;yth? ,jpypUe;J 
ntg;gepiy mjpfupj;jhy;> Mtpahjy; NtfKk; mjpfupg;gijf; mwpayhk;. 
ntg;gepiy mjpfupf;Fk; nghOJ %Yf;$WfSf;F mjpf rf;jp fpilj;J> 
mit jdJ ePu;g;gug;gypUe;J ntspNaw VJthfpwJ> vdNt> ntg;gepiy 
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mjpfupg;gij Gupe;J nfhs;syhk;. 
 
 
 

nray;ghL : 3 
 
     xU thafd;w fpz;zKk; kw;nwhU tha; FWfyhd fpz;zj;ijAk; 
vLj;Jf; nfhs;sTk;. ,uz;bYk; rkmsT Moj;jpw;F RLePupid epug;gTk;. 
,U fpz;zq;fisAk; jpwe;J itf;fTk;. ,U kzp Neuq;fSf;Fg; gpwF 
khw;wq;fis cw;WNehf;fTk;. 
 
     thafd;w fpz;zj;jpy; cs;s ePu; tha; FWfpa fpz;zj;jpd; ePiutpl 
mjpfsT Fspu;tile;jpUf;Fk;. ,jpypUe;J Gwg;gu;g;G mjpfupf;f> Mtpahjy; 
NtfKk; mjpfupf;Fk; vd mwpayhk;. 
 
     ,jpypUe;J Jzpfisf; fhaitf;Fk;nghOJ> <uj;Jzpfisg; gpupj;Jg; 
Nghlhky; RUl;ba  epiyapNyNa nfhbapy; Nghl;lhy; cyu mjpfsT Neuk; 
vLj;Jf;nfhs;fpwJ vdTk;> mj;Jld; cyu;jy; KOikahf eilngWfpwJ 
vd;W mspfpNwhk; my;yth? 
 
     mjpfsT jputg; Gwg;gug;gpy; ,Ue;J mjpf %yf;$Wfs; Mtpahjypy; 
<LgLk; 
     
     xNu khjpupahd ,U thafd;w fpz;zq;fis vLj;Jf; nfhs;sTk;. 
mtw;iw ePuhy; epug;gTk;. xU fpz;zj;jpd; ePUf;F kpd; tprpwpapd; fhw;W 
tPRk;gb Roy tplTk;. gpd;du; epfo;tdtw;iw cw;WNehf;fTk;. ve;j 
fpz;zj;jpy; kpd;tprpapd; fhw;W gLfpd;wNjh> me;j fpz;zj;jpy; cs;s ePu; 
mjpfsT Mtpahjypy; <LgLk; fhw;W MtpahjYf;F Jiz GupAk;. Ntfkhf 
fhw;W tPRk;NghJ> Mtpahjypd; NtfKk; mjpfupf;Fk;. 

 
 

nray;ghL : 4 
 
     xU Mokw;w mfd;w fpz;zj;jpy; ru;f;fiuf; fiuriy 
vLJ;Jf;nfhs;sTk;. Mf;fpz;zj;jpid #upa xspgLkhW rpy kzp 
Neuq;fSf;F itf;fTk;. xU ehs; KOJk; me;j fpz;zj;jpw;F ve;j 
njhe;juTk; Vw;glhky; ftdkhf ,Uf;fTk;. fpz;zj;jpy; cs;s ru;f;fiuf; 
fiurypy; ,Ue;J ePu; %yf;$Wfs; kl;Lk; ntspNawp ru;f;fiu gbfq;fs; 
kl;Lk; fpz;zj;jpy; jq;fpapUf;Fk;. 

 
 Mtpahjy; vd;w El;gk; Jzpfis cyu;j;JtJ Kjy; kPd;fis cyuitg;gJ tiu 
gadspf;fpwJ. 
 
   
Mtpahjiy ghjpf;Fk; fhuzpfs; 
 
 Mtpahjy; xU nkJthf eilngWk; epfo;T; NkYk; mJ jputj;jpd; Gwg;gug;gpy; 
kl;LNk epfo;tjhFk; 
 
ciwjy; 
 

Fspu;rhjdg;ngl;bapy; mjFspu; gFjpapy; itf;fg;gl;l ePu; NkYk; Fspu;e;J> ciwe;J 
gdpf;fl;bahf khWfpwJ. ,jpy; jput epiyapy; ,Ue;J ePu;> jpz;k epiy ePuhf – mjhtJ 
gdpf;fl;bahf khWfpwJ. 
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 gdpf;fl;b cUthFk; ,e;epfo;tpy; jput epiyapy; ,Ue;J jpz;k epiyf;F khWtijj; 
jtpu Ntnwe;j khw;wKk; epfo;tjpy;iy> Ntwnwe;j Gjpa nghUSk; cUthtjpy;iy. vdNt. 
ciwjy; vd;gJ xU ,aw;gpay; khw;wkhFk;. 
 
 xU jputj;jpid Fspu;tpf;Fk;nghOJ> mjd; Jfs;fs; Mw;wiy ,oe;J mjdhy; 
mjpu;tiltjd; NtfKk; FiwfpwJ. Jfs;fSf;F Mw;wy; Fiwthf ,Ug;gjhy; mit 
xd;iwnahd;W mjpfkha; <u;j;J> neUq;fp tu tha;g;Gs;sJ. vdNt> mj;Jfs;fspd; efu;jYk; 
FiwthfNt ,Uf;fpwJ. vLj;Jf;fhl;lhf> jput epiyapYs;s ePu; O˚C f;F 
Fspu;tpf;fg;gLk;nghOJ> mJ ciwe;J gdpf;fl;bahfpwJ. Ciwepiyia mile;jTld; 
midj;J jputKk; ciwe;J jpz;k epiyia epiyapYk; cs;s Jfs;fspd; mikg;ig 
gpd;tUk; glj;jpy; fhzyhk;. 
 
  Mtp RUq;Fjy; 
 
 rikj;j czTg; gjhu;j;jq;fis %bAs;s jl;Lf;fis mfw;Wk; nghOJ mjd; 
cs;gFjp KOJk; ePu;j; jptiyfs; fhzg;gLtijg; ghu;j;jpUf;fpNwhk;. my;th? mjd; fhuzk; 
vd;d? 
 
   
 
 #lhd cztpy; ,Ue;J ePuhtp ntspNawp NkNy vOfpwJ. mt;Tztpid %ba 
jl;lhdJ #lhdJ cztpid tpl Fiwthd ntg;gepiyapy; ,Uf;fpwJ. mjdhy; #lhd 
ePuhtp %yf;$Wfs;> Fspu;e;j jl;by; NghJk;nghOJ jdJ rf;jpia ,of;fpwJ: mjdhy; 
mtw;wpd; NtfKk; FiwfpwJ. mjdhy; ePuhtp %yf;$Wfs; xd;iwnahd;W <u;;j;J> neUq;fp 
tUfpwJ. ,Wjpahf ePuhtp %yf;$Wfs; ,ize;J ePuhfpwJ. xU thAtpy; cs;s %yf;$Wfs; 
Fspu;tilak; nghOJ mjd; Mtp RUq;fp ePu;kkhfpwJ. 
 
 Mwhk; tFg;gpy; ePu; Row;rp gw;wp gbf;Fk;nghOJ> ePuhtpapy; ,Ue;J Nkfq;fs; 
cUthtijg;gw;wp gbj;jJ epidtpUf;fyhk;. ePuhtp RUq;fp Nkfq;fs; MFk; my;yth? 
 
 thA epiyapidr; RUf;fp ePu;kkhf;Fk; epfo;tpw;F Mtp RUq;Fjy; vd;W ngau;. Mtp 
RUq;fpagpd; fpilf;Fk; jputj;jpid ntg;gg;gLj;jp kPz;Lk; Mtpahf khw;w ,aYk;. vdNt> 
Mtp RUq;Fjy; vd;w epfo;Tk; ,aw;gpay; khw;wNk. ,e;epfo;tpy;> thA epiyapy; 
%yf;$Wfspd; mikg;G NtW khjpupAk; ,Uf;Fk;. vdNt> Mtp RUq;FjYk; xU ,aw;gpay; 
khw;wNk. 
 

 thA ⎯⎯⎯⎯→Fspu;tpj;jy;  jputk; 
 

 jputk; ⎯⎯⎯⎯⎯⎯→ntg;gg;gLj;Jjy; thA 
 
 
 xU thAtpid Fspu;tpj;J ePu;kkhf;Fk; epfo;tpw;F Mtp RUq;Fjy; vd;W ngau;. xU 
jputj;jpid thA epiyf;F  ntg;gg;gLj;Jtjd; %yk; khw;Wk; epfo;tpw;F Mtpahjy; vd;W 
ngau;. 
 
gjq;fkhjy; 
 
 rpy tPLfspy; fw;G+uk; Vw;wp itg;gij ghu;j;jpUg;gPu;fs;> vg;nghOjhtJ fw;G+uk; cUfp 
jputkhdijg; ghu;jpUf;fpwPu;fsh? 

mt;thW epfo;tjpy;iy my;yth? 
 
fw;G+uk;> ehg;jyPd; Nghd;w rpy jpz;kg; nghUs;fis ntg;gg;gLj;Jk;nghOJ jput 

epiyf;F khwhky;> Neupilahf thA epiyf;F khWfpwJ. ,t;thwhf jpz;k epiyapy; ,Ue;J 
thA epiyf;F nghUs;fs; khWk; epfo;tpw;F gjq;fkhjy; vd;W ngau;. 

 
Nkw;nrhd;d midj;J KiwfspYk;> ntg;gepiyia khw;Wk;nghOJ nghUs;fspd; 

epiyapy; khw;wk; Vw;gLfpwJ Mdhy; mg;nghUs;fspd; Ntjpapay; ,iagpy; ve;j khw;wKk; 
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epfotpy;iy. ntg;gepiyia khw;Wk;NghJ ,t;tizj;J khw;wq;fisAk; kPs nra;a KbAk; 
nghUs;fspd; ,aw;gpay; epiykhw;wk; vd;gJ ,aw;gpay; khw;wNk vd;W ehk; mwpNthk;. 
Mifahy;> Mtpahjy; nfhjpj;jy; Mtp RUq;Fjy;> cUFjy; kw;Wk; ciwjy; Mfpait 
,aw;gpay; epfo;TfNs. vdNt> ,it midj;Jk; ,aw;gpay; khw;wq;fNs. 
 

nray;ghL : 5 
 
gjq;fkhjy; 
 
     xU gPq;fhd; fpz;zj;jpy; rpwpjsT fw;G+uj;ij vLj;Jf;nfhz;L mjid xU 
J}a fz;zhb Gdyhy; %bTk;. Gdypd; tha;g;gFjpapid rpwpjsT gQ;rpdhy; 
milf;fTk;. fpz;zj;jpid #LgLj;jTk;. jpz;k epiy fw;G+uk; jput epiyf;F 
khwhky; Neupilahf thA epiyf;F khWtijg; ghu;g;gPu;fs; my;yth? 
 
     mk;Nkhdpak; FNshiuL vd;w kw;nwhU nghUSk; gjq;fkilAk;.  
 
            

 
gbfkhf;Fjy; 
 
 Kd;Ng Fwpg;gpltpy;iynadpDk;> gbfkhf;Fjy; vd;gJk; xU tpjkhd ,aw;gpay; 
khw;wNk. gbfkhf;Fjy; %yk; fiue;j epiyapy; cs;s khRf;fis ePf;f KbAk;. xU #lhd 
nrwpe;j fiurypy; ,Ue;J gbfq;fisg; ngWk; Kiwaf;F gbfkhf;Fjy; vd;W ngau;. 
 
 fly; ePupy; cg;Gfs; fiue;j epiyapy; ,Ug;ijAk; mtw;iw Mtpahjy; %yk; 
J}a;ikg;gLj;jyhk; vd;gijAk; ehk; mwpNthk;. vdpDk;> Mtpahjy; vd;w epfo;T rpwe;j 
J}a;ikg;gLj;Jk; Kiw vd;W nrhy;tjw;fpy;iy. Vnddpy; fiue;jepiy khRf;fis Mtpahjy; 
%yk; ePf;f KbAk;. 
 
 NkYk;> Mtpahjy; %yk; ngwg;gLk; gbfq;fs; mstpy; rpwpahf ,Uf;Fk;. gbfq;fspd; 
tbtj;ijAk; njspthfg; ghu;f;f ,ayhJ. vdNt> jpz;kg; nghUs;fis gbfkhf;Fjy; %yk; 
J}a;ikg;gLj;jyhk;. ngupa gbfq;fis mjd; fiury;fspy; ,Ue;J ngwTk; KbAk; 
gbfkhf;Fjy;  vd;gJ xU gpupj;njLf;Fk; KiwahfTk; J}a;ikahf;Fk; KiwahfTk; 
jpfo;fpwJ. 
 
  Ntjpapay; khw;wq;fs; 
 
 khWgl;l Ntjpapay; ,iaAld; Gjpa nghUs; cUthtNjhL> ntg;gNkh> xspNah 
ntspaplg;gl;Nlh my;yJ nghUs; NtW nghUshf khWtNj Ntjpapay; khw;wq;fs; vdg;gLk;. 
,Uk;G JUg;gpbj;jy;> ghy; japuhjy;> vYkpr;irr; rhWld; rikay; Nrhlh <LgLk; tpid> 
nehjpj;jy; Nghd;w nray;fs; Ntjpapay; khw;wq;fSf;F vLj;Jf;fhl;LfshFk;. 
 
 ek; tho;tpy; Ntjpapay; khw;wq;fs; kpf Kf;fpakhdjhFk;. ek; md;whl tho;tpy; ehk; 
gad;gLj;Jk; ngUk;ghyhd nghUs;fs; Ntjpapay; khw;wq;fshy; cUthditNa Ntjpapay; 
khw;wq;fspd; Kf;fpaj;Jtj;jpid vLj;Jiuf;Fk; tpjkhf gpd;tUk; rpy gad;fisf; fhzyhk;. 
 

i. ,aw;ifapy; fhzg;gLk; jhJ cg;Gfspy; ,Ue;J gy njhlu;r;rpahd Ntjpapay; 
khw;wq;fshy; cNyhfq;fs; gpupj;njLf;fg;gLfpd;wd. 

 
nray;ghL : 6 
 
fhg;gu; ry;Ngl; gbfkhf;Fjy; 
 
     xU Kfitapy; 100 kp.yp ePupid vLj;Jf; nfhs;sTk;. mjid ed;F 
nfhjpf;f tplTk;. J}a;ikaw;w fhg;gu; ry;Ngl;bid RLePupdpy; njhlu;e;J 
Nru;j;jthNw fyf;fTk;. fhg;gu; ry;Ngl;bid RLePupdpy; njhlu;e;J Nru;j;jthNw 
fyf;fTk;. fhg;gu; ry;Ngl;bid fiury; Vw;Fk;giu njhlu;e;J njhlu;e;J Nru;f;fTk;> 
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mjhtJ NkYk; Nru;f;fg;gLk; fhg;gu; ry;Ngl;L fiurypy; fiuahj tiu njhlu;e;J 
Nru;f;fTk;. fiury; ed;F nfhjpj;jgpd;> mjid xU fz;zhbj; jl;by; tba 
itf;fTk;. rpy kzp Neuq;fspy; fz;zhbj;jl;by; fhg;gu; fy;Ngl; gbfq;fs; 
cUthgijg; ghu;g;gPu;fs;. 
 
                 

 
ii. njhlu;r;rpahd gy Ntjpapay; khw;wq;fspdhy; kUe;Jfs; jahupf;fg;gLfpd;wd. 
 
iii. gy;NtW tifahd Ntjpapay; khw;wq;fspdhy; g;sh];bf;Ffs;> Nrhg;Gfs;> 
ryitf;fl;bfs;> thridj; jputpaq;fs;> mkpyq;fs;> fhuq;fs;> cg;Gfs; kw;Wk; ,d;d gpw 
nghUs;fs; Nghd;wit jahupf;fg;gLfpd;wd. 
 
iv. gy;NtW tifahd Ntjpapay; khw;wq;fisg; Muha;r;rp nra;tjd; %yk; xt;nthU 
Gjpa nghUSk; fz;Lgpbf;fg;gLfpwJ. 

 
 Gjpa nghUs;fs; cUthtJld;> NtW rpy epfo;TfSk; xU Ntjpapay; 
khw;wj;jpd;nghOJ epfo;fpd;wd. 
 

➢ ntg;gk;> xsp my;yJ NtW VNjDk; fjpu;tPr;R cz;lhfyhk;. 
 

➢ tPrk; kzj;jpy; khw;wNkh my;yJ Gjpa kzk; cUthtNjh epfoyhk;. 
 

➢ epw khw;wk; Vw;glyhk;. 
 

➢ VNjDk; thA cUthf;fyhk;. 
 

gl;lhR ntbj;jy; Ntjpapay; khw;wkhFk;. gl;lhR ntbf;Fk; nghOJ ntg;gk;> xsp> 
xypkw;Wk; tpUk;gj;jfhj thAf;fs; ntspaplg;gl;L Rw;Wf;#oiy khRgLj;Jk; vd;gJ 
ehkwpe;jNj. mjdhy; jhd; ek;ik gl;lhRfSld; tpisahl Ntz;lhk; vd;W 
mwpTWj;jg;gLfpwJ. 

 
 

     czTg; gjhu;j;jq;fs; tPzhFk;nghOJ> mjpypUe;J Ju;ehw;wk; 
tPRfpwJ my;yth? ,k;khw;wj;jpid Ntjpapay; khw;wk; vdf; nfhs;syhkh? 
 
     tFg;gisapy; fye;Jiuahb ckJ fUj;Jf;fisg; gjptlTk;. 

 
eWf;fpa Mg;gps; Jz;Lfis ehk; cldbahf cz;zhky; itj;jpUe;jhy; mit 

gOg;Gepwkhf khwptpLtij ftdpj;jpUg;gPu;fs;. 
 

Njhy; ePf;fp ePupy; itf;fg;gl;l cUisf;fpoq;F mNj ntz;ik epwj;jpy; cs;sijAk;> 
khwhf> ntl;b itf;fg;gl;l fj;jpupf;fha; epwk; khwpapUg;gijAk; fhz;fpwha; my;yth? Gjpa 
nghUs;fs; cUthtjhy; ,j;jifa epw khw;wq;fs; Vw;gLfpd;wd. ,tw;iwg; gw;wp cau; 
tFg;Gfspd; gbf;f ,Uf;fpwPu;fs;. ,it midj;Jk; Ntjpapay; khw;wq;fs; vdf; nfhs;syhk;. 
 

    fye;Jiuahb ckJ tpiliaj; 
jUf 
 
     jhtuq;fs; xspr;Nru;f;if vd;w tpidapy; <Lgl;L> czT 
jahupg;gij mwpe;jpUg;gPu;fs;. xspr;Nru;f;if epfo;tpid 
Ntjpapay; khw;wk; vdf; $w ,aYkh? 
 

 
,Uk;G Jug;gpbj;jy;: 
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 ,Uk;G JUg;gpbj;jy; Ntjpapay; khw;wj;jpw;fhd vLj;Jf;fhl;L vd Mwhk; tFg;gpy; 
gbj;jpUf;fpNwhk; my;yth? jw;nghOJ> ,Uk;G JUg;gpbj;jy; vt;thW Ntjpapay; khw;wk; vd;w 
fhuzj;ij mwpNthkh? 
 
 JUg;gpbj;jy; vd;w khw;wk; ,Uk;Gk; nghUs;fis ghjpg;gilar; nra;J ehsiltpy; 
mtw;iw  nky;y mopj;J tpLk;. ghyq;fs;> fg;gy;fs;> fhu;fs;> yhupapd; ghfq;fs; Nghd;w gy 
cWjpahd nghUs;fs; ,Uk;gpdhy; nra;ag;gLtjhy;> mit JUg;gpbj;J tpzhdhy;> 
ngUkstpy; gz ,og;G Vw;gLk; fPo;fhz;gJ JU cUthFk; KiwahFk;: 
 
 ,Uk;G + Mf;rp[d; + ePu; → JU 
 

  
 
 ,Uk;G JUg;gpbf;f Mf;]p[d; kw;Wk; ePu; ,uz;Lk; (my;yJ) <ug;gjk; kl;LNk 
NghJkhdJ xU Ntis fhw;wpy; <ug;gjk; mjpfkhf ,Ug;gpd;> JUg;gpbj;jYk; tpiuthfNt 
elf;Fk;. 
 
JUg;gpbj;jiy vt;thW jLf;fyhk;? 
 
 ,Uk;gpdhy; nra;ag;gl;l nghUs;fs; Mf;]p[d;> ePu;> ePuhtpAld; njhlu;GwhjhtW 
ftdpj;Jf; nfhs;s Ntz;Lk;. ,Uk;Gg; ngUs;fspd; kPJ nky;ypa glykhf ngapz;ilNah 
my;yJ  fpuPi]Nah G+RtJ vspa KiwahFk;. ,j;jifa glyq;fis mt;tg;nghOJ G+RtJ 
JUg;gpbj;jiyj; jLf;Fk;. 
 
vupjy; 
 
 fhfpjk; vupjy; Ntfkhf epfOk; khw;wj;jpw;F vLj;Jf;fhl;L MFk;. xU fhfpjj;jpid 
vupa itf;Fk; nghOJ> mjpypUe;J fhu;gd; il Mf;i]L> ePu;> ePuhtp> Gif> rhk;gy; 
Nghd;wit ngwg;gLfpwJ. ,e;j nghUs;fis ,izj;J kPz;Lk; fhfpjj;ijg; ngWjy; 
,ayhJ. vdNt> ,J xU epiyahd khw;wkhFk;. jw;nghOJ> kf;dPrpak; ehlhJz;L xd;wpid 
vupaitj;J me;epfo;T ve;j tifahd khw;wk; vd tifg;gLj;jyhkh? 
 
ePq;fs; vd;d fhz;fpwPu;fs;? 
 
 jpifg;G+l;Lk; ntz;zpw xspapy; nkf;dPrpak; ehlh vuptijf; fhzyhk;. vupAk; 
nkf;dPrpak; ehlhtpid xU fz;zhbj; jl;by; ePl;bdhy;> ntz;zpw J}shf rhk;giyr; 
Nrfupf;f KbAk;.  
 
 fhw;wpy; nkf;dPrpak; ehlh vupAk; nghOJ> nkf;dPrpak; ehlh Mf;]p[Dld; ,ize;J 
nkf;dPrpak; Mf;i]L vd;w Gjpa nghUs; xd;W cUthfpwJ. 
 

   
 
 nkf;dPrpak; Mf;i]L vd;w Nru;kk; ntz;zpw rhk;gy;J}s; Nghy; fhzg;gLfpwJ. 
nkf;dPrpak; ehlh Mf;]p[Dld; ,izAk; epfo;tpy; nkf;dPrpak; Mf;i]L vd;w Gjpa nghUs; 
xd;W cUthtjhy; ,J Ntjpapay; khw;wkhFk;. 
 
ghy; japuhjy; 
 
 ghy; japuhjy; vd;gJ kPsh tpidf;fhd vLj;Jf;fhl;L vd;gij ehk; mwpNthk;> 
Vnddpy; japuhd gpd; vk;KiwapYk; kPz;Lk; ghypidg; ngw KbahJ. ,J xU Ntjpapay; 
khw;wkhFk;. ghy; japuhFk; epfo;tpid NkYk; mwpNthkh? 
 

nray;ghL : 7 
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rpwpa msT kf;dPrpak; ehlhj; Jz;L xd;wpid vLj;J mjid xU kzy;jhs; 
nfhz;L Rj;jk; nra;aTk;. Rj;jk; nra;j nkf;dPrpak; ehlhit ,Lf;fpapd; xU 
Kidapy; gpbj;J kWKidapid Rlupy; fhl;b vupf;fTk;. 
                    

 
 
 japuhjy; vd;w epfo;tpy; jput epiy ghyhdJ gbg;gbahf mjd; Jfs;fs; ,ize;J 
$o;kepiyg; nghUshfr; Nru;e;J jplepiyNghy; cUthfpwJ. xU ghj;jpuj;jpy; #lhd ghypid 
vLj;Jf;nfhz;L> mjpy; rpwpjsT japupidr; Nru;f;fTk;> ghy; jpupjy; mile;J rpW rpW jpz;k 
epiy $o;kq;fshf cUthFk;. #lhd ghypy; rpwpjsT vYkpr;irr; rhw;iw Cw;wpAk; 
ghypidj; jpupa itf;fyhk;> Mdhy; mt;thW jpupjy; mile;j ngw;w japupd; RitAk;> 
jd;ikAk; rpy kzp Neuq;fspy; vLj;Jf;nfhz;L ,ay;ghf> nkJthf ciuapl;l japiug;Nghy; 
RitAk; eaKk; ,Uf;fhJ. Cldbj; jpupjypy; ngw;w japiuAk;> ,ay;ghf ciwe;j 
japupidAk; Ritj;Jg; ghu;j;J NtWghL mwpaTk;. 
 
nehjpj;jy; 
 
 ,l;yp khT jahupj;jy; vd;gJ kPsh khw;wj;jpd; vLj;Jf;fhl;L vd;W Mwhk; tFg;gpy; 
gbj;jJ cq;fSf;F epidtpUf;fyhk;.  
 
 <];l; kw;Wk; rpytif ghf;Bupahf;fspdhy; rhf;fiuf; fiurypid My;f`hyhfTk;> 
fhu;gd; ilMf;i]lhfTk; khWk; epfo;tpw;F nehjpj;jy; vd;W ngau;. 
 
 ,e;epfo;tpdpy; cz;lhd My;f`hypid kPz;Lk; ru;f;fiuahf khw;w ,ayhJ. vdNt> 
nehjpj;jy; vd;gJ xU Ntjpapay; khw;wkhfk;. 
 
   
 
rikay; NrhlhTk; vYkpr;ir rhWk; ,izAk; tpid 
 
 rikay; Nrhlh vd;gJ Nrhbak; ig fhu;gNdl;; vYkpr;irr; rhw;wpy; rpl;upf; mkpyk; 
cs;sJ. ,t;tpuz;ilAk;  fyf;Fk;nghOJ> xU Ntjptpid eilngw;W Nrhbak; rpl;Nul; vd;w 
cg;Gld; ePUk;> fhu;gd; il Mf;i]Lk; ntspNaWfpwJ. ,t;Ntjp tpidapid gpd;tUk; 
thu;j;ijr; rkd;ghlhf vOjyhk;  
 
Nrhbak; ig fhu;gNdl; + rpl;upf; mkpyk; → Nrhbak; rpl;Nul; + fhu;gd; il Mf;i]L + ePu;  
 

nray;ghL : 8 
 
rikay; NrhlhTld; vYkpr;irr; rhw;wpidf; fye;jhy;> fhu;gd; il Mf;i]L 
cUthfp> Fkpo;fshf ntspNaWk;> mj;Jld; xU cg;Gk;> ePUk; ntspaplg;gLk;. 
 
,e;epfo;tpidr; nra;a xU Kfitapy; 10 kp.yp vYkpr;ir rhw;wpid 
vLj;Jf;nfhz;L> mjpy; rpwpJrpwpjhf rikay; Nrhlhtpidr; Nru;f;f Ntz;Lk;. 
,uz;L nghUs;fSk; ,izAk; nghOJ fhu;gd; il Mf;i]L “`p];” vd;w 
XirAld; Eiuj;Jg; nghq;Fk;. 

 
 
xU Ntjpapay; khw;wk; epfoj; jFe;j fhuzq;fs; 
 
 gl;lhR ntbj;jy; xU Ntjpapay; khw;wkhFk;. rpy tif gl;lhRfs; Rtw;wpy; mbf;Fk; 
nghOJk;> rpy tif gl;lhRfis fbdkhf nghUs;fis itj;J jl;Lk;nghOJk; ntbf;fk;. 
vdNt mOj;jk; jUtjd; Kyk; xU Ntjpapay; khw;wj;jpid cUthf;fyhk; vd;W 
fhz;fpNwhk;;. 
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 vYkpr;ir rhw;wpid Nrhlh ePupy; Cw;Wk; nghOJ Eiuj;Jg; nghq;fp fhu;gd; il 
Mf;i]L cUthtijf; fhz;fpNwhk;. ,U fiurYk; fyf;Fk; Kd; Eiuj;Jg; nghq;Fjy; 
epfo;tjpy;iy. vdNt ,U nghUs;fspd; ,izjYk; xU Ntjp khw;wk; epfo NghJkhdJ vd 
mwpfpNwhk;. 
 
 Ntf itf;fhj muprpiaAk;> Ntfitj;j rhjj;jpidAk; ehk; RitAk; Kw;wpYk; 
ntt;Ntwhdit! ,e;j vLj;Jf;fhl;by;> rikay; vd;w epfo;T ,e;j khw;wj;jpw;fhd fhuzkhf 
cs;sJ. muprpAld; jFe;j msT ePupidr; Nru;j;J> ntg;gg;gLj;jp Ntfitf;Fk;nghOJ 
muprpapd; jd;ikAk;> RitAk; Kw;wpYk; khwptpLfpwJ. fhuzpAk; xU Ntjp khw;wk; epfo;j;j 
jFe;jJ vd Vw;fpNwhk;. 
 
 rikaypy; td];gjpapd; gad;ghL ehk; mwpe;jNj. jhtu vz;nza;fspy; i`l;u[d; 
Nru;f;fg;gl;L td];gjp cUthfpwJ. ,t;tpidapy;> epf;fy;> gpshl;bdk; my;yJ gy;Nybak; 
tpidA+f;fpahfg; gad;gLfpwJ. 
 
 ePu; vd;w Ntjpr; Nru;kk; ve;j fhuzpf;Fk; cl;glhjtiu ePuhfNt ,Uf;Fk;. Mdhy;> 
me;ePupy; rpy Jspfs; mkpyj;jpidr; Nru;j;J mjid kpd;dhw;gFg;gpw;F <LgLj;jpdhy;> ePu; 
gpupif mile;J i`l;u[d; kw;Wk; Mf;]p[d; thAf;fshf khWfpwJ. ,e;epfo;tpd; %yk; 
kpd;rhuKk; xU Ntjp khw;wk; epfoj; Njitahd fhuzp vd Gupe;J nfhs;s KbAk;. 
 
 nghUs;fs; fyj;jy;> ntg;gk;> xsp> kpd;rhuk;> mOj;jk; nfhLj;jy; Nghd;w rpy 
fhuzpfshy; Ntjp khw;wq;fis cUthf;f KbAk; vd;W njhFf;fyhk;. 
 
xU Ntjpapay; khw;wj;jpid Rl;Lk; FwpaPLfs; 
 
 xU Nrhjidf;Fohapy; rpwpjsT J}shf;fpa Kl;il xl;Lld; vYkpr;irr; rhw;wpidr; 
Nru;f;fTk;. rpW Fkpo;fshf fhu;gd; il Mf;i]L cUthtijr; Nrhjidf; Fohapy; 
fhzyhk;. ,U nghUs;fSf;F ,ilapy; Ntjp tpid epfo;tij ,J Rl;LfpwJ. vdNt> 
Fkpo;fs; ntspNaWjy; vd;W FwpaPl;bd; %yk; mq;F xU Ntjpapay; khw;wk; epfo;e;jpUg;gij 
mwpayhk;. 
 
 Rl;l Rz;zhk;Gld; (fhy;rpak; Mf;i]L) ePupidr; Nru;f;Fk; nghOJ mjpfsT ntg;gk; 
ntspNawp njspe;j Rz;zhk;G (fhy;rpak; i`l;uhf;i]L) cUthfpwJ. ,J xU Ntjpapay; 
khw;wkhFk;. Rl;l Rz;zhk;G ePUk; tpidgLtij mit ,izjyhy; cUthFk; ntg;gj;jpd; 
%yk; Fwpg;ghf mspfpNwhk;. 
 
 md;whlk; ehk; czTg; gjhu;j;jq;fs; rikf;fpNwhk;> ghj;jpuq;fs; fhypahdJk; 
mtw;iwr; Rj;jk; nra;fpNwhk;. xUNtis kPjkhd rpwpjsT czTg; gjhu;j;jj;Jld; 
ghj;jpuj;ijf; fOthky; %ba epiyapy; xU ehs; tpl;Litj;J> kWehs; me;jg; ghj;jpuj;ijj; 
jpwe;jhy; ghj;jpuq;fspy; ,Ue;J Ju;ehw;wk; tPRtij czuyhk;. Vnddpy;> czTg; nghUs;fs; 
nfl;Lg;Nghjy; vd;w Ntjpkhw;wk; mq;F epfo;e;Js;sjhy;> me;j khw;wj;jpid Ju;ehw;wj;jpd; 
%yk; mwpfpNwhk;. vdNt> kzk; khwp Ju;ehw;wkhtJk; xU Ntjp khw;wj;jpidr; Rl;Lk; 
FwpaPlhFk;. 
 
 xU ,Uk;ghyhd Mzpia rpy ehs;fs; ePupy; Nghl;L itj;J> gpd;du; mjidg; ghu;f;Fk; 
nghOJ nrk;gOg;G epwkhf xU glyk; MzpNky; ,Ug;gijf; fhzyhk;. JUg;gpbj;jy; vd;gJ 
xU Ntjpapay; khw;wk; vd ehk; mwpNthk;. ,Uk;G Mzpapd; epwkhw;wk; Ntjp epfo;tpidr; 
Rl;Lk; fhuzpahFk;. 
 
 #lhd ghypy; vYkpr;irr; rhw;wpidf; fye;jhy; ghy; jpupe;J japuhtij mwpNthk;. 
japu; vd;w tPo;gbT cUthtJ vd;gJ #lhd ghYf;Fk; vYkpr;irr; rhw;Wf;Fk; ,ilNa 
epfOk; tpidapidr; Rl;Lk; FwpaPlhFk;. 
 
 Fkpo;fs; ntspNaWjy; ntg;gk; ntspaplg;gLjy;> epwkhw;wk;> kz khw;wk; my;yJ 
tPo;gbT cUthtJ Nghd;w FwpaPLfs;> me;jr; re;ju;gq;fspy; xU Ntjp khw;wk; 
epfo;e;Js;sijr; Rl;LfpwJ vdj; njhFj;Jf; $wyhk;. 
 
ntg;g Vw;G kw;Wk; ntg;g ckpo; Ntjp khw;wq;fs; 
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 ,aw;gpay; khw;wk; NghyNt> Ntjpapay; khw;wKk; ntg;g Vw;G khw;wkhfNth my;yJ 
ntg;g ckpo; khw;wkhfNth ,Uf;fyhk;. 
 
 ,e;j nray;ghl;by;> mk;khztu; Nrhg;Gj; J}Sld; ePupidr; Nru;f;Fk; nghOJ ntg;gkhf 
,Ue;jjhfTk; FSf;NfhRld; ePU; Nru;j;j NghJ Fspu;r;rpahf ,Ue;jjhf nrhd;dhu; my;yth! 
nkf;dPrpak; ehlh vupAk;nghOJ ntg;gKk; xspAk; ntspNawpaijg; ghu;j;j epistpUf;Fk;. 
mNjNghy;> kuk; vupAk;nghOJ. ,k;khjpup ntg;gj;ij ntspapLk; khw;wq;fSf;F ntg;g ckpo; 
khw;wq;fs; vd;wiof;fg;gLk;.  
 

nray;ghL : 9  
 
     ,U khztiu mioj;J> mtiu xU fuq;fisAk; ePl;lr; 
nrhy;yp> mtUila xU cs;sq;ifapy; xU Jsp Nrhg;Gj; 
J}spidAk;> kw;nwhU cs;sq;ifapy; xU Jsp FSf;Nfh]pidAk;  
itj;JtplTk;. Nrhg;Gj; J}spidAk;> kw;nwhU cs;sq;ifapy; xU 
Jsp FSf;Nfh]pidAk; itj;JtplTk;. Nrhg;G J}s; mlq;fpa ifapy; 
XupU nrhl;Lfs; ePupidr; Nru;j;J> mk;khztu; vt;thW czu;e;jhu; 
vdf; Nfl;fTk;. gpd;du;> kw;nwhU ifapYs;s FSf;Nfh]pd; XupU 
nrhl;Lfs;  ePupidr; Nru;f;fTk;. 
 
     FSf;NfhRld; ePupidr; Nru;f;Fk; nghOJ vt;thW czu;tha;? 
 

------------------------------------ 
------------------------------------ 

     Nrhg;Gj; J}Sld; ePiur; Nru;g;gjw;Fk;> FSf;Nfh]{ld; ePiur; 
Nru;g;gjw;Fk; ,ilNa cs;s NtWghL ahJ? 
 

------------------------------------ 
------------------------------------ 

 
  
 
 rpy khw;wq;fspd; nghOJ ntg;gk; cwpQ;rg;gLfpwJ. vLj;Jf;fhl;lhf> ePu; ntg;gj;ij 
cwpQ;rp ePuhtpahfpwJ mNjNghy; gdpf;fl;b ntg;gj;ij Vw;W> cUfp ePuhfpwJ> ,k;khjpup 
ntg;gj;ij cwpQ;Rk; khw;wq;fs; ntg;g Vw;G khw;wq;fs; vd;wiof;fg;gLk;. 
 
fhy – xOq;F kw;Wk; fhy – xOq;fw;w khw;wk; 
 
 khw;wk; epfOk; fhy ,ilntspapd; mbg;gilapy;> khw;wq;fis fhy xOq;F khw;wk; 
my;yJ fhy – xOq;fw;w khw;wk; vd;W tifg;gLj;jyhk;. 
 
fhy xOq;F khw;wq;fs; 
 
Fwpg;gpl;l fhy ,ilntspapy; khw;wq;fshdJ kPz;Lk; epfo;e;jhy;> mJ fhy xOq;F 
khw;wq;fs; vdg;gLk;.  
 
  G+kpapd; Row;rp kw;Wk; Rw;Wjy;> ,jaj;Jbg;G> kzpf;nfhU Kiw fbfhuk; 
mbf;fk; epfo;T> fbfhuj;jpd; neub – Ks;/epkpl - Ks;/kzp – Ks;spd; Xl;lk; Mfpa rpy 
fhy – khw;wq;fshFk;.  
 
 xt;nthU tUlKk; gUtq;fs; khWtJ. kiof;fhyk; Kjy; Fspu;fhyk; tUtJ kw;Wk; 
Fspu;fhyj;jpypUe;J Nfhilf;fhyk; tUtJ Nghd;wit. Ehk; xt;nthU tUlKk; mDgtpf;Fk; 
khw;wkhFk; Fspu;fhyj;jpy; vd;d tifahd Milfs; mzpfpNwhk;? 
 

Nfhilf;fhyj;jpy; vd;d tifahd Milfs; mzpfpNwhk;? 
 



 

126 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

Fspu;fhyj;jpypUe;J ehk; Nfhilf;fhyk; te;jTld;> ehk; cLj;Jk; cilapd; jd;ikAk; 
khWfpwJ. Fspu;fhyj;jpy; fk;gspapyhd MilfisAk;> Nfhilf;fhyj;jpy;  gUj;jpapyhd 
MilfisAk; mzpfpNwhk;. Vnddpy; Fspu;fhyk; Fspu;r;rpahfTk;> Nfhilf;fhyk; ntg;gkhfTk; 
,Uf;Fk;. Fspu;fhyj;jpy; ,utpd;.  ePsk; Nfhilf;fhyj;jpy; Fspu; ghdq;fisAk;. 
Fwpu;fhyj;jpy; #lhd NjePu;> fhgp my;yJ ghypid gUf tpUk;GfpNwhk;. ,k;khw;wq;fs; 
gUtq;fs; khWtjhy; Vw;gLk; rPNjh~zj;ijg; nghUj;jJ. 

 
gUtq;fs; khWtJk; mijr; rhu;e;J thdpiy khWtJk; epiyahd mr;rpy; RoYk; 

G+kpapd; Row;rpahy; epfo;fpwJ. ,aw;ifapy; gUtfhy khw;wq;fs; Vw;gLk; epfo;T fhy – 
xOq;F khw;wkhFk;. 
fhy – xOq;fw;w khw;wq;fs; 
 
 xU Fwpg;gpl;l fhy ,ilntspapy; kPz;Lk; epfohj khw;wq;fSk; rPuw;w fhy 
,ilntspay; epfOk; khw;wq;fSk; fhy – xOq;fw;w khw;wq;fshFk;. vupkiy ntbj;jy;> 
epyeLf;fk; Vw;gLjy;> ,bAld;; $ba kionghoptpd; nghOJ Njhd;Wk; kpd;dy;> fpupf;nfl;by; 
,U GwKk; cs;s ];lk;Gfspd; ,ilg;gl;l njhiytpy; XLk; Ml;lf;fhuupd; Xl;lk;> eldk; 
MLgtUila fhy;fspd; xOq;fw;w khw;wq;fshFk;. 
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7 tJ mwptpay;- 3 

myF – 1 
 

xspapay; 
mwpKfk; 
 Xh; ,Ul;liwapy; ePq;fs; EioAk; NghJ> mq;F ,Uf;Fk; nghUs;fs; cq;fs; 
fz;fSf;Fg; Gyg;gLtjpy;iy. kpd;tpsf;F xd;wpid ePq;fs; xspur; nra;Ak; nghOJ> miwapy; 
cs;s nghUl;fis cq;fshy; fhz ,aYfpwJ. ek;khy; nghUs;fis vt;thW fhz 
KbfpwJ? ePq;fs; ,g;Gj;jfj;ij ghh;f;Fk;NghJ> Gj;jfj;jpd; kPJ tpOk; xspahdJ> 
gphpjpgypf;fg;gl;Lg; gpd; cq;fs; fz;fis te;jilfpwJ. Xsp vd;gJ ek;ikr; Rw;wp cs;s 
midj;ijAk; fhz cjTk; Mw;wypd; xU tifahFk;. Xspia ek; fz;fs; fz;Lzh;e;J 
nfhs;fpd;wd. ek; ghh;itf;F xsp vd;gJ kpfTk; mtrpak;. ,g;ghlj;jpy; xspiag; gw;wp 
tphpthf mwpe;J nfhs;Nthk;. 
 

      jhtuq;fSf;F Kf;fpa Mw;wy; %ykhfj; jpfo;tJ #hpa xsp MFk;. 
vdNt> jhtuq;fs; ngUk;ghYk; #hpa xspiar; rhh;e;Js;sd. kdpjh;fSk; 
tpyq;FfSk; jhk; cz;Zk; cztpypUe;J fhh;Nghi`l;Nul;> Gujk; kw;Wk; 
nfhOg;G Mfpa Cl;lr;rj;Jfisg; ngw;Wf; nfhs;fpd;wd. jhtuq;fs; #hpa 
xsp> fhw;wpy; cs;s fhh;gd; - il Mf;irL kw;Wk; Gtpapy; cs;s ePh; 
Mfpatw;iwg; gad;gLj;jp xspr;Nrh;f;if vd;Dk; epfo;T %yk; czitj; 
jahhpj;Jf; nfhs;fpd;wd. jhtuq;fspd; xspr;Nrh;f;if epfo;tpw;F #hpa xsp 
kpfTk; mtrpak; MFk;. 

 
Xsp %yq;fs; 
  
 Xspia ckpOk; nghUs;fs;> xsp %yq;fs; vdg;gLk;. xspiag; gy;NtW %yq;fs; 
jUfpd;wd. xspapd; %yq;fis ,Utiffshfg; gphpf;fyhk;.  

1. ,aw;if xsp%yk; 
2. nraw;if xsp%yk; 

 
,aw;if xsp%yk; 
 
 ,aw;ifahfNt xspia ckpOk; nghUl;fs; ,aw;if xsp%yq;fs; vdg;gLfpd;wd. 
#hpad; xU Kjd;ikahd ,aw;if xsp%yk; MFk;. thdpy; kpd;Dk; el;rj;jpuq;fSk;> 
#hpaidg; Nghd;Nw xspia cUthf;Ffpd;wd vdpDk; el;rj;jpuq;fs; #hpadplkpUe;J ntF 
njhiytpy; cs;sjhy;> mit jUk; xspapd; msT Fiwthf cs;sJ. ,utpy; re;jpud; 
xspiaj; jUfpwJ. rpy caphpdq;fSk; xspia ckpOk; jd;ikia ngw;wpUf;fpd;wd. ,g;gz;G 
caphpdq;fspd; “caphp xsph;jy;” vd;W miof;fg;gLfpwJ. ,jw;Ff; fhuzk; mt;tif 
caphpdq;fspy; Vw;gLk; Ntjp khw;wq;fNs MFk;. kpd; kpdpg; G+r;rp> n[y;yp kPd;> rpy Mo;fly; 
jhtuq;fs; kw;Wk; rpy Ez;Zaph;fs; ,aw;ifahfNt xspia ckpo;fpd;wd. 
 
nraw;if xsp%yk; 
 
 ,aw;if xsp%yq;fs; Nghd;W my;yhky;> xspiar; nraw;ifahf ckpOk; nghUs;fs; 
nraw;if xsp %yq;fs; vdg;gLk;. vhpAk; nkOFth;j;jp Rlh; vhp tpsf;F> epahd; tpsf;F> 
Nrhbak; Mtp tpsf;F Nghd;wit nraw;if xsp %yq;fSf;F cjhuzq;fs; MFk;. 
nraw;ifahf xspia ckpOk; xsp %yq;fis %d;W tpjkhf tifg;gLj;jyhk; mit 
gpd;tUkhW: 
 

1. ntg;g xsp %yq;fs;: rpy nghUs;fis mjpf ntg;gepiyapy; ntg;gg;gLj;Jk; NghJ 
mit xspia ckpoj; njhlq;Ffpd;wd. mjpf #lhd ,Uk;Gf; fk;gp rptg;G epw 
xspia ckpo;fpwJ.  
vLj;Jf;fhl;L: vhpAk; nkOFth;j;jp ntz;Rlh; vhp tpsf;F Nghd;wit. 

 
2. thAtpwf;f xsp %yq;fs;: kpd;rhuj;ijf; Fiwe;j mOj;jk; nfhz;l rpy thAf;fspd; 

topNa nrYj;Jk;nghJ> mt;thAf;fspd; topNa kpd;dpwf;fk; Vw;gl;L xspia 
cUthf;FfpwJ. 
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vLj;Jf;fhl;L: epahd; tpsf;F> Nrhbak; Mtp tpsf;F Nghd;wit. 
  

   ehk; tPl;by; gad;gLj;Jk; Foy; tpsf;F (tube light) xU tifahd 
thAtpwf;f xsp %yk; MFk;. ,J xsph;jypd; %yk; ekf;Ff; fz;ZU xspiaj; 
jUfpwJ. Fohapd; topNa nry;Yk; kpd;Ndhl;lk;> ghjur Mtpiaj; J}z;b 
Fiwe;j miyePsk; nfhz;l Gw Cjhf; fjph;fis cUthf;FfpwJ. ,f;fjph;fs; 
Fohapd; cl;gFjpapy; G+rg;gl;l gh];gu]pd; Nky; tpOe;J Foy; tpsf;if xspur; 
nra;fpd;wd. 
 

 
Xspapd; gz;Gfs; 
 ,g;gFjpapy;> xspapd; gz;Gfis Ma;T nra;Nthk;. Xspapd; rpy mbg;gilg; gz;Gfs; 
fPNo nfhLf;fg;gl;Ls;sd. 

❖ xspapd; Neh;f;Nfhl;Lg; gz;G 
❖ xspapd; vjpnuhspj;jy; gz;G 
❖ xspapd; Ntfk; 
❖ nghUs;fNshL xspapd; nray;ghL 

• xsp CLUTk; jd;ikiag; nghUj;J nghUs;fspd; tiffs; 
• epoy;fspd; cUthf;fk; 
• rkjs Mb kw;Wk; gpk;gq;fs; 

❖ epwkhiy 
 
xspapd; ghij 
xsp vt;thW nry;fpwJ? 

• mlh;e;j fhLfspy;> kuq;fspd; fpisfspd; topNa #hpa xsp CLUtpr; nry;tij 
ghh;j;jpUf;fpwhah? 

• cd; tPl;bd; rpnkz;l; Rth; rpW Jisfspd; topNa #hpa xsp tUtij 
ghh;j;jpUf;fpwhah? 

• Nyrh; tpsf;fpd; xsp topNa nry;tijg; ghh;j;jpUf;fpwhah? 
 

xspahdJ Neh;f;Nfhl;by; gazpf;fpwJ. mJ jd;Dilag; ghijia jd;dpr;irahf 
khw;w ,ayhJ. ,JNt xspapd; Neh;f;Nfhl;Lg; gz;G vdg;gLk;. ,J xspapd; Kf;fpakhd 
gz;GfSs; xd;whFk;. 

 
 

     xspahdJ Neh;f;Nfhl;by; nry;Yk; xspahdJ jhNd tise;J 
nry;yhJ. ,JNt xspapd; Neh;f;Nfhl;Lg; gz;G vdg;gLk;. ,J xspapd; 
Kf;fpakhd gz;G MFk;. 
 

 
Crpj;Jis fhkpuh 
 
 Crpj;Jis fhkpuh vd;gJ xspapd; Neh;f;Nfhl;Lg;gz;gpid Ghpe;Jnfhs;s cjTk; 
vspikahd xU fUtp MFk;. 
 
 NkNy fhl;lg;gl;Ls;s glk;> xU Crpj;Jis fhkpuhtpd; khjphpiaf; fhl;LfpwJ. 
‘o’vd;gJ rpwpa Crpahy; Nghlg;gl;l xU Jis MFk;. XY vd;gJ nghUisf; Fwpf;fpwJ 
kw;Wk; Y’X’ vd;gJ XY ,d; gpk;gj;ijf; Fwpf;fpwJ. xspahdJ Neh;f;Nfhl;by; nry;tjhy; X 
ypUe;J tUk; xspf;fjph; XO topahf te;J jpiuapy; X’ I te;jilfpwJ. mNj Nghd;W Y 
apypUe;J tUk; xspf;fjph; YO topahf te;J jpiuapy; Y’I te;jilfpwJ. ,t;thW X kw;Wk;  
Y ,ilapypUe;J tUk; fjph;fs; jpiuapy; Y’ kw;Wk; X’ ,tw;wpw;fpilNa te;jilfpd;wd. 
jpiuapy; Njhd;Wk; Y’X’ vd;gJ XY d; gpk;gk; MFk;. jpiuapy; Njhd;Wk; Y’X’ vd;w gpk;gk; 
jw;fhypfkhdJ. jpiuf;Fg; gjpyhf Gifg;glj; jfl;ilg; gad;gLj;jpdhy; epue;jukhd gpk;gk; 
ekf;Ff; fpilf;Fk;. 
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vjpnuhspg;G 
 xU Kfk; ghh;f;Fk; fz;zhb ekJ Kfj;ijg; gpujpgypf;fpwJ. mirtpy;yhj ePh; 
epiyapd; gug;G> Rw;wpAs;s fhl;rpfisg; gpujpgypf;fpwJ. fz;zhbapy; ek; Kfj;ijg; 
ghh;f;Fk;NghJ> Kfj;jpypUe;J tUk; xspf;fjph;fs; fz;zhbapd; gug;gpd; Nky; gl;L kPz;L 
tUfpwJ. xspf;fjph;fs; vt;thW gphpjpgypf;fg;gLfpd;wd. 
 
xspapd; vjpnuhspg;gpy; gad;gLj;jg;gLk; tiuaiwfs; 
 

 
 

gLfjph;: vjpnuhspf;Fk; gug;gpy; gLk; xspf;fjph; gLfjph; vdg;gLk;. glj;jpy; PO vd;gJ gLfjph;; 
MFk;. 
 
 
vjpnuhspg;Gf; fjph;: vjpnuhspf;Fk; gug;gpy; gLfjph; tpOk; Gs;spapypUe;J kPz;L tUk; fjph; 
vjpnuhspg;Gf;fjph; vdg;gLk;. glj;jpy; OQ vd;gJ vjpnuhspg;Gf;fjph; MFk;. 
 
gLGs;sp: vjpnuhspf;Fk; gug;gpy; vg;Gs;spapy; gLfjph; tpOfpwNjh mg;Gs;sp gLGs;sp vdg;gLk;. 
glj;jpy; ‘O’ vd;gJ gLGs;sp MFk;. 
 
Fj;Jf;NfhL: gLGs;spapd; topahf vjpnuhspf;Fk; gug;gpw;Fr; nrq;Fj;jhf tiuag;gLk; NfhL 
Fj;Jf;NfhL vdg;gLk;. glj;jpy; ON vd;gJ Fj;Jf;NfhL MFk;. 
 
gLNfhzk;: gLfjph; ‘PO’ -w;Fk; Fj;Jf;NfhL ON -w;Fk; ,ilNa cs;s Nfhzk; gLNfhzk; 
MFk;. gLNfhzk; ‘i’ vdf; Fwpg;gplg;gLfpwJ.  
 
vjpnuhspg;Gf;Nfhzk;: vjpnuhspg;Gf;fjph; OQ -w;Fk;> Fj;Jf;NfhL ON -w;Fk; ,ilNa cs;s 
Nfhzk; vjpnuhspg;Gf;Nfhzk; MFk;. vjpnuhspg;Gf;Nfhzk; ‘r’ vdf; Fwpg;gplg;gLfpwJ. 
 
xsp vjpnuhspg;G tpjpfs; 
 

1. gLNfhzKk; (i) vjpnuhspg;Gf; NfhzKk; (r) rkk; 
i = r 

 
2. gLfjph;> Fj;Jf;NfhL kw;Wk; vjpnuhspg;Gf;fjph; Mfpait xNu jsj;jpy; mikAk;. 

 
vLj;Jf;fhl;L 1 
 glj;jpy;> gLfjph; AB, 27 Nfhzj;ij Fj;Jf;Nfhl;Lld; Vw;gLj;JfpwJ. Vdpy; 
vjpnuhspg;Gf;Nfhzj;jpd; kjpg;G vd;d?  

 
jPh;T 
gLNfhzk; (i) = 27 
vjpnuhspg;G tpjpapd;gb 
gLNfhzk; = vjpnuhspg;Gf;Nfhzk; 

vdNt vjpnuhspg;Gf;Nfhzk; (r) = 27  
 
vLj;Jf;fhl;L 2. 
 Xh; xspf;fjph; vjpnuhspg;Gj; jsj;jpy; gl;L 43 Nfhzj;ijf; fpilj;jsj;Jld; 
Vw;gLj;JfpwJ vdpy; 
 

i. gLNfhzj;jpd; kjpg;G vd;d? 

ii. vjpnuhspg;Gf; Nfhzj;jpd; kjpg;G vd;d? 
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iii. gLfjpUf;Fk; vjpnuhspg;Gf;fjpUf;Fk; ,ilNa cs;s Nfhzk; vd;d? 

iv. vjpnuhspg;Gf;fjpUf;Fk;> vjpnuhspf;Fk; jsj;jpw;Fk; ,ilNa cs;s Nfhzk; 
vd;d?  

jPh;T 

i. gLNfhzk; = :i  = 90 – 43 = 47 

ii. vjpnuhspg;Gf;Nfhzk; = r= i  = 47 

iii. i + r = 47 + 47 = 94 

iv. x= 90 – r = 90 – 47 = 43 
 
 
vjpnuhspg;gpd; tiffs; 
 
 fz;zhbapy; ek; gpk;gj;ijf; fhz;fpNwhk;. Mdhy; tPl;bd; Rthpy; ek; gpk;gj;ijf; fhz 
,aytpy;iy Vd;? ,uz;L gug;GfSk; xspia vjpnuhspf;fpd;wd. Rth; vjpnuhspf;Fk; 
xspahdJ ek; fz;fis te;J miltjhy; ehk; mjidf; fhz KbfpwJ. Rth; xspia 
vjpnuhspf;ftpy;iy vdpy; ek;khy; Rtiu fhz ,ayhJ.  

 
 

 xspahdJ> vjpnuhspg;G tpjpapd;gb midj;Jg;gug;GfspYk; vjpnuhspf;fg;gLfpwJ vd;gJ 
ehk; mwpe;j xd;W. xspapd; vjpnuhspg;G tpjp nray;gLtJ gug;gpd; tbtj;ijg; nghUj;jJ 
md;W. Neh;Fj;jhd gug;Gfs; Nfhzg;gug;Gfs; kw;Wk; tise;jgug;Gfs; Nghd;w midj;J 
tifg;gug;GfspYk;> xspapd; vjpnuhspg;G tpjpia ehk; ep&gpf;fyhk;. vjpnuhspf;Fk; gug;gpw;Fr; 
nrq;Fj;jhf xU Gs;spapy; Fj;Jf;NfhL tiua KbAkhapd; mg;Gs;spapy; gLNfhzKk; 
vjpnuhspg;Gf;NfhzKk; rkk; MFk;. vjpnuhspf;Fk; gug;G totog;ghdJk; rkjskhfTk; 
,Ug;gpd;> gug;gpd; vy;yhg; Gs;spfspd; Fj;Jf;NfhLfSk; xNu jpirapy; mikAk;. 
   
 
 vdNt ,izfjph;fs; nfhz;l xspf;fw;iwahdJ totog;ghd rkjs gug;gpd; Nky; 
tpOe;J Fwpg;gpl;l xU Nfhzj;jpy; vjpnuhspf;fg;gLfpwJ. vjpnuhspf;fg;gLk; fjph;fSk; 
,izfjph;fNs. vdpDk; totog;gw;w rkjsk; ,y;yhj xU gug;gpidf; fUJf. ,t;tif 
nrhunrhug;ghd gug;gpy; Xh; xspf;fjph; tpOk;NghJ vd;d epfOk;? Xspf;fw;iwapy; xt;nthU 
fjpUk; nrhunrhug;ghd gug;gpy;> glj;jpy; fhl;bAs;sgb tpOfpwJ. 

 
A,B,C,D kw;Wk; E vd;w Ie;J gLfjph;fs; xU gug;gpd; Nky; tpOfpd;wd. mf;fjph;fs; 

gLk Gs;spfspypUe;J tiuag;gLk; Fj;Jf;NfhLfs; fUik epwf;Nfhl;by; tiuag;gl;L ‘ON’ 
vdf; Fwpaplg;gl;Ls;sd. vjpnuhspg;G tpjpapd; gb  A’ ,B’ ,C’ ,D’ kw;Wk; E’ vd;gd 
vjpnuhspg;Gf;fjph;fs; MFk;. gLfjph;fs; xd;;Wf;nfhd;W ,izahf ,Ue;j NghjpYk;> 
vjpnuhspg;Gf;fjph;fs; xt;nthd;Wk; ntt;NtW jpirapy; nry;fpd;wd. 

 
,t;thW vjpnuhspg;G vd;gJ ,Utifapy; eilngWfpwJ vd;gijf; $wyhk;. 

Vjpnuhspf;Fk; gug;G totog;ghfTk; rkjskhftk; ,Ug;gpd;> xOq;fhd vjpnuhspg;G eilngWk;. 
xOq;fhd vjpnuhspg;gpy; gLfjph;fs;> ,izfjph;fshfg; gug;gpd; Nky; tpOe;J> 
,izfjph;fshfNt vjpnuhspf;fg;gLfpd;wd. gug;G nrhunrhug;ghf ,Ug;gpd; xOq;fw;w 
vjpnuhspg;G eilngWk;. ,t;tif epfo;tpy; vjpnuhspg;gpw;Fg; gpd; xspf;fjph;fs; ntt;NtW 
jpirapy; nry;fpd;wd.  

 
gfypy; rd;dypy; topNa #hpa xsp gutp> ek; tFg;giw ntspr;rj;Jld; cs;sJ. 

tFg;giwapd; jiuj;jsk; kw;Wk; Rth;fs; xOq;fw;w vjpnuhspg;gpw;F cl;gLfpd;wd. xUNtis> 
jiuj;jsk; fz;zhb Nghd;W totog;ghf ,Ug;gpd; rd;dy; topNa tUk; #hpa xspahdJ 
jiuapy; xOq;fhd vjpnuhspg;gpw;F cl;gl;L miwapd; Nkw;$iuf;Fr; nrd;W tpLk;. NkYk; 
miwapd; ,lJ kw;Wk; tyg;gf;fq;fSf;F mf;fjph;fs; nry;yh ,jdhy; miwapd; ,lJ 
tyJRth;fs; ,Ul;lhfNt ,Uf;Fk;. Mdhy; miwapd; Rth;fSk; jiuAk; totog;ghf 
,y;yhky; ,Ug;gjhy;> xspahdJ Rth;fspy; gl;L xOq;fw;w vjpnuhspg;G mile;J miw 
KOtJk; ntspr;rk; milfpwJ. 
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xspf;fw;iwapd; tiffs; 
 
 nghJthf xsp vd;gJ> xNu xU fjph; md;W. mJ gy xspf;fjph;fspd; njhFg;G MFk;. 
Xh; xspf;fw;iw vd;gJ> xd;Wf;nfhd;W ,izahd fjph;fshfNth> Ftpf;Fk; fjph;fshfNth 
tphpf;Fk; fjph;fshfNth ,Uf;Fk;. #hpadplkpUe;J tUk; xspf;fjph;fs; xd;Wf;nfhd;W 
,izahf ,Uf;Fk;. thfdq;fspd; Kfg;G tpsf;fpypUe;J tUk; xspf;fjph;fSk; 
,izfjph;fNs. ,Ug;gpDk; vhpAk; nkOFth;j;jpapypUe;J tUk; xspf;fjph;fs; vy;yhj; 
jpirfspYk; nry;fpd;wd. ,f;fjph;fs; tphpfjph;fs; MFk;. /gpsh~; xspapy; ,Ue;J tUk; 
xspf;fjph;fSk; tphpfjph;fNs. nyd;irg; gad;gLj;jp xspf;fw;iwapidf; Ftpf;f KbAk;. xU 
ifalf;f nyd;irg; gad;gLj;jp #hpa xspf;fjph;fis xU Gs;spapy; Ftpf;f KbAk;.  
 
xspapd; Ntfk; 
 
 ,Ul;liw xd;wpy; xU kpd;tpsf;if xspu tpLk;NghJ xspahdJ (ntspr;rk;) miw 
KOtJk; cldbahfg; guTfpwJ. xspahdJ> Ntfkhfg; gazpg;gNj> ,jw;Ff; fhuzk;. 
ntw;wplj;jpy; xspahdJ> nehbf;F 3 yl;rk; fp.kP. njhiyT nry;Yk;. xspiatpl Ntfkhf 
ve;j xU nghUSk; gazpg;gjpy;iy. 
 
xspAldhd nghUs;fspd; njhlh;G 
 
 njspthd xU fz;zhbj; Jz;L xU fhfpjk; kw;Wk; cNyhfj;jhyhd xU jhs; 
Mfpatw;iw vLj;Jf;nfhs;f. xt;nthU nghUspd; xU gf;fj;jpy; xspiar; nrYj;jTk;. 
xspahdJ nghUspd; topNa CLUtp kWGwj;jpy; tUfpwjh? ,y;iyah? vdr; Nrhjpf;fTk;. 
Njspthd fz;zhbj;Jz;bd; kWgf;fk; ntspr;rk; tUtijf; fhz KbfpwJ mNj rkak; 
fhfpjj;jpd; kWgf;fk; kq;fyhd ntspr;rKk; cNyhfj;jhspd; kWgf;fk; xsp vJTk; tutpy;iy 
vd;gijAk; mwpayhk;. 
 
 cl;GFjpwidg; nghUj;Jg; nghUs;fspd; tiffshfg; gphpf;fhyhk;. 
 
Xsp CLUTk; nghUs;fs;: 
 
 Xsp KOtJk jd; topNa mDkjpf;Fk; nghUs;fs; xsp CLUTk; nghUs;fs; vd 
miof;fg;gLfpd;wd. 
 
cjhuzk; 
 
 fz; fz;zhbfs;> J}a fz;zhbf; Ftis> J}a ePh;> NgUe;jpd; Kfg;Gf; fz;zhb. 
 
gFjp CLUTk; nghUs;fs; 
 
 xspiag; gFjpahfj; jd; topNa nry;y mDkjpf;Fk; nghUs;fs;> gFjp CLUTk; 
nghUs;fs; vdg;gLk;. nrhunrhug;ghd rd;dy; fz;zhbapd; gpd;Gwk; epw;Fk; xUthpd; 
gpk;gj;ijj; njspthf ek;khy; fhz ,ayhJ. Vnddpy; nrhunrhug;ghd fz;zhb 
mthplkpUe;J tUk; xspapd; xU gFjpia kl;LNk mDkjpf;fpwJ. 
 
xsp CLUthg; nghUs;fs;: 
 
 xspiaj; jd; topNa KOtJkhf mDkjpf;fhj nghUs;fs; xsp CLUthg; nghUs;fs; 
vdg;gLk;. fl;llr; Rth;> nfl;b ml;il> fy; Nghd;wit xsp CLUthg; nghUs;fSf;F 
cjhuzq;fs; MFk;. 
 
epoy;fs; 
 
epoy;fs; vt;thW cUthfpd;wd? 
 
 xsp CLUthg; nghUs;> xspiaj; jd; topr; nry;y mDkjpg;gjpy;iy vd;gij ehk; 
mwpe;Njhk;. xspahdJ Neh;f;Nfhl;by; kl;LNk gazpf;Fk;. mJ jd; ghijapy; cs;s 
nghUisr; Rw;wp tise;J nry;yhJ. vdNt> epoy;fs; cUthfpd;wd. epoy;fs; vg;NghJk; xsp 
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%yj;jpw;F vjph;j;jpirapy; cUthFk;. xspGfhg;nghUs;fs; jk; jd; kPJ tpOk; xspia NkYk; 
guthky; jLj;J tpLtjhy; epoy;fs; cUthfpd;wd. 
 
epoypd; gFjpfs; 
 
 xU Gs;sp %yj;jpypUe;J tUk; xspapd; ghijapy; Xh; xspg;Gfhg;nghUis 
itf;Fk;NghJ> xNu rPuhd fUikahd epoy; kl;Lk; jpiuapy; Njhd;Wk;. ,JNt fUepoy; 
vdg;gLk;. xU mfd;w xsp%yj;jpypUe;J> tUk; xspapd; ghijapy; Xh; xspGfhg;nghUis 
itf;Fk;NghJ> rpwpa fUepoy; Njhd;Wk;. fUepoiyr; Rw;wpYk; XusT xspA+l;lg;gl;l epoy; 
gFjp Njhd;WfpwJ. ,JNt Gwepoy; vdg;gLk;. Gwepoy; gFjpahdJ fUepoYf;F mUfpy; 
fUikahfTk;> ntspg;gFjpia Nehf;fpr; nry;y nry;y nghypTkpf;fjhfTk; mikAk;. 
 
epoypd; gz;Gfs;: 
 

1. vy;yhg; nghUs;fSk; epoy;fis cUthf;Ftjpy;iy. xsp CLUthg; nghUs;fs; 
kl;LNk epoy;fis cUthf;Ffpd;wd. 

2. epoy;fs; vg;nghOJk; xsp %yk; ,Uf;Fk; jpirf;F vjph;j; jpirapy; cUthFk;.  
3. xU nghUspd; epoiyf; nfhz;L mg;nghUspd; jd;ikiaf; fz;lwpa ,ayhJ.  
4. xU nghUspd; epwk; vJthf ,Ug;gpDk; mg;nghUspd; epoy; vg;nghOJk; fUikahfNt 

Njhd;Wk;. 
5. xsp %yk; xsp CLUthg;nghUs; kw;Wk; epoy; Mfpa %d;Wk; xNu Neh;f;Nfhl;by; 

mikAk;. 
6. xU nghUspd; epoypd; msthdJ> xsp%yk; kw;Wk; nghUSf;F ,ilNa cs;s 

njhiyT: nghUs; kw;Wk; jpiuf;F ,ilNa cs;s njhiyT Mfpatw;iwr; 
rhh;e;Js;sJ. 

 
fpufzq;fs; 
 
 xspapd; Kd;dpiyapy; VNjDk; xU thdpay; nghUs; gFjpahfNth KOtJkhf 
kw;nwhU thdtpay; nghUshy; kiwf;fg;gLk; NghNj fpufzk; Njhd;WfpwJ. ,t;thW xspapd; 
Neh;Nfhl;Lg; gz;gpd; fhuzkhfr; #hpa kw;Wk; re;jpu fpufzq;fs; epfo;fpd;wd. 
 
#hpa fpufzk; 
 
 #hpaDf;Fk; Gtpf;Fk; ,ilNa re;jpud; Rw;wp tUk;NghJ> #hpa fpufzk; epfo;fpwJ. 
#hpa fpufzj;jpd; NghJ> re;jpudpd; epoy; MdJ> Gtpapd; Nky; (glj;jpy; cs;sthW A y; 
tpOfpwJ) vdNt> Gtpapy; A vd;w gFjpapy; ,Ug;gth;fshy; #hpaidf; fhz ,ayhJ. 
,JNt #hpa fpufzk; vd miof;fg;gLfpwJ. mNj Nghd;W Gtpapd; B kw;Wk; C vd;w 
gFjpapy; (glj;jpy; cs;sthW) ,Ug;gth;fshy; #hpaidg; gFjpahff; fhz ,aYk;.  

 
re;jpu fpufzk; 
 
 #hpaDf;Fk; re;jpuDf;Fk; ,ilNa GtpahdJ ,Uf;Fk; nghJ re;jpu fpufzk; 
epfo;fpwJ. #hpadplkpUe;J tUk; xspia GtpahdJ jLj;J tpLfpwJ. vdNt> Gtpapd; 
epoyhdJ re;jpudpd; Nky; tpOfpwJ. ,jdhy; GtpapypUg;gth;fSf;Fk; re;jpuid 
KOtJkhfNth gFjpahfNth fhz ,ayhJ. ,JNt re;jpu fpufzk; vdg;gLfpwJ. 

 
rkjs Mb 
 rkjs Mb vd;gJ> vjpnuhspg;gpd; %yk; gpk;gj;ij cUthf;Fk; totog;ghd xU 
rkjs gug;G MFk;. xU rkjs MbahdJ mjd; Kd; Njhd;Wk; nghUspd; gpk;gj;ij 
cUthf;Fk;. 
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Xsp ,io: 
 
 Xsp ,io vd;gJ KO mf vjpnuhspg;Gj; jj;Jtj;jpd; gb nray;gLk; xU rhjdk; 
MFk;. ,r;rhjdk; %yk; xsp rkpf;iQfis> (signal) Xhplj;jpypUe;J kw;Nwhh; ,lj;jpw;Ff; 
Fiwthd Neuj;jpy; kpFe;j Mw;wy; ,og;G ,y;yhky; mDg;g ,aYk;. ,jDs;> xsp 
rkpf;iffis mDg;Gk; tifapy; fz;zhb cs;sfk; nfhz;l xd;W my;yJ mjw;F Nkw;gl;l> 
tisAk; jd;ik nfhz;l ,iofSk; cs;sd. xsp ,ioapid tisf;fyhk;. klf;fyhk;. 
xspapioapd; xU Kidapy; xspahdJ tpOk;NghJ> mJ fz;zhb cs;sfj;jpy; KO mf 
vjpnuhspg;G mile;J kWKidapy; Fiwe;j Mw;wy; ,og;Gld; ntsptUfpwJ. juT my;yJ 
jfty; xspapay; Jbg;Gfshf> xsp ,ioapd; %yk; mDg;gg;gLfpwJ. xsp ,iofs; Nfgps; 
njhiyj;njhlh;G mfd;w miythpir njhlh;Gr; rhjdq;fs; Nghd;w mjpNtf njhlh;G 
mDg;Giffspy; ngUksT gad;gLj;jg;gLfpwJ. njhiynjhlh;Gf;F Kd;dh; gad;gLj;jpa 
jhkpuf;fk;gpapyhd tlj;jpw;F khw;whf ,g;nghOJ xspapiofs; gad;gLj;jg;gLfpd;wd. 
jhkpuf;fk;gpapyhd tlj;ijtpl xspapio tlj;jpd; %yk; mjpf msT jfty;fis mDg;g 
KbAk;. 

 
nka; kw;Wk; khagpk;gk;  
 
 Crpj;Jisf; fhkpuh kw;Wk; Mbapy; Njhd;Wk; gpk;gq;fisg; ghh;j;Njhk;. ,t;tpuz;bYk; 
Njhd;wpa gpk;gq;fSf;F ,ilNaahd NtWghL vd;d? 
 
 Kjypy; Crpj;Jisf; fhkpuhtpy;> nghUspd; gpk;gk; jpiuapy; tpOfpwJ Mbapy; 
cUthFk; nghUspd; gpk;gj;ijj; jpiuapy; tPo;j;j KbahJ. 
 
 jpiuapy; tPo;j;jg;gLk; gpk;gq;fs; nka; gpk;gk; vdTk; jpiuapy; tPo;j;j Kbahj 
gpk;gq;fs; kha gpk;gk; vdTk; $wg;gLfpd;wd.  
 
 NkYk;> Crpj;Jisf;fhkpuhtpy; ngwg;gLk; gpk;gk; jiyfPohdJ. Mbapy; Njhd;Wk; 
gpk;gk; NeuhdJ. 
 
rkjs Mbapy; Njhd;Wk; gpk;gq;fspd; gz;Gfs; 

• rkjs Mbapy; Njhd;Wk; gpk;gk; NeuhdJ 
• rkjs Mbapy; Njhd;Wk; gpk;gk; nka;gpk;gk; MFk;. 
• rkjs Mbapy; Njhd;Wk; gpk;gKk; nghUSk; xNu mstpy; ,Uf;Fk;. 
• rkjs MbapypUe;J> nghUs; ,Uf;Fk; njhiyTk;> gpk;gk; Njhd;Wk; njhiyTk; 

rkk;. 
• Rkjs Mbapy; Njhd;Wk; gpk;gk; ,ltykhw;wk; ngWk;. 

 
   Mk;Gyd;Rfspy;  ”AMBULANCE “ vd;w thh;j;ij gpd;Ndhf;fp 

 Vd; ,J Nghd;W vOjg;gLfpwJ? 
 
   rkjs Mbapd; ,ltykhw;wk; vd;w gz;G ,q;Fg; gad;gLj;jg;gLfpwJ. 
Ch;jpapy; gpd;Ndhf;fp vOjg;gl;l thh;j;ijapd; vOj;Jf;fs; Kd; nry;Yk; 
thfdj;jpd; fz;zhbapy; ,ltykhw;wj;jpd; fhuzkhf ”AMBULANCE “  
vd Neuhfj; njhpAk;.     
 

 
rkjs Mb kw;Wk; Crpj;Jisf; fhkpuh ,tw;wpy; Njhd;Wk; 

gpk;gq;fSf;F ,ilNa cs;s NtWghL 
 

Crpj;Jis fhkpuhtpy;  
Njhd;Wk; gpk;gk; 

rkjs Mbapy; Njhd;Wk; 
gpk;gk; 

 
nka; gpk;gk; kha gpk;gk; 
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gpk;gj;jpd; msT> nghUspd; 
msTld; xg;gpLk;NghJ khWglyhk; 

gpk;gk; kw;Wk; nghUspd; msT 
rkk; 
 

jiyfPo;g; gpk;gk;  Neuhd gpk;gk; 
 

 
 

thfdq;fspd; gpd;Gwk; Vd; rptg;G epw tpsf;Ffs; nghUj;jg;gl;Ls;sd? 
 

1. rptg;G epwk; fhw;W %yf;$Wfshy; Fiwthd mstpy; 
rpjwbf;fg;gLfpd;wd. 

2. rptg;G epwkhdJ kw;w epwq;fistpl mjpf miyePsk; nfhz;lJ MFk;. 
vdNt> rptg;G epwk; fhw;wpy; mjpf njhiyT gazk; nra;Ak;. 

 
 

 
epwq;fs; 
 
 xsp vd;gJ Mw;wypd; xU tbtk;. mJ ek; fz;zpd; tpopj;jpiuiaj; J}z;b 
ghh;itia Vw;gLj;JfpwJ. fz;ZW xsp vd;gJ gy;NtW epwq;fisf; nfhz;lJ. xt;nthU 
epwKk;> Fwpg;gpl;l Xh; miy ePs kjpg;igf;nfhz;lJ. fz;ZW xspapd; miyePs neLf;fk; 
MdJ 400 NeNdh kPl;lh; Kjy; 700 NeNdh kPl;lh; tiu kjpg;G cilaJ.(1NeNdh kPl;lh;=10-9 
kPl;lh;) fz;ZW xspapd; gl;il VIBGYOR vdg;gLfpwJ. 
  V  – Violet    – Cjh 
 I    – Indigo   -  fUePyk; 
 B   – Blue       -  ePyk; 
 G   – Green    - gr;ir 
 Y   - Yellow   –  kQ;rs; 
 O  – Orange  – MuQ;R 
 R   – Red        - rptg;G 
  
 Cjh epwk; Fiwe;j miyePsk; nfhz;lJ. rptg;G epwk; mjpf miyePsk; nfhz;lJ. 
Fwpg;gpl;l Xh; miyePsk; nfhz;l epwk;> ek; fz;zpd; tpopj;jpiuia milAk;NghJ> ek; %is 
me;epwj;ij czh;e;Jnfhs;fpwJ. fz;ZW xspapd; midj;J epwq;fSk; ( ) ek; fz;zpd; 
tpopj;jpiuia milAk; NghJ> %isahdJ ntz;ikia czh;fpwJ. ,jpypUe;J nts;is 
vd;gJ xU epwk; my;y. Mdhy;> ntz;ik vd;gJ fz;ZW xspapd; midj;J epwq;fspd; 
fyit MFk;. mNj Nghd;W fz;ZW xspapd; midj;J epwq;fSk; ,y;yhj ,lk; 
fUikahf mikAk;.  
 
Kg;gl;lfk; vd;why; vd;d? 
 
 Kg;gl;lfk; vd;gJ ,uz;L rkjsg;gug;GfSf;F ,ilNa FWq;Nfhzk; nfhz;l 
KOtJk; fz;zhb my;yJ gpsh];bf;fpdhy; cUthf;fg;gl;l nghUs; MFk;. 

 
 glj;jpy; fhl;bAs;sthW> xU nts;nshspahdJ Kg;gl;lj;jpd; xU rkjsg;gug;gpd; 
topNa nry;Yk;NghJ> kw;nwhU rkjsg;gug;gpd; topNa VO tz;zq;fshfg; gphpifailAk;. 
,e;epfo;T epwg;gphpif vd miof;fg;gLfpwJ. ,t;thW ngwg;gLk; epwq;fs; epwj;njhFg;G 
vdg;gLk;.  
 
epA+l;ld; tl;L 
 
 mwptpay; mwpQh; epA+l;ld;> gy tz;zq;fisf; fyg;gjd; %yk; nts;is epwj;ij 
cUthf;Fk; mikg;G xd;iw cUthf;fpdhh;. ,e;j mikg;G epA+l;ld; tl;L vdg;gLfpwJ. xU 
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tl;l tbt ml;il xd;wpid> VO rk tl;l Nfhzg; gphpTfshfg; gphpf;fg;gl;L xt;nthU 
gphptpYk; KiwNa rptg;G> kQ;rs;> MuQ;R> gr;ir> ePyk; fU ePyk; kw;Wk; Cjh tz;zq;fs; 
,lg;gl;bUf;Fk;. 
 
 epA+l;ld; tl;bid mjd; ikak; topNar; nry;Yk; mr;rpidg; nghUj;J Ntfkhfr; 
Row;Wk; NghJ> ek; fz;zpd; nul;bdh ntz;ik epwj;ij czh;j;JfpwJ. epA+l;ld; tl;L 
%yk;> ntz;ik epwk;> VO tz;zq;fis (VIBGYOR) cs;slf;fpaJ vd mwpa KbAk;.  
 
 nts;is epwk; cila Jzp xd;W> nts;is epw xspia vjpnuhspf;Fk;. nts;is 
xspahdJ> gy tz;zq;fspd; njhFg;G vd;gij ehk; mwpNthk;. xU nts;isr; rl;ilia 
xU kQ;rs; epw n[yl;bd; fhfpjj;ijf; nfhz;L ghh;f;Fk; NghJ> mr;rl;ilahdJ kQ;rs; 
epwj;jpy; Njhd;Wk;. ,jpypUe;J ehk; mwpe;J nfhs;tJ vd;d? kQ;rs; epw n[yl;bd; fhfpjk; 
kQ;rs; epwj;ijj; jtpu kw;w epwq;fisj; jd; topNa nry;y mDkjpg;gjpy;iy. ,Nj Nghd;W> 
rptg;G kw;Wk; ePy epw n[yl;bd; fhfpjq;fs; KiwNa rptg;G kw;Wk; ePy tz;zq;fisj; jtpu 
kw;w epwq;fisj; jd; topNa nry;y mDkjpg;gjpy;iy. 
 

 
 
epwq;fspd; njhFg;G 
 epwq;fspd; njhFg;G vd;gJ> ,uz;L my;yJ %d;W jdpj;Jtkhd epwq;fis Fwpg;gpl;l 
xU tpfpjj;jpy; fye;J Gjpa epwq;fis cUthf;FtJ MFk;. mt;tifapy; rptg;G> gr;ir 
kw;Wk; ePyk; Mfpa %d;W epwq;fSk; jdpj;Jtkhd epwq;fs; MFk;. ,it Kjd;ik epwq;fs; 
vdTk; miof;fg;gLfpd;wd.  
 

 
• VNjDk; ,uz;L Kjd;ik epwq;fis rkkhd tpfpjj;jpy; fyf;Fk;NghJ> ,uz;lhk; 

epiy epwk; fpilf;Fk;. 
• nk[e;jh> irahd; kw;Wk; kQ;rs; Mfpait ,uz;lhk; epiy epwq;fs; MFk;. 

 
• Kjd;ik epwq;fisr; rkkhd tpfpjj;jpy; xd;whff; fyf;Fk;NghJ nts;is epwk; 

fpilf;fpwJ. 
 

•  
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7 tJ mwptpay; -III 
myF – 2 

 
mz;lk; kw;Wk; tpz;ntsp 

 
mwpKfk; 
 
 “vd; Fwpf;Nfhs; vspjhdJ. mJ gpugQ;rk; Vd; mt;thNw cs;sJ? Vd; mJ epiyahf 
epw;fpwJ? vd;gjid KOikahfg; Ghpe;Jnfhs;Sjy; MFk;.” 

- ];Bgd; `hf;fpq; 
 

tpz;kPd;fs; epiwe;j ,uT thdk;> njhd;W njhl;Nl kdpjh;fisf; fth;e;jpOf;Fk; Xh;  
mjprak; MFk;. ek; %jhijah;fs; ,utpy; thdj;jpy; fhzg;gl;l nghUs;fisf; ftdpj;J 
Mtzg;gLj;jpAs;sdh;. gpugQ;rj;jpidf; Fwpj;j Ma;T thdpay; vd;W miof;fg;gLfpwJ. 
gpugQ;rj;jpy; Nfhbf;fzf;fhd el;rj;jpuq;fs; ,Ug;gJ ekf;Fj; njhpAk;. ,Ug;gpDk; 2000 
my;yJ mjw;F Nkw;gl;l tpz;kPd;fNs ek; ntw;Wf; fz;fSf;Fg; GydhfpwJ. ekJ 
gpugQ;rj;jpd; msT gw;wp ePq;fs; vg;NghjhtJ rpe;jpj;jpUf;fpwPh;fsh? gpugQ;rk; fw;gid;nfl;lhj 
msT nghpaJ. gpugQ;rk; vd;gJ nghJthf> cs;sJ my;yJ ,Ug;gjhf mwpag;gLk; 
midj;jpd; nkhj;jk; vd tiuaWf;fg;gLfpwJ. KO gpugQ;rj;jpd; nkhj;j msT ,d;Dk; 
mwpag;gltpy;iy vd;whYk; fhzf;$ba gpugQ;rj;ij ek;khy; mstpl KbAk;. 
 
 ,e;jg; gpugQ;rj;jpy; tpz;kPd; jpus;fs;> fpufq;fs;> el;rj;jpuq;fs;> tpz;fw;fs;> 
nraw;iff;Nfhs;fs; kw;Wk; midj;J tifahd nghUs;fSk; Mw;wYk; cs;sd. mJ 
tpag;G+l;Lk; Xh; cyfkhFk;. ekJ #hpa kz;lyj;jpd; trpg;gplk; gw;wpa Mr;rhpa%l;Lk; 
cz;ikfis mwpa ,e;j mjpra cyfj;jpw;F ehk; nry;Nthk;. 
 
Gtp ikaf; Nfhl;ghL 
 
 thdk; Xh; mjprak;. #hpad;> re;jpud;> el;rj;jpuq;fs; vy;yhk; fpof;fpy; Njhd;wp Nkw;F 
Nehf;fp efh;tJ Nghy;> ,it midj;Jk; G+kpiar; Rw;wpNa nry;fpd;wd vd;w xU vz;zj;ij 
ekf;F Vw;gLj;Jfpd;wd. efUk; xU NgUe;jpy; ehk; ,Uf;Fk;NghJ> njhiyJ}u kiyfs; kw;Wk; 
kuq;fs; gpd;Ndhf;fp efh;tijg; Nghy; ekf;Fj; Njhd;Wk;. ,J NghyNt> G+kp Roy;tjdhy; 
jhd; #hpad;> re;jpud; kw;Wk; el;rj;jpuq;fs; G+kpiar; Rw;wp tUtJ Nghy; ekf;Fj; 
Njhd;Wfpd;wd. g+kp #hpaidr; Rw;wp tUfpwjh my;yJ #hpad; G+kpiar; Rw;Wfpwjh? Mijg; 
gw;wp cq;fshy; mwpe;Jnfhs;s Kbfpwjh? 
 
 ,uT Neuq;fspy; ePq;fs; thdj;ijg; ghh;j;jhy;> thdk; KOtJk; kpd;Dk; nghUs;fisg; 
ghh;f;f KbAk;. Mdhy; mtw;wpy; rpy kw;w nghUs;fs; NtWgLfpd;wd. mit kpd;DtJ 
,y;iy kw;w el;rj;jpuq;fs; xt;Nthh; ,utpw;Fk; ,ilapy; xU epiyahd Kiwia 
itj;jpUf;Fk;NghJ ,it efh;e;J nfhz;bUf;fpd;wd. ,it el;rj;jpuq;fspd; gpd;dzpapy; 
efh;e;J nfhz;L thdj;ijr; Rw;wp tUfpd;wd. ,it fpufq;fs; vd;W miof;fg;gLfpd;wd. 
ekJ %jhijah; ,tw;iw $h;e;J Nehf;fp> Gtpia ikakhff; nfhz;L njhiyJ}uj;jpy; cs;s 
el;rj;jpuq;fspd; gpd;dzpapy; #hpad;> re;jpud; kw;Wk; gpw fpufq;fs; Rw;wp tUtjhf xU 
gpugQ;rj;ijf; fw;gid nra;J ghh;j;jhh;fs;. 
 
 G+kpjhd; gpugQ;rj;jpd; ikak; vd;w fUj;ij ehk; Ghpe;Jnfhs;s KbfpwJ. g+kpapd; ve;j 
,lj;jpy; ,Ue;J ghh;j;jhYk; #hpad; xU ehSf;F xU Kiw G+kpiar; Rw;wp tUtjhfNt 
Njhd;WfpwJ vd;gNj Kjy; fz;Nzhl;lk;. re;jpud; kw;Wk; fpufq;fs; jq;fs; nrhe;j 
,af;fq;fisf; nfhz;bUe;jhYk;> mit xU ehisf;F xUKiw G+kpiar; Rw;wp Rod;W 
tUtjhfNt Njhd;Wfpd;wd. tpz;kPd;fshy; epuk;gpa thdk; $l khiy Neuj;jpy; cjpj;J xU 
tUlj;jpw;F xU KO Row;rpia Vw;gLj;JtjhfNt Njhd;WfpwJ. ,uz;lhtjhf> G+kpapy; 
,Uf;Fk; ghh;itahsh; G+kp epiyahf ,Ug;gjhfNt czh;fpwhh;.  
   
   
 ehfhpfk; Kd;Ndw;wkile;jNghJ> njhlf;ff; fhy thdpayhsh;fs; tpz;Zyfg; 
nghUs;fspy; ,U tifahd ,af;fj;ijf; fz;lwpe;jdh;. epytpid vLj;Jf;nfhs;Nthk;. 
epythdJ jpdKk; fpof;fpy; cjpj;j Nkw;fpy; kiwfpwJ. vdNt epythdJ g+kpia xU 
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ehSf;F xU Kiw vd;w fhy mstpy; Rw;wpf; nfhz;bUg;gjhff; $wyhk;. Mdhy; xU 
ghh;itahsuhy;> epythdJ NtnwhU tif ,af;fj;ij Nkw;nfhs;tijf; fhz ,aYk;. 
epythdJ ,d;W thdpy; m];tpdp el;rj;jpuj;jpw;F mUfpy; Njhd;wpapUg;gjhf itj;Jf; 
nfhz;lhy;> ehis guzp el;rj;jpuj;jpw;F mUNf ,Ug;gijf; fhzyhk;. mLj;j ehs; mJ 
guzpapd; fpof;fpy; cs;s fhh;j;jpif el;rj;jpuj;jpw;F mUNf ,Uf;Fk;. 27 ehSf;Fg; gpwF> 
epyT rpwpJ rpwpjhff; fpof;F Nehf;fp efh;e;J> kPz;Lk; m];tpdpf;F mUfpy; tUfpwJ. 
,t;thW xt;nthU ehSk; epythdJ fpof;fpypUe;J Nkw;F Nehf;fp efh;e;J> Rkhh; 27 ehspy; 
Nkw;fpy; ,Ue;J fpof;F Nehf;fp xU tl;lj;jpy; el;rj;jpuq;fspd; gpd;dzpapy; nry;fpwJ.  
 ,e;j ,uz;L ,af;fq;fSk; Fog;gj;jpid Vw;gLj;Jtjhfnt mike;jd. Mh;agl;lh 
Nghd;w thdpayhsh;fs;> g+kpahdJ mjd; mr;rpy; Roy;tjhff; $wpdh;. ,JNt> epyT jpdKk; 
fpof;fpypUe;J Nkw;F Nehf;fpr; RoYk; ,af;fj;jpw;fhd fhuzk; MFk;. Mdhy; tpz;Nfhsj;jpy; 
27 ehs; nfhz;l fpof;F Nehf;fpa ,af;fk; tpz;Zyfg; nghUs;fspd; cz;ikahd 
,af;fkhFk;. 
 
 ,q;qdk;> Nfhs tbtkhd Royf;$ba g+kpia ikakhff; nfhz;L #hpad; epyT 
kw;Wk; gpw Nfhs;fs; gpugQ;rj;jpy; ,aq;Ffpd;wd vd;w Gtp ikaf;Nfhl;ghL gy;NtW 
ehfhpfq;fspy; Njhd;wpaJ. fphP]; ehl;by;> ,e;j khjphpahdJ fpNuf;f jj;JtQhdpahd 
gpshl;Nlh kw;Wk; mtuJ rPlh; mhp];lhl;by; MfpNahuhy; fpK Mwhk; E}w;whz;by; Kd; 
nkhopag;gl;lJ. fp.gp. ,uz;lhk; E}w;whz;by; fpNuf;f Nuhkhdpa fzpjtpayhsh; jhykp 
vd;gtuhy; ,J tiuaWf;fg;gl;lJ. ,e;jpahtpy; Mh;agl;lhpd; Mh;agl;Bak; Nghd;w thdpay; 
E}ypy; ,JNghd;w khjphp fhzg;gLfpwJ. 
 
epytpd; gy;NtW epiy vt;thW Njhd;Wfpd;wd. 
 
 gz;ilf;fhyq;fspy; thdpayhsh;fs; rpy cz;ikfisf; fz;lwpe;jdh;. rq;f 
,yf;fpaj;jpy; GwehD}w;Wg; ghlypy; (65) Nrukhd; ngUQ;Nruyhjd; vd;Dk; muridg; Gfo;e;J 
ftpQh; 
  
 “ KO epyT Njhd;Wk; ehspy; #hpad;> re;jpud; Mfpa ,U RlUk; xd;Wf;nfhd;W 
vjpnujpNu Njhd;Wfpd;wd mj;jifa khiyg;nghOjpy;> mtw;wpd; xU Rlh; kiyapd; gpd; 
kiwe;J epw;Fk;. 
 “ctTj; jiyte;j ngUehs; mikaj;J ,URlh; jk;Ks; Nehf;fp xU Rlh; Gd;fz; 
khiy kiy kwe;jhq;f’ (Gwk; : 65-68) vdg; ghbdhh;. 
 
 xU KO epyT ehspy; #hpad; Nkw;fpy; kiwAk; mNj Neuj;jpy;> epyT fpof;fpy; 
cjpf;fpwJ. mjhtJ #hpad; kw;Wk; epyT vjpnujpuhf cs;sd. ,J NghyNt> 
Nja;gpiwahdJ> es;sputpYk;> tsh;gpiw eLg;gfypYk; Njhd;Wfpd;wd. ,j;jifa cw;W 
Nehf;fy; kw;Wk; khjphpfs; %yk; gz;ila thdpay; Muha;r;rpahsh;fs; tsh;gpiw kw;Wk; 
Nja;gpiwfis tpsf;fpdh;. 
 

 
 
 ngsh;zkp kw;Wk; mkhthiria mbg;gilahff; nfhz;L epytpd; tsh;gpiw kw;Wk; 
Nja;gpiw Nghd;w epiyfisg; Ghpe;J nfhs;Sjy; kw;Wk; Kjy; kw;Wk; %d;whtJ fhy; gFjp 
(miur; re;jpud;) vt;thW Njhd;Wk; ,ilNa cs;s fl;lq;fs; vt;thW Njhd;Wfpd;wd 
vd;gijAk; vspjhfg; Ghpe;J nfhs;syhk;. 
 
 
 
 #hpaNd xspf;F Mjhuk; MFk;. #hpa xspahdJ mjid Nehf;fpapUf;fpd;w G+kpapd; 
Nfhsfg;gug;gpy; tpOfpwJ. G+kpapd; vjph;gf;fj;jpy; #hpa xsp tpOtjpy;iy. G+kp Roy;tjdhy;> 
mjd; gy;NtW gFjpfs; #hpaDf;F Neuhf tUfpd;wd. vdNt ,uTk; gfYk; Njhd;Wfpd;wd. 
vy;yh Neuq;fspYk; G+kpapd; xU gFjp #hpa xspahy; xspAw;Wk; ,d;ndhU gFjp ,UspYk; 
cs;sd. 
 
 ,J NghyNt epytpd; xU gFjp #hpadhy; xsph;e;Jk; kW gFjp ,UspYk; ,Uf;Fk;. 
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 NkYs;s glj;jpy; Fwpg;gpl;lJNghy> epythdJ G+kpf;Fk; #hpaDf;Fk; ,ilapy; tUk; 
NghJ> epytpd; xspUk; gFjp G+kpapypUe;J njhiytpy; ,Uf;fpwJ. vdNt> re;jpudpd; xspUk; 
gf;fj;jpd; ve;jg; gFjpiaAk; ehk; ghh;f;f KbahJ. epytpd; ,Uz;l gf;fNk G+kpia Nehf;fp 
cs;sJ. epyT ,e;j epiyapy; ,Uf;Fk;;NghJ> ekf;F mkhthirahf cs;sJ. 
 
 ,g;NghJ G+kpf;Fg; gpd;dhy; cs;s epytpidg; ghUq;fs;. #hpadhy; gpufhrpf;Fk; epytpd; 
gFjp ,g;NghJ G+kpia Nehf;fpNa cs;sJ. ,Uz;l gf;fkhdJ G+kpapy; ,Ue;J njhiytpy; 
cs;sJ. mjhtJ> epyT thdpy; tl;l tbtpy; Njhd;Wk;. ,J ngsh;zkp.  
 
 #hpad;> G+kp kw;Wk; epyT 90 Nfhzj;jpy; cs;sNghJ> G+kpapd; Nkw;gug;gpy; cs;s xU 
kdpjhpd; fz;fSf;F epyT vt;thW njhpAk;? G+kpia Nehf;fp ,Uf;fpd;w epytpidf; fz;zhy; 
Nehf;fpdhy;> mjd; miug;gFjp xsph;e;Jk; kw;Nwhh; miug; gFjp ,UspYk; ,Ug;gjidf; 
fhz;Nghk;. ,jdhy;> epyT miu epythfj; Njhd;Wk;. Nja;gpiwf; fhyj;jpd; NghJ miu epyT 
‘Kjy; fhy; gFjp’ vd miof;fg;LfpwJ. tsh;gpiwf; fhyj;jpy; epythdJ> ‘%d;whtJ fhy; 
gFjp ‘ vd miof;fg;gLfpwJ.  

 
 epytpd; ,e;j ehd;F Kf;fpa fl;lq;fis ehk Ghpe;Jnfhs;Sk;NghJ> ,ilapyhd 
fl;lq;fisg; gbg;gbahf ehk; fhl;rpg;gLj;j ,aYk;. 
  
 gpiw vd;Dk; nrhy; epyT ghjpf;Ff; Fiwthf xspA+l;lg; gLtjidf; Fwpf;fpwJ. 
fpg;g]; vd;gJ re;jpud; miu tl;lj;jpw;F Nky; xspUk; fl;lq;fisf; Fwpf;fpwJ. tsh;gpiw 
vd;gJ “ tsh;jy;” my;yJ ntspr;rj;jpy; tphptiljy;> kw;Wk; Nja;gpiw vd;gJ “ Fiwjy;” 
my;yJ ntspr;rk; Fiwjy; vdg; nghUs;gLfpd;wd. ,e;jf; fz;Lgpbg;Gfs; midj;Jk; 
ntw;Wf; fz;fshy; cw;W Nehf;fpf; fz;lwpag;gl;ld vd;gJ Fwpg;gplj;jf;fJ. njhiyNehf;fp 
my;yJ etPd cgfuz;q;fs; vJTk; cw;WNehf;Ftjw;Fj; Njitapy;iy. 

 
ePs;tl;lq;fs; 
 
 epyT G+kpia 27 ehspy; Rw;wp tUtJ mjd; ,af;fj;ij ed;whf tpsf;FfpwJ. 
,Ug;gpDk;> gz;ilf; fhyq;fspy; thdpayhsh;fs; mf;fhyj;jpy; njhpe;j Ie;J fpufq;fshd 
Gjd;> nts;sp> nrt;tha;> tpahod; kw;Wk; rdp Mfpatw;wpd; ,af;fj;jpid tpsf;Ftjpy; 
rpf;fiy vjph;nfhz;ldh;. 
 
 el;rj;jpuq;fspd; gpd;ddpapy; epyT jpdKk; fpof;F Nehf;fp efh;fpwJ. ,Ug;gpDk; 
cjhuzkhf ehk; [dthp Kjy; nrt;thapd; ,af;fj;ijf; ftdpj;jhy;> nrt;thapd; ,d;iwa 
epiy New;W mjdUfpy; ,Ue;j el;rj;jpuj;jpd; fpof;fpy; ,Ue;j el;rj;jpuj;jpd; mUfpy; 
mikAk;. vdp;Dk; [{d; 28> md;W ehk; xU khw;wj;ijf; fhzyhk;. me;j ehspypUe;J 
nrt;tha; mjd; rhjhuz; fpof;F Nehf;fpa ,af;fj;jpid tpLj;J Nkw;F Nehf;fp efh;tjhfj; 
Njhd;Wk;. fpufq;fspd; ,af;fj;jpYs;s ,e;j khWghlhdJ ‘gpd;Ndhf;fpa efh;T’ vd;W 
miof;fg;gLfpwJ. ehk; njhlh;e;J ftdpj;jhy; Mf];l; 28 Mk; Njjp nrt;thahdJ kPz;Lk; 
mjd; ghijia khw;wp tof;fkhd fpof;F Nehf;fpa ,af;fj;jpy; jpUk;Gtjhfj; Njhd;Wk;. 
nrt;tha; fpufj;ijtplg; nghJthf tpahod; gpufhrkhdJ. vdpDk; nrt;tha; fpufj;jpd; 
gpw;Nghf;F ,af;fj;jpd; fhyk; KOtJk; tpahoidtpl mJ gpufhrkhf ,Uf;fpwJ. 
 
 kw;w fpufq;fs; $l gy rpf;fyhd epfo;Tfisf; nfhz;Ls;sd. nts;spAk; GjDk; 
vg;NghJk; #hpaDf;F kpf mUfpy; cs;sd. vdNt es;sputpy; thdj;jpy; njhptjpy;iy. 
gpw;Nghf;F ,af;f fhyj;jpd; NghJ tpahodpd; xspAk; khWgLfpwJ. Cjhuzkhf 2018 Mk; 
Mz;by; khh;r; 9> 2018 y; tpahod; mjd; jpiria khw;wpf;nfhz;lJ. 2018 Mk; Mz;L [{iy 
11 Mk; Njjp jdJ tof;fkhd fpof;Fg; gazj;ij kPz;Lk; njhlh;e;jJ. 
 
 fpufq;fspd; xsp Vd; khWfpwJ. mit Vd; jpiria khw;Wfpd;wd Nghd;wtw;wpw;fhd 
fhuzq;fisg; Gtp ikaf; Nfhl;ghl;bdhy; tpsf;f ,aytpy;iy. fpufq;fs; G+kpapypUe;J 
vy;yh Neuq;fspYk; xNu J}uj;jpy; ,Ug;gjhf ehk; fUjpdhy; xsp khWghL kw;Wk; gpw;Nghf;F 
,af;fk; Nghd;wit rhj;jpakw;wjhf ,Uf;Fk;. ,j;jifa Fog;gkhd epfo;Tfis 
tpsf;Ftjw;F thdpayhsh;fs; Gtpikaf; Nfhl;ghl;by; xU khw;wj;jpid Kd;nkhope;jdh;. ,J 
‘ePs;tl;l khjphp’ vd miof;fg;gLfpwJ. 
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 fpNuf;fj;jpd; jhykp (2 Mk; E}w;whz;L) ,e;jpahtpd; Mh;agl;lh kw;Wk; gpwh; ePs;tl;l 
khjphpfisg; gad;gLj;jp tpz;nghUs;fspd; ,af;fj;jpid tpsf;fpdh;. ilf;Nfh g;uhN` kw;Wk; 
ePyfz;l Nrhkah[p Nghd;w thdpayhsh;fspd; jiyKiwfspy; ,k;khjphpfs; Nkk;gLj;jg;gl;ld. 
  
 gy epfo;Tfs; tpsf;fg;gl;bUe;jhYk;> gy nghUj;jkpd;ikfs; ,Ue;jd. ,e;j 
khjphpahdJ rpf;fyhdjhfNt ,Ue;jJ. 
 
njhiyNehf;fpapd; tUif 
 
  `hd;]; ypg;gh;N~ vd;gtuhy; njhiyNehf;fp fz;Lgpbf;fg;gl;lJ. MapDk;> fypypNah 
jhd; Kjd;Kiwahf thdj;ij Ma;T nra;tjw;F mjidg; gad;gLj;jpdhh;. fz;Zf;Fj; 
njhpahj gpugQ;rj;jpidj; njhiyNehf;fpahy; ghh;f;f Kbe;jJ. ,d;iwa tpisahl;Lj; 
njhiyNehf;fp Nghd;w mtuJ vspa njhiyNehf;fp %yk;> fypypNah epytpd; kiyfisAk; 
ntw;Wf; fz;Zf;Fg; Gyg;glhj rpwpa kq;fyhd el;rj;jpuq;fisAk; #hpad; Kfj;jpy; #hpag; 
Gs;spfisAk; fz;lwpe;jhh;. ghy;tspj;jpus; vd;gJ> thdj;jpy; Mapuf;fzf;fhd 
el;rj;jpuq;fspd; gsgsg;ghd gpufhrkhd $l;lk; jtpu Ntnwhd;Wkpy;iy vd;gij mth; 
ep&gpj;jhh;. tpahoidr; Rw;wp Jizf;Nfhs;fs; ,Ug;gjidAk; rdp fpufj;jpidr; Rw;wp 
tisak; ,Ug;gjidAk; fz;lwpe;jhh;.  
 
 mth; njhiyNehf;fp cjtpAld; fz;lwpe;j kpf Kf;fpakhd fzpg;G nts;sp Fwpj;jJ 
MFk;. Nghye;J ehl;L thdpayhsuhd epf;Nfhy]; Nfhg;gh;epf;f]pd; #hpa ikaf;nfhs;ifahd 
#hpaDk; el;rj;jpuq;fSk; gpw Nfhs;fSk; G+kpiar; Rw;wtpy;iy. Mdhy;> G+kp kw;Wk; gpw 
Nfhs;fs; #hpaidr; Rw;wp tUfpd;wd vd;w Nfhl;ghl;il mth; Vw;Wf;nfhs;s ,f;fz;Lgpbg;G 
mtUf;F cjtpaJ. 
 
#hpa ika khjphp 
 
 rpf;fyhd Gtpika ePs;tl;l khjphpia Vw;Wf;nfhs;shj epNfhy]; Nfhg;gh;epf;fy; 
#hpaid ikakhff; nfhz;L> G+kpia kw;Wk; midj;Jf; fpufq;fSk;> Rw;wp tUtjhff; 
$wpdhh;. 
 
 #hpadpd; ,U gf;fj;jpYk; G+kp kw;Wk; nrt;tha; ,Ug;gjhff; nfhz;lhy; nrt;thahdJ 
mit mUfpy; ,Ug;gjid tpl kq;fyhfj; njhpAk;. G+kp 365 ehs;fspy; #hpaidr; Rw;wp 
tUfpwJ. Mdhy;> nrt;tha; 687 ehs;fspy; Rw;WfpwJ. G+kp nrt;tha; fpufj;ij 
neUq;Fk;NghJk;> mjid Ke;jpr;nry;Yk; NghJk; nrt;tha; gpw;Nghf;F ,af;fj;jpid 
Nkw;nfhs;fpwJ. ,j;jifa midj;J epfo;TfisAk; vspa topapy; RUf;fkhf tpsf;fyhk;. 
#hpad; ikaj;jpy;jhd; ,Uf;fpwjh ,y;iyah vd;gjid ehk; vt;thW Ghpe;J nfhs;tJ? 
 
 #hpa ikaf; Nfhl;ghl;bw;F Mjuthf fypypNah nts;spf; Nfhis cw;W Nehf;fpf; 
fz;lwpe;j Mjhuq;fis mspj;jhh;. 1610-1611 y; njhiyNehf;fp %yk; fypypNah nts;spf; 
Nfhis cw;W Nehf;fpdhh;. ntw;Wf; fz;Zf;F nts;sp xU gpufhrkhd Gs;spahfj;jhd; 
njhpAk;. vdpDk; xU njhiyNehf;fp %yk; mjd; tbtj;ijf; fhz; KbAk;. epyitg; 
NghyNt nts;spAk; gy fl;lq;fisf; nfhz;Ls;sjidf; fz;L fypypNah tpag;G mile;jhh;. 
gpiw tbtj;jpypUe;J fpg;g]; tbtj;jpw;F mjd; tbtk; khwpaJ. NkYk; fpufj;jpd; msTk; 
NtWgl;lJ. fpufkhdJ fpg;g]; fl;lj;jpy; ,Ue;jNghJ mjd; msT rpwpajhf ,Ue;jJ. mJ 
nky;ypa gpiwNghy; ,Ue;jNghJ mjd; msT gy klq;F mjpfkhdJ. 

 
 glj;jpy; fhl;bAs;sgb nts;sp ePs; tl;lj;jpy; Rw;wp tUk;NghJ gy fl;lq;fis 
ntspg;gLj;jpaJ. NkYk; rpy Neuq;fspy; fpufk; mUfpy; ,Uf;Fk; NghJ mjd; msT 
nghpajhf ,Uf;Fk;. rpy Neuq;fspy; mJ njhiytpy; cs;sNghJ mjd; msT rpwpajhf 
,Uf;Fk;. ,t;thW gpufhrj;jpy; Njhd;Wk; NtWghl;bid tpsf;fyhk;. 
 
 nts;spapd; ,j;jifa fl;l khwghLfis tpsf;f Gtp ikaf; nfhs;ifahy; KbahJ 
vd;gjid fypypNah njspthfg; Ghpe;J nfhz;lhh;. 

 
 NkNy cs;s glj;ijg; ghUq;fs;. nts;spahdJ #hpaidr; Rw;wp nrd;W 
nfhz;bUe;jhYk;> mjd; Rw;Wg;ghij G+kpapd; Rw;Wg;ghijiatplf; Fiwthf ,Ue;jhYk; mJ 
thdj;jpy; vg;nghOJk; #hpaDf;F mUfpNyNa ,Uf;Fk;. es;spuT thdj;jpy; mjidf; fhz 
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KbahJ. ,uz;lhtjhf> mJ G+kpf;F mUfpy; tUk;nghOJ mJ #hpaDf;F vjph;g; gf;fj;jpy; 
,Ue;jjidtplg; nghpajhfTk; gpufhrkhdjhfTk; ,Uf;Fk;. %d;whtjhf> nts;sp G+kpiar; 
Rw;wp tUtjhf ,Ue;jhy; ek;khy; nts;spapd; Fkpo; gpiwiaf; fhz ,ayhJ. nts;sp 
#hpaidr; Rw;wp te;jhy; kl;LNk mjidf; fhz ,aYk;. ,e;j cWjpahd Mjhur; rhd;Wfs; 
nts;sp #hpaidr; Rw;wptUfpwJ vd;gjid ep&gpj;jd. njhiyNehf;fp kw;Wk; gpw Nkk;gl;l 
etPd fUtpfisg; gad;gLj;jp thdpayhsh;fshy; Nrfhpf;g;gl;l gy rhd;Wfs; midj;Jf; 
fpufq;fSNk #hpaidr; Rw;wpj; jhd; Roy;fpd;wd vd;gjw;F NghJkhd rhd;Wfis mspj;jd.  
 
 fypypNah ,d;W ,Ue;jpUe;jhy;> ISRO, NASA, u~;a tpz;ntsp epWtdk; Mfpatw;wpd; 
#hpa kz;lyk; kw;Wk; mjw;F mg;ghw;gl;l Muha;rpfisf; fz;L tpae;jpUg;ghh;. 
  
 jw;NghJ NtW el;rj;jpuq;fisr; Rw;wpAk; Nfhs;fs; (ntspf;Nfhs;fs;) ,Ug;gjhff; 
fz;lwpag;gl;Ls;sd. ,jpypUe;J #hpaidr; Rw;wp kl;Lky;yhky; gpugQ;rk; KOtJk; ,e;jf; 
fpuf mikg;Gfs; ,Ug;gJ ep&gzk; MfpwJ. ahUf;Fj; njhpAk;? me;jf; fpufq;fspy; 
vjpyhtJ tho;f;if ,Uf;fyhk;. mjpYk; rpytw;wpy; kdpjidg; Nghd;w gFj;jwpTs;s caph; 
tho;tjhf ,Uf;fyhk;. ehk; gpugQ;rj;ijg; ghh;j;J tpag;Gw;W> Muha;r;rp nra;tJ Nghy; 
mth;fSk; Muha;r;rp nra;ayhk;. vjph;fhyj;jpy; ehk; mth;fisr; re;jpf;Fk; nghOJ me;jf; 
fzk; vt;tsT mw;GjkhdjhfTk;> cw;rhfkhdjhfTk; ,Uf;Fk;.  
 
gpugQ;rj;jpd; Njhw;wk; 
 
 ckJ gs;spapy; Vohk; tFg;gpy; gy gphpTfs; ,Uf;Fk;. mNj Nghy; Mwhk; tFg;G> 
vl;lhk; tFg;G vdg; gy tFg;Gfs; ,Uf;Fk;. ,it midj;Jk; Nrh;e;J xU gs;spia 
cUthf;Ffpd;wd. mNj Nghy; ekJ #hpaDk; gy fpufq;fisf; nfhz;l xU el;rj;jpukhFk;. 
,J Nghy> Nfhbf; fzf;fhd el;rj;jpuq;fs; ,ize;jpUg;gJ ‘tpz;kPd; jpus;’ 
vd;wiof;fg;gLfpwJ. ekJ tpz;kPd; jpuspd; ngah; ghy;tspj; jpus; MFk;. ghy;tspj;jpus; 
NghyNt> gpugQ;rj;jpy; Nfhbf;fzf;fhd tpz;kPd; jpus;fs; cs;sd. 
  
 ,itnay;yhk; vt;thW Njhd;wpd? mit vg;nghOJk; mq;NfNa ,Ue;jpUf;fpd;wdth? 
my;yJ mtw;wpw;F xU njhlf;fk; ,Uf;fpwjh?  
 
 kw;w tpz;kPd; jpus;fis ehk; cw;W Nehf;fpaNghJ xU tpj;jpahrkhd epfo;it ehk; 
fz;Nlhk;. vy;yh tpz;kPd; jpus;fSk; ek;kplkpUe;J tpyfpr; nry;tJ NghyNt Njhd;wpd. 
NkYk;> njhiytpy; cs;sit tpiuthf efh;tJ Nghyj; Njhd;Wfpd;wd. gpugQ;rj;jpd; 
fl;likg;G kw;Wk; ghpzhk tsh;r;rpiag; gw;wp MuhAk; epGzh;fs;> tpQ;Qhdpfs;> fle;j 
fhyj;jpd; xU fl;lj;jpy; ,it vy;yhNk xU Gs;spahfNt ,Ue;jd vdTk; gpd;dh; 
tphptilaj; njhlq;fpd vdTk; fUJfpd;wdh;. 
 
 ,t;thW xU Gs;spapy;  gUg;nghUs; Ftpe;J mq;fpUe;J tphptilaj; njhlq;fpa 
epfo;T ‘ngU ntbg;G’ vd miof;fg;gLfpwJ. ,JNt> ehk; ,d;W fhZk; ekJ gpugQ;rj;jpd; 
Njhw;wkhff; fUjg;gLfpwJ. 

 
 gpugQ;rj; Njhw;wj;ijf; Fwpj;Jf; $Wk; Nfhl;ghLfspy; vy;yhNk ,e;jg; ngU ntbg;Gf; 
Nfhl;ghL jhd; ,d;W Vw;Wf; nfhs;sg;gLtjhf cs;sJ. ,e;jf; Nfhl;ghl;bd;gb tpz;ntsp 
kw;Wk; Neuk; Mfpait Rkhh; 14 gpy;ypad; Mz;LfSf;F Kd;G xd;whf ntspg;gl;ld. me;j 
Neuj;jpy;> KO gpugQ;rKk; Fz;^rpj; jiyiatpl Mapuf;fzf;fhd klq;F rpwpajhf cs;s 
xU FkpopapDs; ,Ue;jJ. mJ ehk; fw;gid nra;af;$ba vijAk; tpl #lhfTk; 
mlh;j;jpahfTk; ,Ue;jJ. mJ jpBnud;W tphptile;jJ. jw;Nghija gpugQ;rk; ntspg;gl;lJ 
Neuk;> ntsp kw;Wk; gUg;nghUs;fs; midj;Jk; ,e;jg; ngU ntbg;gpypUe;J jhd; njhlq;fpd. 
 
 xU nehbapd; xU gFjp Neuj;jpw;Fs;> rpwpa Xh; mZittplr; rpwpa mstpypUe;J 
tpz;kPd; jpuistplg; nghpa msthf tsh;e;jJ. mJ Xh; mw;Gjkhd tpfpjj;jpy; tsh;e;J 
Nfhz;Nl ,Ue;jJ. ,d;Wk; mJ tphptilfpwJ. mLj;j %d;W epkplq;fspy; ntg;gepiy 1 
gpy;ypad; bfphp nry;rpa]; Fiwe;Jtpl;lJ. 300>000 Mz;LfSf;Fg; gpwF A+dpth;]; 3000 
bfphpf;Ff; Fsph;r;rpaile;jJ. mZ cl;fUf;fs; ,Wjpapy; mZf;fis cUthf;f 
vyf;l;uhd;fisf; fth;e;jd. gpugQ;rk; cUthd fl;lj;jpy; mJ i`l;u[d; kw;Wk; P̀ypak; 
thAf;fshy; Md $l;lkhfNt ,Ue;jJ. i`l;u[d; kw;Wk; `Pypak; thAf;fspd; ngUk; 
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$l;lq;fs; gbg;gbahf ,Uz;l mlh;j;jpahd ,lq;fSf;F ,Of;fg;gl;ld. Kjy; tpz;kPd; 
jpus;fs; ,d;W fhzg;gLk; el;rj;jpuq;fs; kw;Wk; vy;yhk; ,t;thW jhd; cUthfpd. 
 
 gpugQ;rj;jpd; Kjy; 300>000 Mz;Lfspy; ele;jJ vijAk; ehk; ghh;f;f KbahJ. mZ 
Jfs;fs; Fwpj;j mwptpypUe;Jk; kw;Wk fzpzp khjphpfspd; thapyhfTk; tpQ;Qhdpfs; ,ijf; 
fz;L gpbf;f Kaw;rp nra;fpwhh;fs;. gpf; Ngq;fpd; xNu Neub Mjhuk; fh];kpf; Ez;ziy 
gpd;dzp vd;W miof;fg;gLk; tpz;ntspapy; cs;s xU kq;fyhd gpufhrk; MFk;.  
 
 kpy;ypad; Mz;Lfs; fle;j gpwF> mlh;j;jpahd gFjpfs; mjpf <h;g;Gld; ,Ue;jjhy; 
nghUs;fis ,Oj;jd. ,Wjpahf> gpf; Ngq;fpw;F Rkhh; 100 kpy;ypad; Mz;LfSf;Fg; gpwF> 
Kjy; el;rj;jpuq;fis cUthf;Ftjw;F Vw;whw;Nghy thAthdJ #lhfTk; mlh;j;jpahfTk; 
,Ue;jJ. Gjpa el;rj;jpuq;fs; ,d;iwa gpugQ;rj;jpy; cUthtijtpl 10 klq;F mjpfkhd 
tpfpjj;jpy; gpwe;jd. el;rj;jpuq;fspd; nghpa jpushdJ tpiutpy; Kjy; tpz;kPd; jpus; Mf 
khwpaJ. 
 `g;gps; tpz;ntspj; njhiyNehf;fp kw;Wk; rf;jp tha;e;j jiuia mbg;gilahff; 
nfhz;L njhiyNehf;fpfs; jw;NghJ gpf; ghq;fpw;F Rkhh; xU gpy;ypad; Mz;LfSf;F Kd;G 
cUthf;fg;gl;l tpz;kPd; jpus;fisf; fz;Lgpbj;J tUfpd;wd. ,e;jr; rpwpa tpz;kPd; jpus;fs; 
,d;iwa tpz;kPd; jpus;fis tplTk; kpfTk; neUf;fkhf ,Ue;jd. Nkhjy;fs; 
,ay;ghdjhfNt ,Ue;jd. ,uz;L jPg;gpok;Gfs; xd;iwnahd;W Nehf;fp efUk;NghJ> mit 
nghpa tpz;kPd; jpus;fshf ,izf;fg;gl;ld. ekJ ghy;tsp kz;lyk; ,e;j tpjkhfj;jhd; 
cUthdJ. 

 
gpugQ;rj;jpd; mbf;fl;likg;Gfs; 
 
 ekJ tl;lhuj;jpy; cs;s epiwa tPLfs; xU fpuhkkhf my;yJ xU efukhf 
,Ug;gJNghy> NkNy $wg;gl;Ls;sgb gpugQ;rkhdJ tpz;kPd; jpus;fshy; cUthf;fg;gl;Ls;sJ. 
ekJ tPLfspy; miwfs;> kur;rhkhd;fs; Nghd;wit cs;sd. ,J NghyNt el;rj;jpuq;fs; 
fpufq;fs;> tpz;fw;fs; kw;Wk; vhpfw;fs; Nghd;w gy tpz;kPd; nghUs;fs; ek; gpugQ;rj;jpd; 
fl;Lkhdf; $Wfshf ,Uf;fpd;wd. 
 
thdpay; myF: G+kpf;Fk; #hpaDf;Fk; ,ilapyhd ruhrhp J}uk; ‘thdpay; myF’ vd;W 
miof;fg;gLfpwJ. ,J ‘th. M’ vDk; myfhy; Fwpf;fg;gLfpwJ. 
  1 th.M = 1.496 x 108 fpkP.  
 
Xsp Mz;L: xspahdJ xU tUlj;jpy; fle;j J}uk; xsp Mz;L vd;W miof;fg;gLfpwJ. ,J 
‘x.M” vdf; Fwpg;gplg;gLfpwJ.  
  1 x.M = 9.4607 x 1012 fpkP  
 
tpz;zpay; Muk;: xU tpz;zpay; Muk; vd;gJ thdpay; myfhdJ xU Mu tpdhbapy; 
Vw;gLj;Jk; Nfhzj;jpd; njhiyT vd tiuaWf;fg;gLfpwJ. ,J ‘pc ’ vdf; Fwpf;fg;gLfpwJ. 
  1 pc = 3.2615 x.M = 3.09 x1013 fpkP 
 
tpz;kPd; jpus;fs; 
 
 <h;g;G tpirahy; Nrh;f;fg;gl;l tpz;kPd;fs; my;yJ tpz;kPd; FOf;fs; kw;Wk; 
tpz;ntspg;  nghUs;fspd; xU nghpa njhFg;Ng tpz;kPd; jpus; MFk;. gpugQ;rj;jpy; 
Nfhbf;fzf;fhd tpz;kPd; jpus;fs; cs;sd.  
 
 ngUk;ghyhd tpz;kPd; jpus;fspd; tpl;lk; Mapuk; Kjy; gj;J Mapuk; tpz;zpay; Muk; 
tiu cs;sd. ekf;F xU tl;lhuj;jpy; gy;NtW tifahd tPLfs; cs;sJNghy> tpz;kPd; 
FOf;fSk; gy;NtW tiffspy; cs;sd. 
 
tpz;kPd; jpus;fspd; tiffs;: 
 Roy;jpus;> ePs;tl;lk;> jl;ilr; Roy; kw;Wk; xOq;fw;w tbtk; Nghd;w gy;NtW 
tifahd tpz;kPd; jpus;fs; cs;sd. 
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RUs; tpz;kPd; jpus;fs; 
 RUs; tpz;kPd;jpus;fs; vd;git> el;rj;jpuq;fs;> thA kw;Wk; J}rp Mfpatw;iwf; 
nfhz;l xU jl;ilahd RoYk; tl;L MFk;. ,jd; kj;jpapy; el;rj;jpur; nrwpT fhzg;gLk;. 
,it ngUk;ghYk; tpz;kPd;fspd; kpfTk; kq;fyhd xsptl;lj;jhy; #og;gl;Ls;sd. 
eLtpypUe;J Kidtiu RUz;l rf;fuk; Nghd;w mikg;G nfhz;ljhy;> ,it RUs; tpz;kPd; 
jpus;fs; vdg; ngahplg;gl;Ls;sd. RUs; fuq;fs; Gjpa el;rj;jpuf; $l;lj;jpus;fs; MFk;. 
NkYk; mit Gjpa #lhd gy el;rj;jpuq;fspd; njhFg;ghifahy; Rw;Wg;Gwj;ijtpl xsp 
kpFe;J fhzg;gLfpd;wd.  

 
 ePs;tl;l tpz;kPd; jpus;fs; 
 
 xU ePs;tl;l tpz;kPd;jpus; vd;gJ Vwj;jho ePs;tl;l tbtk; kw;Wk; xU nkd;ikahd 
cUtk; cila xU tif tpz;kPd; jpus; MFk;. Roy; tpz;kPd; jpus;fs; Nghy; my;yhky; 
ePs;tl;l tpz;kPd; jpus;fs; %d;W ghpzhkq;fisf; nfhz;l fl;likg;gw;w ikaj;jpy; rPuw;w 
Rw;Wg;ghijapy; cs;s tpz;kPd;fisf; nfhz;Ls;sd. ,it Roy; tpz;kPd; jpus;fspy; 
fhzg;gLtij tpl mjpf taJila tpz;kPd;fis cs;slf;fpaitahFk;. mjpf 
vz;zpf;ifapyhd Nfhs; nfhj;Jfshy; ePs;tl;l tpz;kPd;fs; #og;gl;Ls;sd. 

 
xOq;fw;w tpz;kPd; jpus;fs; 
 
 Roy; kw;Wk; ePs;tl;l tpz;kPd; jpus;fisg; Nghd;w xOq;fhd NtWgl;l mikg;gpid 
xOq;fw;w tpz;kPd;jpus;fs; ngw;wpUg;gjpy;iy. ghh;itf;F xOq;fw;wjhfTk; ika gFjp 
jbj;Njh my;yJ RUz;Nlh fhzg;gLtjpy;iy. ,Jtiu fz;Lgpbf;fg;gl;l tpz;kPd; jpus;fspy; 
ehd;fpy; xU gq;F ,e;j tifahditahfNt fhzg;gLfpd;wd. rpy xOq;fw;w tpz;kPd; 
jpus;fs; xU fhyj;jpy; Roy; my;yJ ePs;tl;l tpz;kPd; jpus;fshf ,Ue;jjhfTk;> Mdhy; 
xU rPuw;w ntspg;Gw <h;g;G rf;jpahy; ,it cUkhw;wg; gl;bUf;Fk; vdTk; thdpay; epGzh;fs; 
$Wfpd;wdh;. xOq;fw;w tpz;kPd; jpus;fs; Vuhskhd thA kw;Wk; J}rp Mfpatw;iwf; 
nfhz;bUf;Fk;. 

 
Nfhbl;l RUs; tpz;kPd;jpus; 
 
 xU Nfhbl;l RUs; tpz;kPd;jpus; vd;gJ tpz;kPd;fshyhd FWf;Ff; NfhL nfhz;l xU 
RUs; tpz;kPd;jpus; MFk;. midj;Jr; RUs; tpz;kPd;jpus;fspYk; %d;wpy; ,uz;L my;yJ 
%d;wpy; xd;W vDk; mstpy; FWf;Ff;NfhLfs; fhzg;gLk;. ekJ #hpa kz;lyk; 
mike;jpUf;Fk; ghy;ntspfj;jpushdJ Nfhbl;l RUs; tpz;kPd;jpus; vd tifg;gLj;jg; 
gl;Ls;sJ.  

 
ghy;tspj;jpus; 
 
 ghy;tspj;jpus; vd;gJ ek;Kila #hpa kz;lyj;ij cs;slf;fpa tpz;kPd; jpus; MFk;. 
ghy;tspj;jpuspd; tpl;lk; 1>00>000 xsp Mz;Lfs; MFk;. ghy;tspj;jpuspy; #hpaidf; fhl;bYk; 
rpwpaitahd el;rj;jpuq;fisAk; #hpaid tplTk; Mapuf;fzf;fhd klq;F mjpfkhd 
msTila NtW gy el;rj;jpuq;fisAk; nfhz;Ls;sd. ,jpy; Vuhskhd tpz;kPd; 
kz;lyq;fs;> J}rp Nkfq;fs;> ,we;j el;rj;jpuq;fs;> Gjpjhfg; gpwe;j el;rj;jpuq;fs; Mfpait 
mlq;Fk;. ,J 100 gpy;ypad; el;rj;jpuq;fisf; nfhz;bUg;gjhff; fUjg;gLfpwJ. ekJ 
ghy;tspj;jpuSf;F mUfpy; ,Uf;Fk; tpz;kPd; jpus; Mz;l;Nuhnklh MFk;.  
  
 G+kpapypUe;J ghh;f;Fk;nghOJ ,utpy; xspf;fw;iwg; Nghy; fz;Zf;Fj; njhpAk; ntw;Wf; 
fz;fshy; gphpj;Jg; ghh;f;fKbahj el;rj;jpuj; njhFg;G Mjyhy; ,J ‘ghy;’ vd;w 
milnkhopiag; ngWfpwJ. Guhzq;fspy;> ,J Mfh~ fq;fh vd;W miof;fg;gLfpwJ. G+kpapy; 
,Ue;J ghh;f;Fk;nghOJ ghy; topj;jpus; vd;gJ Xh; xspg;gl;ilahfj; Njhd;WfpwJ. fypypNah 
fypyp 1610 Mk; Mz;by; Kjd;Kjypy; jdJ njhiyNehf;fpapd; cjtpAld; ,e;j 
xspg;gl;ilahdJ jdpg;gl;l el;rj;jpuq;fspd; njhFg;G vdf; fz;lwpe;jhh;. 1920 Mk; Mz;bd; 
njhlf;fk; tiuapy;> ngUk;ghyhd thdpayhsh;fs; ghy;tspj; jpushdJ gpugQ;rj;jpd; 
midj;J el;rj;jpuq;fisAk; nfhz;bUg;gjhf epidj;jpUe;jdh;. vl;tpd; `Gypd; Ma;Tfs; 
ghy;tspj; jpus; vd;gJ gy;NtW gy tpz;kPd; jpus;fspy; xd;whFk; vd;gijr; Rl;bf;fhl;bd. 
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 ghy;tsp Xhplj;jpy; epiyahf ,Ug;gjpy;iy. Mdhy; njhlh;e;J Rod;W nfhz;Nl 
cs;sJ. ekJ #hpa kz;lyk; tpz;kPd; ikaj;jpypUe;J Rkhh; 27>000 xsp Mz;Lfs; 
njhiytpy; ghy;topj;jpuspd; fuj;jpy; mike;Js;s #hpa  kz;lykhdJ ruhrhpahf 8>28>000 
fpkP/kzp Ntfj;jpy; gazpf;fpwJ. ,e;j rLjpahd Ntfj;jpy; $l> #hpaf; FLk;gk; 
ghy;topj;jpuis KOikahfr; Rw;wptu Rkhh; 230 kpy;ypad; Mz;Lfs; MFk;. ,jw;F Kd; 
#hpa FLk;gk; ,Nj ,lj;jpy; ,Ue;jNghJ> G+kpapy; kdpjh;fSk; ,y;iy. ,ka kiyAk; 
,y;iy. Mdhy; jpNdhrh;fs; G+kpapy; Rw;wpj;jphpe;jd. 
 
 ekJ tpz;kPd; jpuspd; ikaj;jpy; #hpaidg;Nghy gpy;ypad; klq;F mjpf epiwAila 
xU gaq;fukhd ‘fUe;Jis’ fhzg;gLfpwJ. ,f;fUe;Jisia Neubahf ghh;f;f KbahJ 
vd;whYk;> tpQ;Qhdpfs; mjd; <h;g;GtpisTfisf; nfhz;L> mjd; ,Ug;gpidf; 
fz;lwpe;jpUf;fpwhh;fs;. ekJ ghy;topj;jpuspYs;sJ Nghy gy tpz;kPd; jpus;fspd; ,jaj;jpy; 
fUe;Jis ,Ug;gjhf vz;zg;gLfpwJ. 
 
tpz;kPd; kz;lyk; 
 
 G+kpapy; ,Ue;J ghh;f;Fk;NghJ> ,uT thdj;jpy; fhzg;gLk; gphpj;jwpa Kbfpd;w 
el;rj;jpuq;fspd; mikg;G tpz;kPd; kz;lyk; vd miof;fg;gLfpwJ. rh;tNjr thdpay; rq;fk; 
88 tpz;kPd; kz;lyq;fis tifg;gLj;jpAs;sJ. gioa tpz;kPd; kz;lyq;fspy; gyTk; 
fpNuf;f my;yJ ,yj;jPd; Guhzf; fijfspy; tUk; fjhghj;jpuq;fspd; ngah;fisf; 
nfhz;Ls;sd. 

 
 ch;rh Nk[h; (rg;j hp~p kz;lyk;) xU nghpa tpz;kPd; kz;lyk; MFk;. mJ thdj;jpd; 
ngUk;gFjpia cs;slf;fpAs;sJ. ,e;j el;rj;jpu kz;lyj;jpd; kpfTk; Fwpg;gplj;jf;f mk;rk; 
VO gpufhrkhd el;rj;jpuq;fspd; nghpa Ftis (,e;jpa thdpaypy; VO Jwtpfs;) vd 
miof;fg;gLk; xU FOthFk;. 
  
 ,yj;jPd; nkhopapy; ‘rpwpa fub’ vd;W nghUs;gLk; ch;rh ikdh; tl thdj;jpy; 
cs;sJ. JUt el;rj;jpuk; - Nghyhhp]; (JUt) ,e;j tpz;kPd; kz;lyj;jpy; cs;sJ. Kf;fpa 
FOthd ‘rpwpa bg;gh;’ VO el;rj;jpuq;fisf; nfhz;bUf;fpwJ kw;Wk; ,J ch;rh ikdhpy; 
cs;s el;rj;jpuq;fs; Nghy; fhzg;gLk;. 
  
 fpNuf;f Guhzq;fspy; Xhpad; xU Ntl;ilf;fhuuhf ,Ue;jhh;. ,e;j tpz;kPd; kz;lyk; 
81 tpz;kPd;fis cs;slf;fpaJ. ,tw;wpy; 10 jtpu kw;wtw;iw ntw;Wf; fz;fshy; fhz 
KbahJ. gy;NtW tpz;kPd;fs; Mz;L KOtJk; ntt;NtW Neuq;fspy; thdj;jpy; 
fhzg;gLfpd;wd. #hpaidr; Rw;wp G+kpapd; Row;rp fhuzkhf ,q;qdk; epfo;fpwJ. 
 
 tpz;kPd; jpus; Nghyd;wp> tpz;kPd; kz;lyq;fs; ntWk; xspapay; Njhw;wk; kl;LNk> 
cz;ikahd nghUs;fs; my;y. tpz;kPd;jpus;fspy; el;rj;jpuq;fs; <h;g;G tpirahy; 
gpizf;fg;gl;L Xh; mikg;ghf mikfpd;wd. tpz;kPd; kz;lyj;jpy; Xh; el;rj;jpuk; kpf mUfpy; 
,Uf;Fk; kw;nwhd;W njhiytpy; ,Uf;fyhk;. Mdhy;> mit xNu jpirapy; ,Ug;gjhy; 
thdj;jpy; xd;Wf;nfhd;W mUfpy; ,Ug;gjhfj; Njhd;WfpwJ. 
   

tpz;kPd; kz;lyq;fspd; ngah;fs; 
 

,e;jpag;ngah; Mq;fpyg; ngah; 
Nk~k; Aeries (Vhp];) 

Hp~gk; Taurus (lhu];) 

kpJdk;  Gemini (n[kpdp) 

flfk; Cancer (Nfd;rh;) 

rpk;kk; Leo (ypNah) 

fd;dp Virgo (tph;Nfh) 

Jyhk; Libra (ypg;Nuh) 
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tpUl;rpfk; Scorpio (];Nfhh;gpNah) 

jDR Sagittarius (]h[pl;Nlhhpa];) 

kfuk; Capricorn (Nfg;hpNfhd;)  

Fk;gk; Aquarius (mNfhhp];) 

kPdk; Pisces (gp];r];) 

el;rj;jpuq;fs; 
 el;rj;jpuq;fs; xspuf;$ba Mw;wiy ntspg;gLj;Jk; Xh; xspUk; thdpay; nghUshFk;. 
ntw;Wf; fz;fshy;> ,uT thdj;jpy; Vwf;Fiwa 3000 el;rj;jpuq;fis ehk; ghh;f;f KbAk;. 
NkYk; gytw;iwj; njhiyNehf;fp cjtpAld; fhzyhk;. el;rj;jpuq;fs; kpfj; njhiytpy; 
mike;Js;sjhy;> mit rpwpa xspg;Gs;spfshfj; Njhd;Wfpd;wd. mtw;wpd; xspahdJ> ePz;l 
J}uk; gazk; nra;J ek;ik te;jilfpwJ. tspkz;lyj;jpy; Vw;gLk; jilfs; xspia Neuhd 
ghijapy; nry;y mDkjpf;fhJ. ,jd; fhuzkhf el;rj;jpuq;fs; kpd;Dtjhfj; Njhd;Wk;. 
G+kpf;F kpf mUfpy; cs;s el;rj;jpuk; #hpad; MFk;. mLj;j el;rj;jpuk; My;/gh nrd;lhhp 
MFk;. 

 
Jizf;Nfhs;fs;  
 xU Nfhisr; Rw;wp epiyahd tl;lg;ghijapy; Rw;Wk; nghUs; xU Jizf;Nfhs; vd;W 
miof;fg;gLfpwJ. Jizf; Nfhs;fs; - ,aw;if kw;Wk; nraw;iff; Nfhs;fs; vd ,uz;L 
tiffshf tifg;gLj;jg;gLfpd;wd. 
 
,aw;if  nraw;iff;Nfhs;fs;  
 xU Nfhisr; Rw;wp RoYk; midj;J ,aw;ifg; nghUs;fSk; ,aw;if> 
nraw;iff;Nfhs;fs; MFk;. mit epyTfs; vdTk; miof;fg;gLfpd;wd. ngUk;ghyhd 
epyTfs; Nfhs tbTilaitahf cs;sd. ,it nghJthf Nfhs;fspy; tYthd 
<h;g;Gtpirfshy; <h;f;fg;gLk; tpz;fw;fNsh vhp fw;fNsh my;y. ekJ #hpaf; FLk;gj;jpy; Gjd; 
kw;Wk; nts;sp jtpu kw;w vy;yh Nfhs;fSk; epyTfisf; nfhz;bUf;Fk;.  

   
G+kpf;F xNu xU epyT ,Uf;fpwJ – mNj rkak; tpahod; kw;Wk; rdp Nghd;w fpufq;fs; 60 
f;Fk; Nkw;gl;l epyTfisf; nfhz;Ls;sd. 
 

 
nraw;ifj; Jizf;Nfhs; 
 
 kdpjdhy; cUthf;fg;gl;l Nfhisr; Rw;wptUk; tifapy; tbtikf;fg;gl;l nghUs;fs; 
nraw;iff; Nfhs;fs; MFk;. cyfpd; Kjy; nraw;iff;Nfhs; u~;ahtpd; ];Gl;dpf; - 1 MFk;. 
,e;jpahtpd; Kjy; nraw;iff;Nfhs; Mh;agl;lh. ,r;nraw;iff;Nfhs;fs; njhiyf;fhl;rp 
xspgug;G kw;Wk; thndhyp xypgug;G> tptrha tpisr;y;> fdpk tsq;fs;> thdpiy 
Kd;dwptpg;G> G+kpapy; ,lq;fisf; fz;lwpjy; Mfpatw;wpw;fhfg; gad;gLj;jg;gLfpd;wd. 
  

 
,e;jpa tpz;ntsp Muha;r;rp epWtdk; 
 
 ,e;jpa tpz;ntsp Muha;r;rp epWtdk; (,];Nuh) vd;gJ ngq;f@Uit jiyikaplkhff; 
nfhz;l ,e;jpa murhq;fj;jpd; tpz;ntsp epWtdk; MFk;. ,jd; Nehf;fk; “tpz;ntsp 
mwptpay; Muha;r;rp kw;Wk; fpuf Ma;tpd; %yk; Njrpa tsh;r;rpf;fhf tpz;ntsp 
njhopy;El;gj;ijg; gad;gLj;Jjy; MFk;.” 
 
 ,J 1962 Mk; Mz;L tpQ;Qhdp tpf;uk; rhuhghahy; tbtikf;fg;gl;l tpz;ntsp 
Muha;r;rpf;fhd ,e;jpa Njrpa FO (INCOSPAR) vd;Dk; epWtdj;jpd; khw;wpakhf 1969 y; 
cUthf;fg;gl;lJ. ,t;thW ,e;jpahtpd; tpz;ntsp eltbf;iffSf;fhd epWtdkhf ,];Nuh 
epWtdkakhf;fg;gl;lJ. tpz;ntspj;Jiwahy; epUtfpf;fg;gl;L ,e;jpag; gpujkUf;F mwpf;if 
rkh;g;gpf;fpwJ.  
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 ,e;jpahtpd; Kjy; nraw;iff; Nfhshd Mh;agl;lhit ,];Nuh fl;likj;jJ. 1980 y; 
,e;jpahthy; cUthf;fg;gl;l SLV – 3 vd;Dk; VTfis thfdk; %yk; Rw;Wg;ghijapy; 
Vtg;gl;l Kjy; Jizf;Nfhs; vd;Dk; ngUik Nuh`pzp vd;Dk; nraw;iff; Nfhisr; rhUk;. 
,];Nuh gpd;dh;> ,uz;L uhf;nfl;Lfis cUthf;fpaJ. 
 
 JUt nraw;iff;Nfhs; ntspaPl;L thfdk; (gp.v];.vy;.tp) nraw;iff;Nfhs;fisj; 
JUtr; Rw;Wg;ghijapy; nrYj;Jtjw;fhf kw;Wk; [pNahrpd;f;Nuhd]; nraw;iff;Nfhs; VTjy; 
thfdk; ([p.v];.vy;.tp) nraw;iff;Nfhs;fis Gtprhh; tl;lg; ghijapy; itg;gjw;fhf 
cUthf;fg;gl;lJ. 
 
 ,e;j uhf;nfl;Lfs; Vuhskhd njhiy njhlh;G nraw;iff;Nfhs;fs; kw;Wk; G+kp 
fz;fhzpg;G nraw;iff; Nfhs;fis tpz;zpy; Vtpd. Jizf;Nfhs; topr; nrYj;Jjy; 
mikg;Gfshd GAGAN kw;Wk; IRNSS Nghd;wit epWtg;gl;ld. [dthp 2014 y; ,];Nuh 
cs;ehl;L f;iuNah[dpf; ,ae;jpukhd GSLV  - D5 d; cjtpAld; GSAT-14 I epWtpaJ. 
 
 ,];Nuh 2008> mf;Nlhgh; 22 md;W re;j;uahd; -1 vd;Dk; re;jpuidr; Rw;Wk; Jizf; 
Nfhis VtpaJ. 2013 etk;gh; 5 Mk; Njjp nrt;tha; fpufj;ijr; Rw;Wk; kq;fs;ahd; vd;Dk; 
Jizf;NfhisAk; VtpaJ. ,J 2014 nrg;lk;gh; 24 md;W nrt;thapd; Rw;Wg;ghijapy; 
Eioe;J Kjy; Kaw;rpapNyNa nrt;thia mile;j ehL vd;Dk; ngUikia ,e;jpahtpw;Fk;> 
nrt;thapd; Rw;Wg;ghijiaj; njhLk; cyfpd; ehd;fhtJ tpz;ntsp epWtdk; kw;Wk; 
Mrpahtpd; Kjy; tpz;ntsp epWtdk; vd;Dk; ngaiuAk; ,];Nuhtpw;Fg; ngw;Wj; je;jJ. 2016 
[{d; 18 md;W ,];Nuh xNu Rikjhq;fpapy; 20 Jizf;Nfhs;fis tpz;zpw;F mDg;gp 
rhjid gilj;jJ. 2017 gpg;uthp 15 md;W xNu VTfizapy; (PSLV- C37) 104 
Jizf;Nfhs;fis tpz;zpy; nrYj;jp cyf rhjid Ghpe;jJ. ,];Nuh mjdJ kpff;fdkhd 
VTfizahd [pNahrpd;f;Nuhd]; nraw;iff;Nfhs; VTjy; thfdk; (GSLV- Mk III) %yk; 
GSAT-19 vd;Dk; Jizf;Nfhspid 2017 Mk; Mz;L [{d; 5 Mk; Njjp tl;lg;ghijapy; 
epWtpaJ. ,jd; %yk; ehd;F ld; fbdkhd Jizf;Nfhs;fis epWTk; epWtdkhf ,];Nuh 
khwpaJ.  
  
 ,];Nuh 2019> [{iy 22 md;W re;j;uahd; -2 vd;Dk; Jizf; Nfhis 
[pNahrpd;f;Nuhd]; nraw;iff;Nfhs; VTjy; thfdk; (GSLV -Mk III) %yk; re;jpuDf;F 
VtpaJ. ,J 2019 Mf];l; 20 md;W re;jpudpd; Rw;Wg;ghijapy; Eioe;J nrg;lk;gh; 7 md;W 
mjd; Nyz;lh; vd;Dk; Jiz thfdk; epytpy; jiuapwq;fpaJ.    
  

 
      1989 ,y; fyPypNah fypyp tpahod; rhh;e;j tpz;ntsp Ez;zha;Tf; fyDf;F 
mtuJ ngah; #l;lg;gl;L epidT $ug;gl;lhh;. ,jd; 14 tUl tpz;ntspg;gazj;jpy; 
fy;tp Ez;zha;Tf;fyDk; mjpypUe;J gphpe;J nry;yf;$ba rpWfyDk; ,ize;J 
tpahod; f];g;uh vd;Dk; Jizf;Nfhs;> ~{Nkf;fh; nytp-9 vd;Dk; thy; 
el;rj;jpuj;jpdhy; tpahodpy; cs;s jhf;fk;> A+Nuhg;gh> fhyp];Nlh> ,Nah kw;wk; 
mky;jpah Nghd;wit MFk;. 
 
      tpahodpd; xU epyTld; fypypNah fyg;gjidj; jLg;gjw;fhf ,jd; gzpapd; 
Kbtpy; tpahodpNyNa rpijf;fg;gl;lJ.  
 

 
epidtpy; nfhs;sNtz;bait: 
 

❖ mz;lj;jpf; Fwpj;Jg; gbf;Fk; gbg;Gf;F thdpay; vd;W ngah;. 
❖ mz;lj;jpy; tpz;kPd; jpus;fs;> Nfhs;fs;> el;rj;jpuq;fs;> tpz;fw;fs;> Jizf;Nfhs;fs;> 

gUg;nghUs; kw;Wk; Mw;wy; mlq;fpAs;sJ. 
❖ tsh;gpiwf; fhyj;jpy; cs;s epyT Kjy; fhy;ghfk; vdTk;> Nja;gpiwf; fhyj;jpy; 

cs;s epyT %d;whk; fhy; ghfk; vdTk; miof;fg;gLfpwJ. 
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❖ gpiw epyT vd;gJ epythdJ miuasT xspia tplf; Fiwe;j msT xspapy; 
,Uf;Fk; fhyk; MFk;. $dy; epyT vd;gJ epythdJ miuasT xspia tpl mjpf 
xspapy; ,Uf;Fk; fhyk; MFk;. 

❖ Nfhs;fs; jq;fsJ ghijia jpUg;gpf; nfhs;Sk; epfo;T gpw;Nghf;F ,af;fk; vdg;gLk;. 
❖ ek; Kd;Ndhh;fs; $wpa Gtpikaf; Nfhl;ghlhdJ> G+kpia ikakhff; nfhz;L #hpad; 

kw;Wk; kw;w Nfhs;fs; Rw;wp tUfpd;wd vd;W $WfpwJ. 
❖ #hpa ikaf; nfhs;ifahdJ #hpaid ikakhff; nfhz;L G+kp kw;Wk; kw;w Nfhs;fs; 

Rw;wp tUfpd;wd vd;W $WfpwJ. 
❖ #hpaikaf; nfhs;iff;F fz;$lhd ep&gzj;jpid fypypNah je;jhh;. 
❖ ,e;j cyfpy; Mapuk; Nfhb tpz;kPd; jpus;fshtJ cs;sd. 
❖ xU tpz;kPd; jpus; vd;gJ <h;g;G tpirahy; xUq;fikf;fg;gl;l mNdf tpz;kPd;fspd; 

njhFg;G MFk;. 
 

❖ GtpapypUe;J ghh;f;Fk; nghOJ njd;gLk; tpz;kPd; $l;lq;fspd; njhFg;Gf;F tpz;kPd; 
kz;lyk; vd;W ngah;. 

❖ epiyahd Rw;Wg; ghijapy; Nfhs;fisr; Rw;wp tUk; nghUs;fSf;F Jzpf;Nfhs;fs; 
vd;W ngah;. 

❖ ngq;f@Uit jiyikaplkhff; nfhz;l tpz;ntsp Muha;r;rp epiyak; jhd; ,e;jpa 
tpz;ntsp Muha;r;rp epiyakhFk;. (ISRO) 
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7tJ mwptpay;  
njhFjp III  
myF – 3 

 
gygb Ntjpapay;  

 
 
mwpKfk;:  
 
gy gb Ntjpapay; ek; md;whl tho;tpy; Neh;kiwahd jhf;fj;ij Vw;gLj;jp tUfpwJ. ePq;fs; 
gad;gLj;Jk; nghUs;fSs; gy nghUs;fs; gygb NtjpapaYld; njhlh;Gilait. ,it 
my;yJ nraw;if gygb nghUs;fshy; Md ePz;l njhlh;fs; ,iofshFk;.  
 
xU r%jhakhf ehk; nkd;NkYk; nghUs;fis Efh;fpNwhk;. mjpfsT nghUs;fisg; 
gad;gLj;jpdhy;> mjpfsT fopTfisAk; cz;lhf;FfpNwhk;. Kg;gJ fopTfSs; 
ngUk;ghd;ikahdit kl;Fk; jd;ikahdit my;yJ kWRow;rpf;F cl;gLj;jf;$bait. 
Mdhy;> ,g;nghOJ ehk; ntspNaw;Wk; fopTfSs; ngUk;ghyhdit kl;Fk; jd;ikaw;wit 
my;yJ kWRow;rpf;F cl;glhjitahf ,Ug;gjhy; rpf;fyhd fopTfNsahFk;. Kw;fhyq;fspy; 
tho;e;j kf;fs;> gUj;jp> gl;L kw;Wk; rzyhy; Md ,iofisg; gad;gLj;jpdh;. jw;nghOJ 
ehk; nefpop Nghd;w gytif nraw;if ,iofshd nghUs;fisg; gad;gLj;JfpNwhk;. ehk; 
gygbfs;> gy;NtW tifahd ,iofs;> nefpopfs; kw;Wk; ,g;nghUs;fisg; gad;gLj;Jtjhy; 
cz;lhFk; fopTfs; kw;Wk; mtw;iw Nkyhz;ik nra;Ak; tpjq;fs; gw;wp mwpayhk;.  
 
gygbfs; - nghUs; tpsf;fk;:  
 
gygb vd;w nrhy; Mq;fpyj;jpy; ghypkh; vd;W miof;fg;gLfpwJ. fpNuf;f nkhopapy; ,Ue;J 
gpwe;j nrhy;yhFk;. ghypkh; vd;w nrhy;iy ,uz;lhfg; gphpf;f> ghyp (Poly) vd;gJ gy vd;Wk; 
(mer) vd;gij rpwpa mbg;gil myF vd;Wk; nghUs;gLk;. gy vz;zpf;ifapyhd 
xw;iwg;gbfs; (Monopolymer) rf gpizg;Gfshy; ,ize;J cUthf;fg;gLk; ePz;l rq;fpypj; 

njhlh; mikg;Ng gygb (Polymer) vdg;gLk;. gygb cUthf;Fk; Kiwf;F gygbahf;fy; 
vd;W ngah;. gpd;tUk; glkhdJ xw;iwg;gbfs; gyTk; xd;wpize;J gygb xd;iw vt;thW 
cUthf;FfpwJ vd;gijf; fhl;LfpwJ?  
 

 
ePh;f; Foha;;fshfg; gad;gLj;jg;gLk; ghyptpidy;FNshiuL (PVC – Polyvinyl Chloride) vd;w 
nghJthd nefpop vt;thW cUthfpwJ vd;gijf; fPNo fhz;Nghk;.  
 

 
gygb:  
gygbfis ehk; ,aw;if gygb vd;Wk; nraw;if gygb vd;W ,Utifahf 
gphpf;fg;gLfpd;wd. cq;fs; clNy gygbfis cUthf;FfpwJ cly; ,aw;if gygbfshy; 
MdhJ. ngUksT ehk; md;whl tho;tpy; gad;gLj;Jk; gygbfs; nraw;if gygbfshfTk; 
kdpjdhy; cUthf;fg;gl;l gygbfshfTk; mikfpwJ.  
 
,aw;if gygbfs;:  
 
caphpdq;fspd; cly;fspy; fhzg;gLk; Gujq;fs; kw;Wk; fhh;Ngh`l;Nul;LfSk; kuk; kw;Wk; 
fhfpjj;jpYk; cs;s nry;YNyhRk; ,aw;ifg; gygbfshFk;. tho;f;if nray;KiwfSf;F 
Njitahd fl;likg;G nghUs;fs; kw;Wk; %yf;$Wfis toq;Ftjpy; ,aw;if gygbfs; kpf 
Kf;fpa gq;F tfpf;fpd;wd. mkpNdh mkpyq;fs; vd;w ,UgJ tifahd xw;iwg;gbfshy; 
Mdit Gujq;fs; vd;w gygbfshFk;. mkpNdh mkpy xw;iwg;gbfs; gytiffspy; Nrh;f;if 
mile;J gytifahd Gujg;gygbfis cUthf;Ffpd;wd.  
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xw;iwg;gbfs; gytiffspy; Nrh;f;if mile;J gytifahd Gujg;gygbfis 
cUthf;Ffpd;wd. b.vd;.V. nehjpfs;> gl;L> Njhy;> Kb> tpuy; efq;fs;> ,wFfs; kw;W; 
tpyq;Ffspd; cNuhkq;fs; Nghd;wit GujgygbfSf;F vLj;Jf;fhl;Lfs; MFk;.  
 
jhtuq;fspy; fhzg;gLk; nry;YNyh];> ifl;bd;> ypf;dpd; Nghd;wit fhh;Nghi`l;Nul; 
gygbfSf;F vLj;Jf;fhl;Lfs; MFk;. Milfspy; gad;gLj;jg;gLk; gUj;jpapd; Kf;fpa 
mq;fkhd nry;YNyh];> rh;f;fiu %yf;$Wfshy; MdJ. ez;Lfs; kw;Wk; rpye;jpfs; Nghd;w 
G+r;rpfspd; Gw vYk;Gf;$LfspYk;> fhshz;fs; Nghd;w G+Q;irfspd; nry;Rth;fspYk; 
fhzg;gLtJ ifl;bd; MFk;. jhtuq;fSf;Ff; fl;likg;Gf; nfhLg;gjpy; Kf;fpakhdjhd 
ypf;dpd; vd;gJk; gytif gygbfisj; jd;dfj;Nj nfhz;ljhFk;.  
 
nraw;if gygb nghUs;fs;  
 
ngl;Nuhypa vz;nza; kw;Wk; ngl;Nuhypa thAf;fspypUe;J kdpjdhy; cUthf;fg;gl;l 
nefpopfs; nraw;if gygbfshFk;. vz;nza;fs; kw;Wk; thAf;fisg; gFjpg;gphpg;G nra;J 
ngl;Nuhy; ngWk;nghOJ> vj;jpyPd;> GNuhigyPd; Nghd;w xw;iwg;gbfs; Jiz 
tpisnghUs;fshff; fpilf;fpd;wd. ghyptpidy; FNshiuL (Poly Vinyl Chloride – PVC) 
vd;w gygb> gy xw;iwg;gbfs; ,ize;J cUthdJ vd;gij Kd;gf;fq;fspy; gbj;jJ 
epidtpUf;fyhk;. mNjNghy; gytif nefpopfis cUthf;Fk; mbg;gil fl;likg;G 
nghUshf vj;jpyPd; kw;Wk; GNuhigyPd; tpsq;FfpwJ. xw;iwg;gbfspd; gz;Gfspd; 
mbg;gilapYk;. mit gygbfspy; mike;Js;s Kiwapd; mbg;gilapYk;> gygbg; 
nghUs;fspd; gz;Gfspd; mbg;gilapYk;> gytifahf gygbfs; tifg;gLj;jg;gLfpd;wd. 
,iofs;> nefpopfs;> Gujq;fs; vd;gd rpytif gygbfs;> mtw;Ws; rpy gygbfisg; gw;wp 
fPNo fhz;Nghk;.  
  
 

 
,iofs;:  
ehk; Milfs; mzpfpNwhk;. igfs;> fapWfs;> Nghh;itfs; Nghd;wtw;iwg; gad;gLj;JfpNwhk;. 
,g;nghUs;fs; midj;Jk; ve;nje;j %yg;nghUs;fshy; MdJ ,it midj;Jk; ,iofshy; 
Mdit. Kw;fhyq;fspy; tho;e;j kf;fs;> gUj;jp kw;Wk; fk;gsp Nghd;w ,aw;if ,iofisg; 
gad;gLj;jpdh;. jw;nghOJ ehk; mjpfsT nraw;if ,iofshy; Md nghUs;fisg; 
gad;gLj;JfpNwhk;. ,aw;if kw;Wk; nraw;if ,iofs; midj;Jk; gygb nghUs;fNs> 
,aw;if kw;Wk; nraw;if ,iofSf;F ,ilNa cs;s NtWghLfis cw;WNehf;Ff.  
 
,aw;if kw;Wk; nraw;if ,iofs;:  
 
ePz;l %yf;$Wfs; gpd;dpg; gpize;J ePskhd> ruk; Nghd;w mikg;G cUthf;fg;gLk; 
,iofs;> ,aw;if ,iofshFk;. gUj;jp> Njq;fha; ehh;> Kb> fk;gsp Nghd;wit ,aw;if 
,iofspd; vLj;Jf;fhl;Lfs; MFk;. ngl;Nuhypaj;jpypUe;J ngwg;gl;l %yg;nghUs;fisf; 
nfhz;L cUthf;fg;gLk; ,iofSf;Fr; nraw;if ,iofs; vd;W ngah;. ghypna];lh;> 
mf;hpypf; kw;Wk; ieyhd; Nghd;wit nraw;if ,iofSf;F vLj;Jf;fhl;Lfs; MFk;. 
fhyq;fhykhf> jhtu ,iofs; kw;Wk; tpyq;FfsplkpUe;J ngwg;gl;l cNuhkq;fisf; nfhz;L 
,iofs; cUthf;fp> mtw;iwf; nfhz;L cil jahhpj;Jk;> jq;Fkplk; mikj;Jk;> 
thdpiyapypUe;J kdpjh;fs; jk;ikg; ghJfhj;Jk; te;jdh;. ,d;Wk; $l> gytifahd ,aw;if 
,iofs;> jhtu kw;Wk; tpyq;F %yq;fshf tsh;f;fg;gl;Lk;> gjg;gLj;jg;gl;Lk; gUj;jp> gl;L 
kw;Wk; fk;gsp Nghd;w ,iofshf ,aw;if ntsptUfpd;wd. ,aw;if ehh;fisr; Row;wp 
,ioahf> E}yhf> fapwhf Mf;f KbAk;. mjd;gpd; mtw;iw nea;Njh> gpd;dpNah> glutpl;Nlh> 
,izj;Njh> JzpfshfTk;> fyd;fshfTk;> kpd;flj;jhg; nghUs;fshfTk;> kw;Wk; ek; md;whl 
tho;tpy; gad;gLk; ,d;dgpw nghUs;fshfTk; khw;w KbAk;. ,aw;if ,ioia cUthf;Fk; 
Fwpg;gplj;jf;f %d;W %yq;fshtd.  
 
tiffs; kw;Wk; gad;fs;:  
,aw;if ,io:  
Fwpg;gpl;l rpytifg; gl;Lg;GOf;fspd; $Lfis nfhjpf;f itj;Jg; ngWk; ,aw;if ,iofs; 
gl;lhFk;. ky;nghp gl;L> l];]h; gl;L> Kfh gl;L kw;Wk; vhp gl;L vd ehd;F tiffspy; 
,aw;if gl;L fpilf;fpwJ. cynfq;fpYk; cw;gj;jpahFk; ky;nghp tif ngUksT 
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,e;jpahtpy; jahhpf;fg;gLfpwJ. ,it cilfshfTk;> jiutphpg;GfshfTk;> ghuh#l;LfshfTk; 
gad;gLk; gl;LfshfTk;> typikahd ,aw;if ,iofSs; xd;whFk;.  
 
Nuahd; : XH gFjpahd – nraw;if ,io:  
gj;njhd;gjhk; E}w;whz;by; mwptpayhsh;fs; Nuahd; vd;w ngahpy; Kjy; nraw;if gl;bid 
cUthf;Ftjpy; ntw;wp fz;ldh;. 1946-,y; ,e;jpahtpy; Nfus khepyj;jpy; Kjy; Nuahd; 
njhopw;rhiy epWtg;gl;lJ. kdpjdhy; jahhpf;fg;gl;l ,ioahd Nuahid KOikahd 
nraw;if ,io vd;W nrhy;tjw;fpy;iy> Vnddpy; kuf;$opypUe;J ngwg;gl;l nry;YNyhrpdhy; 
Nuahd; jahhpf;fg;gLfpwJ. kuk; my;yJ %q;fpypd; $opypUe;J ngwg;gl;l nry;YNyhir gy 
Ntjpg;nghUs;fisr; Nrh;j;J jplg;gLj;jpdh; Kjyhtjhf> $Old; Nrhbak; i`l;uhf;irL 
Nrh;f;fg;gl;L gpd;dh; fhh;gd;-il-ry;igL Nrh;f;fg;gLfpwJ. Nrh;f;fg;gl;l Ntjpg;nghUs;fSld; 
nry;YNyh]; fiue;J tp];Nfh]; vd;w jputj;jpid cUthf;FfpwJ. jput tp];Nfh]pid Xh; 
];gpd;dnul;bd; (gf;f Ez;zpa Jisfs; nfhz;l cNyhfj;jl;Lfs; nghUe;jpa xU rhjdk;) 
topNa mOj;jp> ePh;j;j fe;jf mkpyj;jpDs; nrYj;Jk;nghOJ gl;L Nghd;w ,iofs; 
fpilf;fpd;wd. me;j ,iofspid Nfhg;gpdhy; Rj;jk; nra;J> cyu itj;Jg; ngWk; Gjpa 
,iofSf;F Nuahd; vd;W ngah;.  
 
gUj;jpg; G+f;fspy; cs;s tpijfis ePf;Fk; nghOJ> gUj;jpf; nfhl;ilfspy; xl;bapUf;Fk; 
Fl;ilahd gUj;jp ,iofspy; ,Ue;Jk; rpytif Nuahd;fs; jahhpf;fg;gLfpd;wd. gl;bidtpl 
tpiy kypthfTk;> gl;L ,io Nghd;Nw tpiy kypthfTk;. gl;L ,io Nghd;Nw nea;ag;gl;Lk;> 
gytif tz;zr; rhaq;fshy; epwNkw;wg;gl;Lk; Nuahd; jahhpf;fg;gLfpwJ. Nuahid 
gUj;jpAld; fye;J Nghh;itahfTk;> fk;gspAld; fye;J tphpg;ghfTk; gad;gLj;JfpNwhk;. 
NkYk;> Rfhjhug; nghUs;fshd gagh;fshfTk;> fhaq;fSf;F kUe;jpLk; tiyj;JzpfshfTk; 
Ngz;Nl[; JzpfshfTk; Nuahd; gad;gLfpwJ.  
 
Kjd; Kjypy; KOikahfg; gjg;gLj;jg;gl;l nraw;if ,io ieyhdhFk;. ,uz;lhk; cyfg; 
Nghhpd;nghOJ> ghu#l;Lf;s kw;Wk; fapW Nghd;w nghUs;fisj; jahhpf;f ieyhd; 
gad;gLj;jg;gl;lJ. Mil jahhpg;Gfspy;> ,aw;ifg; gl;bd; gjpypahf Nuahd; gy ,lq;fspy; 
gad;gLj;jg;gLfpwJ. ,d;W ehk; gad;gLj;Jk; nraw;if ,iofSs; mjpfk; gad;gLk; 
,iofs; ieyhd; tpsq;FfpwJ. ieyhd; ,io tYthfTk;> ePl;rpj;jd;ik nfhz;ljhfTk;> 
vil FiwthfTk; cs;sJ. gsgsf;Fk; jd;ik nfhz;ljhfTk;> Njha;g;gjw;F 
vspjhdjhfTk;> ,Ug;gjhy; Milj; njhopw;rhiyfspy; gutyhfg; gad;gLj;jg;gl;L tUfpwJ. 
fhYiwfs;> fapWfs;> $lhuq;fs;> gy;Jyf;fpfs;> fhh;fspy; ,Uf;ifapd; gl;ilfs;> J}q;fj; 
Njitg;gLk; jiyaiz Nghd;w igfs;> jpiur;rPiyfs; Nghd;w gytifahd nghUs;fs; 
ieyhdhy; Mdit. Xh; ,Uk;Gf; fk;gpiaf;fhl;bYk; xU ieyhd; ,ioahdJ typikahf 
,Ug;gjhy;> ghu#l;Lfs; jahhpg;gpYk;. kiy Vwj; Njitahd fapWfs; jahhpg;gpYk; 
ieahd;fs; gad;gLfpd;wd.  
 
ieyhd; ,io mjpf tYthdjhf cs;sjhy; kiy VwTk; gad;gLj;jg;gLfpwJ.  
ieyhd; vd;w gygb ,ioahdJ ghyp mikLfs; vd;w Ntjpj; njhFg;Gfshy; 
MdJ. n`f;]hnkj;jpyPd;-il-mkpd; kw;Wk; mbgpf; mkpyq;fs; ,ize;J 
cUthFk; nghUs; ghyp mikLfs;. jpz;k rpy;Yfshf ,e;j ghyp mikLfis 
cUf;fp> ntg;gkhf;fg;gl;l ];gpd;dnul;bd; kpf Ez;zpa Jisfspy; mOj;Jk; 
nghOJ ieyhd; cUthfpwJ.  
 
 
ghypna];lh; kw;Wk; mf;hpypf;:  
nraw;if ,iofs;:  
ghypna];lh; kw;nwhU nraw;if ,ioahFk;. ,jid kpf nky;ypa ,iofshf ,Oj;J> kw;w 
E}y;fis nea;tJ Nghy;> nea;aTk; KbAk;. ghypfhl;> (Polycot) ghypTy;> (Polywool) nlhpfhl; 
Nghd;w gy ngah;fshy; ghypna];lh; tpw;gid nra;ag;gLfpwJ. ghypfhl; vd;gJ ghypna];lh; 
kw;Wk; gUj;jpapd; fyit> ghypTy; vd;gJ ghypna];lh; kw;Wk; fk;gspapd; fyit.  
 
PET (ghyp vj;jpypd; nlhpg;jhNyl; - Poly Ethylene Terephthalate) vd;gJ kpfg; gpugykhd 
ghypna];lh; tifahFk;. PET - iaf; nfhz;L ePH kw;Wk; Nrhlh ghl;by;fs;> fyd;fs;> 
glq;fs;> ,iofs; kw;Wk; ,d;dgpw gaDs;s nghUs;fisj; jahhpf;fyhk;. ,e;j ,iofisf; 
nfhz;L jahhpf;fg;gLk; Jzpfs; vspjpy; RUq;Ftjpy;iy. NkYk; ghypna];lh; Jzpfisj; 
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Njha;g;gJ vspJ> mjdhy;> gytifahd Milfs; jahhpg;gpy; ghypna];lh; ,iofs; 
gad;gLfpd;wd.  
 
Fsph;fhyq;fspy; ehk; ];ntl;lh;fs; mzpfpNwhk;. rhy;itfs; kw;Wk; Nghh;itfisg; 
gad;gLj;JfpNwhk;. ,tw;Ws; ngUk;ghyhdit fk;gspiag; Nghy; Njhw;wkspj;jhYk;> 
mg;nghUs;fs; ,aw;if fk;gsp ,iofshy; nra;ag;gl;lit my;y. ,it mf;hpypf; vd;w 
kw;nwhU tif nraw;if ,ioahy; nra;ag;gl;lit MFk;. ,aw;if %yq;fspypUe;J 
ngwg;gLk; fk;gsp Milfs; mjpf tpiyf;F tpw;gid nra;ag;gLfpd;wd. nefpopfspd; 
jahhpg;gpd; nghOJ fpilf;Fk; Jidg;nghUs;fisf; nfhz;L cUthf;fg;gLk; ,e;j mf;hpypf; 
Milfs;> fk;gsp Milfisf; fhl;bYk; tpiy kypthdit. gytpj tz;zq;fspYk; 
Milfs; tpw;gidahfpd;wd. ,t;thwhf> nraw;if ,iofspd; ePbj;J ciof;Fk; jd;ikAk;> 
midtUk; thq;ff;$ba mstpy; kypthd tpiyAk;> mtw;wpd; gutyhd gad;ghl;bw;Fg; 
gq;fspf;fpd;wd.  
 
ngl;Nuhypa vz;nza; kw;Wk; ngl;Nuhypa thAtpid fha;r;rp tbf;Fk; nghOJ 
fpilf;Fk; Jiz tpisnghUs;fisf; nfhz;L cUthf;fg;gLk; nghUs;fNs 
nraw;if ,iofshFk;. ngl;Nuhypa vz;nza;iaf; fha;r;rp tbj;jy;  
 
nraw;if ,iofspd; rpwg;Gfs;:  
ckJ MilfSs; rpy Milfs;> ryit nra;a mtrpakpy;yhkYk;. gy tUlq;fs 
gad;gLj;jpa gpd;dUk; epwk; kq;fhky; ,Ug;gJ Vnddpy; mit ghypna];lh; vd;w nraw;if 
,ioahy; Mdit. nraw;if ,io Milfspd; rpwg;G vd;dntd;why; mit RUq;FtJk; 
,y;iy> epwk; kq;FtJk; ,y;iy. vdNt> gUj;jpahyhd Milfis tpl mjpf tUlq;fSf;F 
mNj nghypTld; fhl;rpaspf;fpd;wd.  
 
kPd;gpb tiyNghy; gy nghUs;fs;> nraw;if ,iofisf; nfhz;L jahhpf;fg;gLfpd;wd. 
nraw;if ,iofisg; gad;gLj;Jtjpy; cs;s kw;WnkhU rpwg;gk;rk; ahnjdpy;> gl;L my;yJ 
fk;gsp ,iofisf; fhl;bYk;> ieyhd; Nghd;w nraw;if ,iofs; mjpf typik nfhz;ljhf 
,Uf;fpd;wd.  
 
buhk;Nghiyd; vd;w nraw;if ,ioahdJ> mjpf typikAk; ePl;rpj;jd;ik nfhz;lJkhf 
,Ug;gjhy; mt;tpioahdJ mjd;kPJ Ftpg;gijAk; jhq;Fk; jd;ik nfhz;ljhf tpsq;FfpwJ. 
,g;gz;Gk;$lr; nraw;if ,ioapd; rpwg;gk;rkhf mike;Js;sJ.  
 
nraw;if ,ioapd; FiwghLfs;:  
 
rikayiw kw;Wk; Ma;tfj;jpy; gzpahw;Wk; nghOJ nrw;if ,iofshy; Md Milfs; 
mzptijtpl ,aw;if ,iofshy; Md Milfs; mzptNj ghJfhg;ghdJ vd;gij Kd;Ng 
gbj;Njhk;. ghypna];lh; Nghd;w nraw;if ,iofspd; xU Kf;fpa Fiwahnld;gJ mit 
ntg;gj;ijj; jhq;Fk; jpwdw;wit. NkYk; mit vspjpy; jPg;gw;wf;$bait. Nfhilf; 
fhyq;fspy;> nraw;if ,iofshyhd Milfis mzptijtpl ,aw;if ,iofshyhd 
Milfis mzptNj nghUj;jkhdjhf ,Uf;Fk;. Vnddpy;> nraw;if ,iofs; kpff; Fiwe;j 
msNt ePiu cwpQ;Rtjhy;> nraw;if ,iofshyhd cilfis mzpAk;nghOJ ekf;Fg; 
NghJkhd fhw;Nwhl;lk; fpilf;fhjjhy; ehk; ntg;gkhfTk;. rph;kkhfTk; czh;fpNwhk;.  
 
nraw;if ,iofs;> ngl;Nuhypa Ntjpg; nghUs;fspypUe;J jahhpf;fg;gLtjhy; kpf mjpffhyk; 
cWjpaha; ciof;Fk; vd;gJ ,JNt nraw;if ,iofspd; FiwghlhfTk; MdJ. 
MilfspypUe;J kpfr; rpW gFjpfs; cile;J Ez;zpa nefpopfs; vd;wiof;fg;gLk;. 
Jfs;fsha; cjph;e;J ePh; epiyfshd MWfs;> Vhpfs; kw;Wk; fly;fspYk;> epyj;jpYk; 
khRghl;il cz;lhf;Ffpd;wd.  
 
nefpopfs;:  
 
,d;W ePq;fs; njhl;l Kjy; nefpopg; nghUs; vd;dntd;W ePq;fNs cq;fisf; 
Nfl;Lf;nfhs;Sq;fs;. xUNtis mJ myhukbf;Fk; cq;fs; fbfhukhf ,Uf;fyhk; my;yJ 
cq;fs; jiyaizapd; epug;gpahfNth my;yJ ePq;fs; mzpAk; nraw;if ,iofshyhd 
MilfshfNth ,Uf;fyhk;. ,d;W ek;ikr; Rw;wpAs;s nghUs;fspy; MilfshfNth 
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,Uf;fyhk;. ,d;W ek;ikr; Rw;wpAs;s nghUs;fspy; ngUk;ghyhdit nefpopahy; MditNa 
ePh; kw;Wk; vz;nza; tiffs; ghypj;jPd; ciwfspy; tpw;gid nra;ag;gLtijg; 
ghh;j;jpUf;fpwPh;fs; Kw;fhyq;fspy; ghy;> vz;nza; kw;Wk; ,ju jputg; nghUs;fis thq;fp 
tUtjw;F kf;fs; cNyhfk; kw;Wk; fz;zhbahy; nra;ag;gl;l ghj;jpuq;fisf; filfSf;F 
vLj;Jr; nry;th;. Kw;fhyq;fspy; gad;gLj;jg;gl;l fyd;fs;> gf;nfl;Lfs;> Ftisfs;> 
,Uf;iffs; kw;Wk; Nki[fs; Nghd;w nghUs;fs; vjdhy; nra;ag;gl;lit.  
 
nefpopapd; tiffs; ahit?  
 
,g;NghJ nefpop gw;wp mwpe;J nfhs;Nthk;.  
njhopy;El;gk;> fl;Lkhdk;> Rfhjhu guhkhpg;G> Nghf;Ftuj;J kw;Wk; czTg; ghJfhg;G Mfpa 
Jiwfspy; Kd;Ndw nefpopfs; ekf;Fg; gy tifapYk; cjtpAs;sd. nefpopfs; jq;fsJ 
jdpj;Jtkhd gz;Gfshy; ek; tho;it KOikahf Mf;fpukpj;Js;sd. Fiwe;j vil> mjpf 
typik> rpf;fyhd gy tbtq;fis vLf;Fk; jd;ik Mfpad nefpopapd; Neh;kiwahd 
Fzq;fshFk;.  
 
mit ,sFk; jd;ik nfhz;ljhfTk;> ePhpid cl;GftplhjjhfTk;> NkYk; rpytif 
nefpopfs;> GwCjhf; fjph;fis cl;GftplhjjhfTk; mike;Js;sd. nefpopfs; tpiy 
kypthdjhfTk;> ehk; ifahs VJthdjhfTk; fpilf;fpd;wd.  
 
,Jtiu nefpopfs; Vd; gutyhfg; gad;gLj;jg;gLfpd;wd vd ghh;j;Njhk;. jw;nghOJ 
nefpopfspd; gy;NtW gad;fisg; gw;wp NkYk; mwpe;J nfhs;Nthk;.  
 
Rfhjhug; guhkhpg;Gg; nghUs;fs;:  
 
rhpahd gad;ghl;bw;F Kiwahfg; gad;gLj;jpdhy; gytif nefpopfs; rpwe;j nghUs;fshfr; 
nray;gLk;. vLj;Jf;fhl;lhf> ghypGNuhigyPd; vd;w nefpopdhy; nra;ag;gl;l cwpQ;Rf;Fohapid 
vLj;Jf;nfhs;Nthk;. ,e;j cwpQ;Rf;Foha;fis Neha;j;njhw;WePf;fk; nra;J kPz;Lk; 
gad;gLj;jj; Njitapy;iy. vdNt> mit cah;jukhd Rfhjhuj;ij toq;FtNjhL Neha;fs; 
guTk; mghaj;ijAk; Kw;wpYk; mfw;Wfpd;wd.  
 
vt;thW nefpop vd;w nghUis ed;ikahd gad;ghl;bw;F Kiwahfg; gad;gLj;jKbANkh 
mNjNghy;> jtwhd gad;ghl;bw;Fk; gad;gLj;jyhk;. nefpopapdhy; nra;ag;gl;l gy 
nghUs;fisg; gw;wpr; rpe;jpj;Jg; ghUq;fs;. vLj;Jf;fhl;lhf> nky;ypa nefpop igapid 
vLj;Jf;nfhs;Nthk;. ,e;j tif gpsh];bf; igfis ehk; kpff; Fiwe;j fhyj;jpw;Fg; 
gad;gLj;jpa gpd;> mit Fg;igahf> Rw;Wg;Gwj;jpy; ePz;lfhyk; fple;J khRgLj;Jfpd;wd. 
jtwhd gad;ghl;bw;F cgNahfpf;fg;gLk; nefpopfs; gw;wp ePq;fs; NkYk; mwpa tpUk;gpdhy; 
ePq;fs; jkpo;ehL murhy; jilnra;ag;gl;l> xU Kiw kl;LNk gad;gLj;jp vwpag;gLk; nefpop 
nghUs;fs; vd;w jiyg;gpy;>  
 
1 [dthp 2019 Kjy; mKYf;F te;j Rw;Wr;#oy; kw;Wk; tdj;Jiw> murhiz T.N.G.O. No: 
84, Njjp 25/06/2018 Ig; ghh;f;fTk;.  
 
Vwj;jho 200 Mz;LfshfNt> nefpop ekJ gad;ghl;by; cs;sJ. ‘ghh;f;fprPd;’ vd;w 
Kjy; nefpopapid cUthf;fpath; vl;kz;l; mnyf;]hz;lh; ghh;f;]; vd;gth; Mthh;.  
 
Mz;LNjhWk; cyfk; KOtjpYkhf ehk; xU bhpy;ypad; (xU epkplj;jpw;F ,U 
kpy;ypad;) vd;w mstpy; nefpopg; igfisg; gad;gLj;JfpNwhk;. mtw;wpy; xd;W 
Kjy; %d;W rjtPjk; kl;LNk kWRow;rpf;F cl;gLj;jg;gLfpd;wd.  
 
nefpopapd; tiffs;:  
 
md;whl tho;tpy; ehk; gad;gLj;Jk; nefpopg; nghUs;fSk; gygbfshy; MdJ. midj;J 
nefpopfspYk; xNu khjphpahd myFfshy; mikag;ngw;wpUg;gjpy;iy. xU rpytif 
nefpopfspy; xw;iwg;gbfs; Nehpay; mikg;gpy; ,ize;Jk;> NtWrpytif nefpopfspy; 
xw;iwg;gbfs; FWf;Fg; gpizg;gpy; ,ize;Jk; fhzg;gLfpd;wd. xw;iwg;gbfspd; 
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mikg;gpidg; nghWj;J gygbfs;> ,U ngUk;gphpTfshfg; gphpf;fg;gLfpd;wd. ,sFgit kw;Wk; 
,WFgit. mit vd;dntd;W jw;NghJ fhz;Nghk;.  
 
,sFk; nefpopfs;:  
 
ghypvj;jyPd; (ghypj;jPd; vd;Wk; miof;fg;gLfpwJ) vd;gJ ,sF nefpopapd; Xh; 
vLj;Jf;fhl;lhFk;. ehk; ngUksT gad;gLj;Jk; nefpopg; igfs; ghypj;jPdhy; 
nra;ag;gl;litahFk;. xU ghypj;jPd; igapid vhpf;Fk; nghOJ> mJ cUfp> tpUk;gj;jhfhj 
kzj;ij tPrp> fUk;Gifia ntspapl;L> gpufhrkhd Rluhf vhpfpwJ. (ghyp vj;jpyPd; 
nlh;g;jhNyl;) ghl;bYk; ngUksT gad;gLj;jg;gLk; nefpopf;F kw;nwhU vLj;Jf;fhl;lhFk;. ,e;j 
ghl;biy ehk; nfhjpePuhy; epug;gpdhy;> ghl;bypd; tbtk; rpijfpwJ. ,k;khjphp> ntg;gg;gLj;Jk; 
nghOJ vspjpy; nkd;ikahfp> tisAk; jd;ik nfhz;l nefpopfs; ,sFk; jd;ik nfhz;l 
nefpopfs; vd;wiof;fg;gLk;. ,t;tif nefpopfis cUf;fp kWRow;rp nra;J NtnwhU nefpopg; 
nghUshf;fyhk;.  
 
,WFk;; nefpopfs;:  
 
khwhf> rpy nefpopfis xUrpy Kiwapy; jahhpf;fg;gl;L> nghUs;fshf;fp mtw;iw 
ntg;gg;gLj;jpdhy; nkd;ikahtjpy;iy> gpd;tistjpy;iy. vdNt> ,t;tif nefpopfis 
kPz;Lk; cUf;fp NtNwhU nghUshf khw;w KbahJ. ,j;jifa nefpopfSf;F ,WFk; 
nefpopfs; vd;W ngah;. Ngf;iyl; kw;Wk; nkyikd; ,WFk; nefpopfSf;F 
vLj;Jf;fhl;LfshFk;. ntg;gk; kw;Wk; kpd;rhuj;ijf; flj;jhj nghUshf Ngf;iyl; 
tpsq;FfpwJ. vdNt> Ngf;iyl;bidg; gad;gLj;jp kpd;];tpl;Rfs; kw;Wk; gytif 
ghj;jpuq;fspd; ifg;gpbfs; jahhpf;fg;gLfpd;wd. nkyikd; jPapid vhpg;gjhYk;> jPapidj; 
jhq;Fk; jpwd; ngw;wpUg;gjhYk; jiu XLfs; kw;Wk; jPaizf;Fk; Jzpfs; Nghd;wtw;wpd; 
jahhpg;gjpy; gad;gLfpd;wd.  
 
,Utif nefpop gygbfs;  
ntg;gj;jhy; ,sFk; (,sFk; nefpopfs;) 

 
• rq;fpypfSf;F ,ilNa FWf;F gpizg;G ,y;iy  
• rq;fpypfSf;F ,ilNa gytPd <h;g;G rf;jp cs;sJ.  
• ntg;gg;gLj;Jk;nghOJ ,sFfpwJ.  
 
ntg;gj;jhy; ,WFk; ,WFk; nefpopfs; 

 
• gygb rq;fpypfspd; ,izg;G FWf;F ,izg;ghfTk;. typikahd rfgpizg;ghfTk; 

mike;Js;sjhy;> ntg;gg;gLj;Jk; nghOJ ciltjpy;iy.  
• ntg;gg;gLj;Jk;nghOJ fbdj;jd;ik ngWfpd;wd.  

 
nefpop nurpd; FwpaPLfs;:  
,J tiu ,sFk; nefpopfSf;Fk; ,WFk; nefpopfSf;Fk; ,ilNaAs;s NtWghLfisf; 
fw;Nwhk;> md;whl tho;tpy; ehk; gad;gLj;Jk; nefpopfisg; gw;wp NkYk; nefpopfs; ekf;Fg; 
gytiffspYk; gad;gl;lhYk;> rpytif nefpopfs; jPq;Ftpistpf;Fk; Ntjpg;nghUs;fisAk; 
jd;dfj;Nj nfhz;bUf;fpd;wd.  
 
nurpd; FwpaPLfspd;> mbg;gilapYk; ehk; nefpopfis tifg;gLj;jyhk;. gytif nefpopfisg; 
gw;wp mwpNthk;. nurpd; FwpaPLfspd; mbg;gilapYk; ehk; nefpopfis tifg;gLj;jyhk;. 
gytifahd nefpopfis tifg;gLj;j cyfshtpa mstpy; nfhLf;fg;gl;Ls;s FwpaPLfNs 
nurpd; FwpaPLfshFk;. ,t;thW nurpd; FwpaPl;bd; mbg;gilapy; nefpopiag; gphpj;jy;> 
mtw;iwj; jdpj;jdpahf kWRow;rp nra;a cjtpahf ,Uf;Fk;. xt;nthU nefpop nghUSf;Fk; 
gpuj;Nafkhf vd;d FwpaPL nfhLf;fg;gl;Ls;sJ nefpopg; nghUspy; ve;j ,lj;jpy; ,e;jf; 
FwpaPL nfhLf;fg;gl;bUf;Fk;.  
 
nefpopg; nghUspd; mbg;gFjpapNyh> my;yJ %bapNyh> nghUisj; jahhpj;J tpw;gid 
nra;gthpd; ngah;tpy;iy ];bf;fhpNyh xd;iwnahd;W Juj;Jk; mk;Gf;Fwpahyhd Kf;Nfhz 
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cUtj;ijg; ghh;f;fTk;. me;j Kf;Nfhzj;jpd; (kj;jpapy;) eLtpy; Xh; vz; nfhLf;fg;gl;bUf;Fk;. 
rpy gpsh];bf; nghUs;fspy; me;j vz;zpw;Fhpa nefpop tifapd; ngaUila RUf;nfOj;Jk; 
nfhLf;fg;gl;bUf;Fk;. ,e;jf; FwpaPl;ilNa ehk; nurpd; FwpaPl vd;fpNwhk;.  
 
mk;Gf;Fwp Kf;Nfhzj;jpd; eLtpy; 1 vd;w vz; fhzg;gl;L mk;Kf;Nfhzj;jpd; fPo; PET vd;w 
vOj;JfNsh> PETE vd;w vOj;JfNsh fhzg;gl;lhy;> me;j nefpop nghUshdJ ghyp vj;jpyPd; 
nlhpg;jhNyl;lhy; cUthf;fg;gl;lJ vd mwpayhk;. gytifahd Ntjpg;nghUs;fs; (Nrh;j;jpfs;) 
nefpopAld; Nrh;f;fg;gLtjhy; mg;nghUs; nefpo;Tj;jd;ik> typik> nkd;ik my;yJ xsp 
CLTk; jd;ik Nghd;w gy gz;GfisAk; Fzq;fisAk; ngWfpd;wd. nefpopAld; 
Nrh;f;fg;gLk; rpy Ntjpg;nghUs;fs; tpyq;Ffs;> ekJ Rw;Wg;Gwk; kw;Wk; ekJ cly; 
MNuhf;fpaj;jpw;Fk; Mgj;ijf; nfhz;LtUtjhf cs;sJ. vLj;Jf;fhl;lhf> nurpd; FwpaPL vz; 
# 3 vd;gijf; Fwpf;Fk; ghyptpidy; FNshiuL (Poly Vinyl Chloride - PVC) kpfTk; 
er;Rj;jd;ik tha;e;jjhfTk;> ekJ MNuhf;fpaj;jpw;F jPq;Ftpistpf;f$ba fhl;kpak;> <ak; 
Nghd;w fd cNyhfq;fisj; jd;dfj;Nj nfhz;Ls;sJ. nurpd; FwpaPL vz; #6 vd;gijf; 
Fwpf;Fk; ghyp];ilhPd; vd;w gpsh];bf; (polystyrene – PS) vd;w gpsh];bf; Gw;WNehia 
Vw;gLj;Jk; ];iluPd; vd;w eQ;rhd Ntjpg;nghUis jd;dfj;Nj nfhz;Ls;sJ.  
 
gy;NtW tifahd nefpop gw;wp NkYk; mwpa nurpd; FwpaPL tpsf;fg;glj;ijg; ghUq;fs;. ehk; 
gad;gLj;Jk; nghJthd nefpopg;nghUs;fSs; vit ekf;Fk;> ekJ Rw;Wg;Gwj;jpw;Fk;> 
tpyq;FfSf;Fk; ghJfhg;ghdit kw;Wk; vit ghJfhg;gw;wit vd;w jfty;fis mwpayhk;.  
 
nefpop nurpd; FwpaPL tpsf;fg;glk;  
 
ngUk;ghYk; nefpopg; nghUs;fspd; ngah; tpy;iyapNyh my;yJ nghUspd; mbg;gFjpapNyh 
nurpd; FwpaPL ,Uf;Fk;.  
 
xd;iwnahd;W gw;WtJ Nghy; mike;j Kf;Nfhz tbtpyhd mk;GFwpapd; eLtpy; xU 
vz;Nzh my;yJ me;j nefpop %yg;nghUspd; RUf;nfOj;Njh fhzg;gLk;.  
 
,it jtpu NtW VNjDk; vz;fNsh> vOj;Jf;fNsh fhzg;gl;lhy; mit nurpd; FwpaPLfs; 
my;y.  
 
nurpd; 
FwpaPL 

NtW 
ngah;fs; 

nghJthd nghUs;fs; gad;ghL   

 

PETE, 
ghypna];lh; 

Fil> tpisahl;L> 
cilfs;> ntg;g%l;Lk; 
NkYiwfs; / ];ntl;lh;fs;> 
fapW> sals J}q;Ftjw;F 
VJthd ghypna];lh; 
,ioahyhd igfs;  

,e;j tif nefpopfs; xNu xU 
Kiw kl;LNk gad;gLj;Jk; 
tifapy; tbtikf;fg;gl;Ls;sd. 
PET nefpopia kPz;Lk; 
gad;gLj;jpdhy; mjpypUe;J 
Mz;bkzp vd;w Ntjpg;nghUs; 
ntspNaWk; - mJ clYf;F 
ed;ik gaf;fhJ. 
MilfSf;fhfg; ngUksT 
ghypna];lh; vd;w nraw;if 
,io gad;gLj;jg;gLfpwJ. 

 

PEHD  rpnkz;l;> mhprp> khLfspd; 
jPdp itf;fg;gLk; rhf;Ffs;> 
nea;ag;gl;l bgd;igfs;> 
fapW> kPd;gpb tiy> epoy; 
tiyfs;> mikg;Gfs;> 
,iofshy; tYT+l;;lg;gl;l 
fhd;fphPl; (nefpop 
Nfd;fspypUe;J ngwg;gl;lJ)> 
Fz;L Jisf;fhj 
cs;shilfs; (mjp cah; 
%yf;$W vilAs;s ghyp 

ghJfhg;ghd nefpopfSs; 
xd;whff; fUjg;gLfpwJ. ,J 
nkypjhdJ> kpf tYthd> 
jhf;Fjiy vjph;nfhs;Sk; mw;Gj 
jd;ik nfhz;lJ. <ug;gjj;jpid 
cs;Eioatplhky; jilnra;Ak; 
rf;jp tha;e;jJ. ngUksT 
kWRow;rp nra;aj;jf;fJ. 
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vj;jpyPd; - UHMW) 

 

V, Vinyl PVC ,iofs;> tpidahd; 
,iofshy; nra;ag;gLk; 
kiof;Filfs;> ntspg;Gwj; 
Jzpfs;> kioNfhl;Lfs; 
(fhYiwfs;) fhy; G+l;Lfs; 
kPd;gpbtiyfs;> nraw;if 
,iofs;> Foe;ijfSf;fhd 
Milfs; kw;Wk; Nghh;itfs;> 
Milfspd; Nky; xl;Lk; 
tpy;iyfs; milf;fTk; 
myq;fhu Milfs; kw;Wk; 
Nghyp Njhy; nghUs;fs; 
jahhpf;f tpidy; 
gad;gLfpwJ. 

kpf Mgj;jhd nefpopg; 
nghUshFk;. khWk; 
thdpiyfis vjph;nfhs;Sk; 
jd;ik> jPj;jLg;G> Kjypa rpwe;j 
gz;Gfisg; ngw;wJ tpidahy;. 

 

PELD, 
LLDPE  

fduf rhf;Ffs;> nraw;if 
Gw;fs;> fhy;ge;J MLfsk;  

ghJfhg;ghd nefpopfSs; 
xd;whFk;. ,J kpfTk; 
nefpo;thdJk;> 
nkd;ikahdJkhf ,Ue;jhYk; 
typik nghUe;jpaJ. 

 

 xU Kiw gad;gLj;jg;gLk; 
cwpQ;Rg; nghUs;fs; - 
lagh;fs;> Rj;jk; nra;ag; 
gad;gLk; <uk; Jilf;Fk; 
gQ;Rfs;> fapWfs;> jiu 
fk;gsq;fs;> tbfl;lg; 
gad;gLk; fy;iyj; Jzpfs;> 
kpd;fyj;jpd; cs;s jLg;Gr; 
Rth;fs;> [pNahJzpfs; 
(Geotextiles) (tbfhy; kw;Wk; 
mhpg;G jLg;Gr;Rth;) 
fhd;fphPl;Lfs; NghLk; 
nghOJ fyitia 
epiyg;gLj;j Ez; ,iofs; 
fyf;fg;gLfpwJ.  

ghJfhg;ghd nefpopfSs; 
xd;whf fUjg;gLfpwJ. xUKiw 
kl;LNk gad;gLj;jpaTld; 
vwpaf;$ba nghUs;fisj; 
jahhpf;f nea;ag;glhj Jzpfs; 
cUthf;fg;gLfpd;wd.  
 

 

Thermocol, 
EPS XPS 
and HIPS 

vOJNfhis mstpLk; 
msTNfhy;fs;> xU Kiw 
kl;Lk; gad;gLj;jf;$ba 
NjePh; kw;Wk; Fsph;ghd 
Ftisfs;> Rl;Lfs;> 
rikayiw Ruz;bfs; kw;Wk; 
nghk;ikfs;  

kpfTk; Mgj;jhd 
Ntjpg;nghUs;fs; nfhz;ljhy; 
,t;tif nefpopfs; jPik 
tpistpf;ff;$bait. 
ngUk;ghyhd PS My; 
nra;ag;gl;l nghUs;fs; 
ngUk;ghYk; xUKiw kl;Lk; 
gad;gLj;jp vwpaf;$ba czT 
kw;Wk; jputghdq;fspd; 
fyd;fshfNt 
gad;gLj;jg;gLfpwJ. 

 

ghypfhh;gNd
l; (PC)> 
mf;hpNyh 
iel;hpy; 
g;A+l;lh 
ilaPd; 
];iluPd; 
(ABS)> 
mf;hpypf; 
(AC). caphp 

PC : rpWth;fspd; ghl;by;fs; 
kw;Wk; czTf; fyd;fs;  
ABS : jiyf;ftrq;fs; 
kw;Wk; fhh; gk;gh;fs;> 
mf;hpypf; iggh;> Mg;bfy; 
Nfgps;fs;  
   kw;Wk; ngapz;Lfs;  
caphp nefpopfs;: nefpop 
igfs; kw;Wk; it 
rhjdq;fs;.  

nurpd; FwpaPLfs; 1 Kjy; 6 
Kba cs;s mstpy; ,tw;wpy; 
nghUe;jhj midj;J nefpopg; 
nghUs;fSk; ,jpy; mlq;Fk;. 
PC kw;Wk; ABS vd;w ,Utif 
nefpopfSf;Fk; er;Rg; 
nghUs;fisj; jd;dfj;Nj 
nfhz;Ls;sjhy; ghJfhg;gw;wjhf 
fUjg;gLfpwJ. #7 FwpaPL 
nfhz;l nefpopg; nghUis 
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nefpopfs; 
ieyhd;> 
ghypA+hpj;Nj
d; (UP)> 
,d;d gpw 

ieyhd; : cilfs;> 
gl;lq;fs; kw;Wk; 
gy;Jyf;fpapd; Fr;rq;fs;.  
PV : nkj;ijapd; /Nghk;fs; 
kw;Wk; ~Pf;fspd; 
mbg;ghfq;fs;  
 

ePq;fs; thq;f Nehpl;lhy;> NkYk; 
Muha;e;J mjid 
gad;gLj;Jtjpy; njspT ngWf.    
 

 

 

nurpd; 
FwpaPL 
,y;iy> 
RUf;nfOj;
Jk; ,y;iy 

Ve;j xU nefpop 
%yg;nghUshfTk; 
,Uf;fyhk; 

nefpopg; nghUs;fs; cUthf;f 
jahhpg;ghsh; ve;jnthU 
tpjpiaAk; gpd;gw;wtpy;iy. ,J 
Mgj;jhd tifiar; 
Nrh;e;jjhfTk; ,Uf;fyhk;. ve;jj; 
jftYk; ,izg;gpy; ,y;y 
ekf;F ve;j cj;jputhjKk; 
,y;iy. nurpd; FwpaPL ,y;yhj 
nefpopg; nghUs;fspd; 
gad;ghl;bidj; jtph;f;fTk;  

 
nefpopfspd; jhf;fk;:  
 
nefpopfs; tpiy kypthfTk;> ,NyrhdjhfTk;> typikahdjhfTk;> ePbj;J ciog;gjhfTk; 
,Ug;gjhy;> ekJ etPd tho;f;ifapy; gy;NtW Kd;Ndw;wq;fSk;> ed;ikfSk; ekf;Ff; 
fpilj;Js;sd. Mdhy;> nefpopfspd; mjpf mstpyhd gad;ghL> mjpYk; xUKiw kl;LNk 
gad;gLj;jp vwpaf;$ba nefpopfs; ekJ Rw;Wg;Gwj;jpw;Fk; tpyq;FfSf;Fk; ekJ 
MNuhf;fpaj;jpw;Fk; jPtpu jhf;fq;fisNa Vw;gLj;jp tUfpd;wd.  
 
gy;NtW tifahd nefpopf; fopTfisf; nfhz;l Fg;igj; njhl;bfis ehk; ghh;j;J 
tUfpNwhk;. nefpop njhlh;ghd nghpa rpf;fy;fSs; xd;W ahnjdpy;> mit rpijtiltJk; 
,y;iy> kz;zpy; kl;FtJk; ,y;iy. nefpopf; Fg;igfs; gyfhyk; kiwahky; ,Ug;gjhy;> 
nghpa mstpyhd fopTfSf;F toptFj;J> vy;yh ,lq;fspYk; epiwe;J> Ftpe;J Rw;Wr; 
Roiy khRgLj;Jfpd;wd.  
   
xUKiw kl;LNk gad;gLj;jp vwpaf;$ba ghypj;jPd; igfs; kw;Wk; czT nghl;lyfq;fisg; 
mjpfsT gad;gLj;jp vwptjhy;> ekJ Rw;Wg;GwKk; Fg;igf; $lkhfp tbfhy;fspYk; 
milj;Jf; nfhz;L Rw;Wg;Gwj;jpid khRgLj;Jfpd;wd. tbfhy;fspy; milg;G Vw;gLtjhy;> ePh; 
Njq;fp epw;fpd;wJ. ,e;ePh;f;Fl;ilfs; nfhRf;fspd; ,dg;ngUf;fj;jpw;Ff; fhuzkhfp kNyhpah> 
nlq;F> rpf;Fd;Fdpah Nghd;w tpahjpfisg; gug;GtNjhL> ePH tbe;J xlhky;> nts;skhfg; 
guTtjw;Fk; fhuzkhfpd;wd.  
 
rpy tpyq;Ffs; Vd; nefpopapid cz;fpd;wd vd ePq;fs; rpe;jpj;Jz;lh? kPjKs;s czTg; 
nghUis vwpAk;nghOJ ngUk;ghYk; mtw;iw nefpop igapypl;Nl vwpfpNwhk;. 
czTg;nghUs;fspd; thridia EfUk; tpyq;Ffs;> mtw;iw cz;Zk;nghOJ jtWjyhf 
nefpop igfisAk; Nrh;j;Nj cl;nfhs;fpd;wd. vLj;Jf;fhl;lhf> efuq;fspy; trpf;Fk; 
tpyq;Ffs;> mjpYk; ngUk;ghd;ikahf khLfs;> czTg; nghUs;fis cz;z KaYk; 
nghOJ jtWjyhf nefpopg; igfisAk; cz;fpd;wd. nefpopg; igfs;> ghl;by;fs;> 
cwpQ;Rf;Foha;fs; Nghd;w nefpopf; fopTfs; fly;fisAk; nrd;wilfpd;wd. mt;thW flypy; 
FtpAk; nefpopfs;> fly;ePh;> #hpaxsp kw;Wk; miyairTfSf;F cl;gl;L> rpwpa Jz;Lfshd 
ikf;Nuh nefpopfshf (Ez;zpa gpsh];bf; Jfs;fs;) cilfpd;wd. tPl;L cgNahfg; nghUs; 
rpytw;wpYk; ,j;jifa ikf;Nuhgpsh];bf; fhzg;gLfpd;wd. gw;gir> Kfk;fOTk; fiury;> 
cliyj; J}a;ikg;gLj;Jk; Nja;g;ghd;fs; Mfpatw;wpy; fhzg;gLk; ikf;Nuh (Ez;zpa) 
kzpfs;> ikf;Nuh nefpopfspd; rpy vLj;Jf;fhl;LfshFk;. ,e;j ikf;Nuh kzpfs; fOTk; 
nghOJ> ePhpy; mbj;Jr; nry;yg;gl;L epyk;> MWfs;> Vhpfs; kw;Wk; fly;fspy; Nrh;e;J 
mt;tplq;fis khRgLj;Jfpd;wd.  
 
ghrpfshy; #og;gl;l rpwpa nefpop Jfs;fisAk;> rpwpa nefpopj; JZf;FfisAk; mjpfsT 
gwitfs; mjpf mstpy; cz;z NehpLfpwJ. ,t;thwhf nefpopg; nghUs;fis cz;l 
tpyq;Ffspd; tapw;wpy; nefpopg; nghUs;fs; mtw;wpd; tapW cWg;Gfspy; ,lj;ij milj;Jf; 
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nfhs;tjhy;> mt;tpyq;Ffs; czTg; nghUs;fis cz;zKbahky; gl;bdpahy; thLfpd;wd. 
tapw;wpy; cs;s nefpopg; nghUs;fs; nrhpkhdk; miltjpy;iy. 2015 - ,y; ele;j 
Muha;r;rpapy;> 90% fly;tho; gwitfspd; tapw;wpy; nefpopfs; ,Ug;gJ fz;lwpag;gl;lJ.  
      
jkpo;ehL muR> xUKiw kl;Lk; gad;gLj;jg;gl;L vwpag;gLk; nefpopg;nghUs;fisj; jil 
nra;Js;sJ nefpopfs; Rw;Wg;Gwj;jpy; Vw;gLj;Jk; jPa tpisTfisj; jLf;Fk; Kf;fpa 
Kaw;rpfSs; xd;whf murpd; ,e;jj; jilapidg; Ghpe;J nfhs;syhk;.  
 
ghypyhf;bf; mkpyk; (PLA) nefpopfs;:  
 
nefpopf; Fg;igfs; ekJ Rw;Wg;Gwj;ij ve;j mstpw;F khRgLj;Jfpd;wd vd;gij ehk; 
fhz;fpNwhk;. nefpopapd; Fzq;fis xj;j xU nghUs;> kl;Fk; jd;ik nfhz;L epyj;jpy; 
cwpQ;rg;gl;L> epyj;jpw;Fr; rj;Jf;fs; toq;Fk; jd;ik nfhz;ljhf ,Ue;jhy;> mg;Gjpa nghUs; 
ek;ik ,dpikahf;Fk;.  
 
Mk;> nraw;if nefpopfSf;F khw;whf mwptpayhsh;fs; fz;lwpe;jNj (PLA – Poly Lactic 
Acid) vdg;gLk; ghypyhf;bf; mkpykhFk;. ,J rpy tif nefpopfSf;F khw;whf mikfpwJ. 
ghypyhf;bf; mkpyk; my;yJ ghypyhf;ilL> cukhFk; jd;ik nfhz;l caph;g;Gj;jpwd; nfhz;l 
– ntg;gj;jhy; ,sFk; nefpop MFk;. ,e;jg; ghypkh; nghUisr; Nrhsk;> fUk;G kw;Wk; 
,dpg;GR;Rit nfhz;l fpoq;Ffspd; $o;fspy; ,Ue;J ngwKbAk;. PLA vd;gJ kl;Fk; jd;ik 
nfhz;l nghUs;.  
    
nraw;if ,iofshy; Md cilfspy; nefpopg; nghUs;fs; ,Ug;gij ehk; 
mwpNthk;. xt;nthU KiwAk; mj;jifa Milfis ehk; Njha;f;Fk; nghOJ> 
rpwpa ,iofshd – Ez; ,iofs; MilfspypUe;J ntspNawp> epyk;> ePNuhilfs;> 
MWfs; kw;Wk; fly;fspy; fyf;fpd;wd. flypd; Nkw;gug;gpy; kpjf;Fk; (Persistent 
organic pollutants) njhlh;r;rpahd fhpk khRgLj;jpfs; Nkw;nrhd;d Ez;zpa 
,iofspy; xl;bf;nfhz;L Mgj;jhd khRghl;il cz;lhf;Ffpd;wd. fly;tho; 
caphpdq;fshd ,why;> kPd; Nghd;wit Ez;zpa nefpopfis> jkJ ,aw;ifahd 
czT Mjhuk; vd;W vz;zp cz;fpd;wd. mj;jifa nefpopfis cz;gjhy; 
gytpj er;Rfs; fly;tho; caphpdq;fspd; clYf;Fs; Nrh;fpd;wd. me;jf; fly;tho; 
caphpdq;fis kdpjh;fshfpa ehk; cz;Zk;nghOJ caphpdq;fspd; clypy; 
jq;fpa er;Rfs;> ekJ cly;fis milfpd;wd. ,t;thwhf> czTr; rq;fpypj; 
njhlhpy; ehk; cz;Zk; czT> gUFk; ePh; kw;Wk; rthrpf;Fk; fhw;wpYk; Ez; 
,iofs; fhzg;gLfpd;wd.  
 
,g;nghUisg; gad;gLj;jp czTg; nghl;lyf;fyd;fs;> Fg;igg; igfs; kw;Wk; xU Kiw 
kl;LNk gad;gLj;jf;$ba rikay; kw;Wk; czT Nkir fUtpfs; Nghd;wtw;iwj; 
jahhpf;fyhk;.  
 
nefpopfis mg;Gwg;gLj;Jk; gy;NtW Kiwfs;:  
 
nefpopfs; vq;Fk; epiwe;Js;sd. mjpfhpj;J tUk; nefpopfspd; gad;ghL kw;Wk; nefpopf; 
fopTfspd; ngUf;fj;jpw;F Xh; jPh;T Njitg;gLfpwJ. nefpopf; fopTfs; vt;thW 
mg;Gwg;gLj;jg;gLfpd;wd. vd;gijAk; nefpopf; fopTfis mg;Gwg;gLj;Jk; rpwe;j KiwfisAk; 
ehk; jw;nghOJ ghh;f;fyhk;.  
 
fha;fwpfspd; Gwj;Njhy;fs;> goq;fs; kw;Wk; kPjkhd czTg; nghUs;fs; Nghd;wtw;iw 
kz;zpy; ,l;lhy;> mit kz;zpy; cs;s ghf;Bhpahthy; rpijf;fg;gl;L> Cl;lrj;Jfs; epiwe;j 
,aw;if cukhfpd;wd. ,aw;if Kiwapy; ghf;Bhpahf;fspd; nray;ghl;lhy; ve;jg; nghUSk; 
rpijf;fg;gLfpwNjh> mjw;F kl;Fk; jd;ik nfhz;l nghUs; vdg; ngah;.  
 
nefpopfs;> ,aw;if Kiwapy; ghf;Bhpahf;fspd; nray;ghl;lhy; rpijf;fg;gLtjpy;iy. vdNt> 
mit kl;Fk; jd;ik nfhz;ljy;y vd;W mwpayhk;. vdNt Fg;igfis vwpAk; Kd;> 
mtw;iw kl;Fk; jd;ik nfhz;l Fg;igfs; kw;Wk; kl;Fk; jd;ikaw;w Fg;igfs; vd;W gphpj;j 
gpwF> jdpj;jdpNa mg;Gwg;gLj;JtNj rpwe;jJ. xU Kiw kl;LNk gad;gLj;jp vwpag;gLk; 
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nefpopg;nghUs;fNs cynfq;fpYk; cw;gj;jp nra;ag;gl;Lk;> gad;gLj;jg;gl;Lk;> 
J}f;fpnawpag;gl;Lk; tUtjhy;> kpf mjpf mstpy; nefpopf; fopTfs; Ftpe;Js;sd. ,t;thwhf> 
Nrh;e;j nefpop fopTfs; kWRow;rp nra;ag;gl;Nlh my;yJ vwpf;fg;gl;lNlh my;yJ Fopfspy; 
,l;L %lg;gl;Nlh> jpwe;j ntspapy; nfhl;bFg;ig Nklhf;fpNah ekJ Rw;Wr; #oypy; 
epiwfpd;wd. ,Jtiu cw;gj;jp nra;ag;gl;l (Nrfhpf;fg;gl;l) nefpop fopTfspypUe;J 79% 
Fopfspy; ,l;L %lg;gLfpwJ my;yJ jpwe;j ntspapy; nfhl;lg;gl;L Fg;igNklhfpwJ> 12% 
vhpf;fg;gLfpwJ> 9% kl;LNk kWRow;rp nra;ag;gLfpwJ vd;W kjpg;gplg;gl;Ls;sJ.  
 
nefpopf; fopTfshy; vd;d elf;fpwJ vd;gJ gw;wp NkYk; mwpayhk;. nefpopf; Fg;igfis 
mfw;w Kaw;rpf;Fk; topfSs; xd;W 5R nfhs;if Refuse (jtph;)> Reduce (Fiw)> Reuse 
(kPz;Lk; gad;gLj;J)> Recycle (kWRow;rp nra;) kw;Wk; Recover (kPl;nlL) Fg;igg; nghUs;fspd; 
juepiyia tpsf;Fk; gpukpl; gw;wp nefpopf; fopTfis mfw;Wk; rpwe;j Kiwfspy; mjpfgl;r 
rhjfkhd Kiw ,t;thwhf mikAk;. kW (jtph;)> Fiw> kPz;Lk; gad;gLj;J> kWRow;rp nra;> 
kPl;nlL (kl;f kw;Wk; vhpj;Jr; rhk;gyhf;F)> ,Wjpahf jpwe;j ntspapy; nfhl;bf; Fg;ig 
Nklhf;F.  
 
kWj;jy; / jtph;j;jy; (Refuse):  
 
nefpopahyhd nghUs;fisj; jtph;g;gNj kpfr; rpwe;j KiwahFk;. xU Kiw kl;LNk 
gad;gLj;jpj; J}f;fp vwpag;gLk; nefpopg; nghUs;fisg; ngUk;ghYk; jtph;f;fyhk;. 
vLj;Jf;fhl;lhf> ehk; filfSf;Fr; nry;Yk; nghOJ gUj;jpapyhd ig my;yJ rzy; 
igfisf; nfhz;L nrd;why;> filf;fhuh; jUk; nefpopg; igfis Ntz;lh vd;W kWf;fyhk;.  
 
Fiwj;jy; (Reduce):  
ehk; gad;gLj;Jk; nefpopg; nghUs;fspd; vz;zpf;ifiaf; Fiwg;gJk; Kf;fpakhd 
KiwahFk;. nefpopg; nghUs; xd;iw thq;Fk; Kd;> mg;nghUSf;Fr; rkkhf my;yJ khw;whf 
NtW VNjDk; %yg;nghUshy; nra;ag;gl;l gjpypg;nghUs; cs;sjh vd rhpghh;j;jgpd; 
mg;nghUis thq;fyhk;. ehNk nefpopg; nghUs;fisg; Fiwthf gad;gLj;jpdhy;> Fiwe;j 
mstpNyNa nefpopf; fopTfisAk; cUthf;FNthk;. ehk; gad;gLj;Jk; nefpopg; nghUs;fspd; 
vz;;zpf;ifiaf; Fiwj;J> mjd; %yk; ehk; J}f;fp vwpAk; nefpopf; fopTfisf; 
Fiwj;jhYk;> nefpopg; nghUs;fspd; gad;ghl;il Kw;wpYkhf epWj;JtJ vd;gJ jw;nghOJ 
,ayhjjhf cs;sJ.  
 
kPz;Lk; gad;gLj;Jjy; (Reuse) 
 
nefpopapdhy; nra;ag;gl;l nghUs;fis Kbe;jsT kPz;Lk; kPz;Lk; gad;gLj;jyhk;. 
vLj;Jf;fhl;lhf> ek;kplk; ey;y epiyapy; xU nefpopg; ig ,Ue;jhy;> mjidj; 
J}f;fpnawpyhk; kWKiw filf;Fg; nghUs;fs; thq;fr; nry;Yk;nghOJ> kPz;Lk; 
gad;gLj;jyhk;. ek;kplk; ey;y epiyapy; cs;s xU nefpopg; nghUs; ,Ue;J> ekf;F mijg; 
gad;gLj;j tpUg;gkpy;iy. vdpy;> mjidj; J}f;fp vwpahky;> mg;nghUis gad;gLk; 
NtnwhUtUf;Ff; nfhLf;fyhk;.  
            
kWRow;rp nra;jy; (Recycle):  
 
nefpopf; fopTfis kWRow;rp nra;tJ ey;y KiwahFk;. gadw;w nghUs;fspy; ,Ue;J 
gaDs;s Gjpa nghUs;fis cw;gj;jp nra;Ak; nghUl;L> nefpopf; fopTfis nurpd; 
FwpaPLfspd; mbg;gilapy; gphpj;njLj;J> mtw;iw kWRow;rpf;F cl;gLj;Jjy; rpwe;j 
KiwahFk;. ,t;thW nra;tjhy; mf;fopTfs; jpwe;jntsp Fg;ig NkLfspy; FtptJ my;yJ 
%Lk; tif Fg;igf; Fopfspy; Gijg;gJ Mfpa topfspy; Rw;Wr;#oiy khRgLj;jhapUf;Fk;. 
gytifahd ntg;gj;jhy; ,sFk; nefpopfis kWRow;rp nra;ayhk;. mit ntg;gj;jhy; ,sfp> 
cUfpagpd; mtw;iw kWrow;rpahy; NtnwhU nghUshf khw;w KbAk;. Mdhy;  ntg;gj;jhy; 
,WFk; nefopfis mt;thW kWRow;rp nra;a ,ayhJ.  
 
kPl;nlLj;jy;> kl;Fjy; kw;Wk; vhpj;Jr; rhk;gyhf;Fjy; - (Recover) :  
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ntg;gg;gLj;jpNah> caphpay; KiwfSf;F cl;gLj;jpNah jpz;kf; fopTfis gaDs;s 
tsq;fshd kpd;rhukhf my;yJ kl;fpa cuq;fshf khw;w KbAk;. nghpa Xh; ciyapy; 
,l;Nlh> jpwe;j ntspapNyh nefpopg;nghUs;fis vhpg;gJ Rw;Wg;Gwj;jpw;Ff; nfLjiy 
cz;lhf;Fk;. nguk;ghYk;> nefpopg; nghUs;fis rhk;gyhf;fpfspy; (incinerator) ,l;L cah; 
ntg;gepiyfspy; vhpj;J> ntspahFk; thAf;fisf; ftdkhfr; Nrfhpj;Jk;> kPjkhd 
er;Rj;jd;ik tha;e;j rhk;giy ftdkhfg; gphpj;Jk;> kpd;rhu rf;jp ngwg;gLfpwJ. ,J 
ngUk;ghYk; nefpopf; fopTfisf; ifahs;tjw;fhff; rhjfkhd topahff; fUjg;gLfpwJ. 
,Ug;gpDk;> nefpopg; nghUs;fis vhpg;gjhy; er;Rj; jd;ik nfhz;l thAf;fs; ntsptUtJk;> 
er;Rj; jd;ik nfhz;l Ntjpg;nghUs;fSk;> fd cNyhfq;fs; rhk;gypy; ntsptUtJk; 
jtph;f;f ,ayhjitfshFk;. kPz;Lk; GJg;gpf;f ,ayhj tsq;fisg; gho;gLj;JtjhYk;> 
ifahs Kbahj mstpy; er;Rj; jd;ik nfhz;l thAf;fSk; rhk;gYk; cUthtjhYk;. 
nefpopfis vhpj;jy; vd;gJ rpwe;j Kiwad;W.  
 
Fopfspy; ,l;Lg; Gijj;jy;:  
 
Rw;Wr;#oypapUe;J mg;Gwg;gLj;Jk; tpjkhfg; ngUk;ghYk; epyq;fspy; nghpa Fopfis 
mikj;J mtw;Ws; nefpopf;fopTfs; mjDs; Gijf;fg;gLfpwJ. cynfq;fpYk;> nefpopf; 
fopTfis mg;Gwg;gLj;Jk; gutyhd Kiwahf> Fopfspy; ,l;L Gijj;jy; tpsq;FfpwJ. cyf 
mstpy; 7 – 13% nefpopf; fopTfs; Fopfspy; ,l;Nl Gijf;fg;gLfpd;wd. ,t;thW nra;tjhy; 
fhw;W> epyk;> Fopfspy; ,l;Nl Gijf;fg;gLfpd;wd. ,t;thW nra;tjhy; fhw;W> epyk;> epyj;jb 
ePH; Mfpatw;iw nefpopf; Fg;igfs; khRgLj;Jfpd;wd. fhyg;Nghf;fpy;> Fopfspy; ,l;l 
nefpopfs; rpije;J> mjpy; cs;s er;Rj;jd;ik nfhz;l Ntjpg;nghUs;fs; frpe;J ntspNawp> 
Rw;Wg;Gwj;ij khRgLj;Jk;.  
 
kl;Fk; jd;ik nfhz;l nefpopfs;:  
 
1980 fspy; Kjd; Kiwahf kl;Fk; jd;ik nfhz;l nefpopfs; my;yJ caphp nefpopfs; 
vd;w fUj;J Njhd;wpaJ. mit rpijTWk; jd;ikapd; mbg;gilapy;> ,U tifg;gLk;. 
mitahtd: tPhpak; Fiwe;j nefpop (degradable plastic) kw;Wk; kl;Fk; jd;ik nfhz;l 
nefpop.  
 
tPhpak; Fiwe;j nefpopfs;> tof;fkhf nefpopfisg; NghyNt ngl;Nuhypa vz;nza; my;yJ 
ngl;Nuhypa thAtpdhy; jahhpf;fg;gLfpd;wd. tPhpak; Fiwe;j nefpopfs; #hpaxsp> Mf;]p[d; 
kw;Wk; ePUld; ,Uf;Fk;nghOJ> ,t;tif nefpopfspy; cs;s xU Ntjpg;nghUs; (my;yJ 
Nrh;j;jpahdJ)> ,t;tif nefpopfis tof;fkhd nefpopg; Nghy; my;yhky;> tpiuthf 
cilar; nra;fpwJ my;yJ rpijf;fpwJ. ,t;thwhf> tPhpak; Fiwe;j nefpopfs;> tof;fkhd 
nefpopfspypUe;J khWgLfpd;wd. tPhpak; Fiwe;j nefpopfSf;F vd;d elf;Fk;  
 
tPhpak; Fiwe;j nefpopfs; rpwpa Jz;Lfshf cile;J> ikf;Nuhnefpopfs; vd;whfp mit 
ekJ Rw;Wg;Gwj;jpy; ntFfhyk; rpijtilahky; fplf;fpd;wd. tPhpak; Fiwe;j nefpopfs; 
Rw;Wr;#oypy; Kw;wpYk; rpije;J fyg;gjpy;iy vd;gijj; njspthf ehk; Ghpe;Jnfhs;s 
Ntz;Lk;. ,t;tifahd nefpopfshy; cUthd ikf;Nuh nefpopfs;> fly;tho; caphpdq;fspy; 
Vw;gLj;jpa tpistpidAk;> mit fly; tho;tpyq;Ffis cz;Zk; tifapy;> ekJ czTg; 
gz;lq;fspd; %yk; vt;thW ek;ik te;J milfpd;wd vd;gijAk; ehk; ,e;jg; ghlj;jpNyNa 
fw;wJ cq;fSf;F epidtpUf;fyhk;.  
 
GJg;gpf;Fk; jd;ik tha;e;j %yq;fshd Nrhsk;> fUk;G> mtNfNlh tpijfs; my;yJ 
,why;fspd; XLfs; Nghd;wtw;wpypUe;J %yg;nghUs;fisr; Nrfhpj;J cUthf;fg;gl;l 
nefpopfs;> kl;Fk; jd;ik tha;e;j nefpopfs; MFk;. kl;Fk; jd;ik nfhz;l nefpopfs; 
Ez;Zaphpfshy; KOtJk; rpijf;fg;gl;Lj; jhtuj;jpw;F gadspf;Fk; fhh;gd; - il – 
Mf;i]L> kPj;Njd;> ePh; kw;Wk; ,d;dgpw ,aw;ifahd Nrh;kq;fshfg; G+kpapy; Nrh;e;J 
kz;zpw;F czthfpd;wd.  
 
nefpop cz;Zk; ghf;Bhpah:  
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2016 ,y; [g;ghd; mwptpayhsh;fs;> ghyp vj;jpyPd; nlhpg;jhNyl; ghl;by;fis kWRow;rp 
nra;Ak; Miyapy; Inldy;yh rfPad;rp]; 201 – F6 (Ideonellasakaiensis – F6) vd;w ghf;Bah 
xU Kiw kl;LNk gad;gLj;jj;jf;f Polyethylene terephthalate – PET ghl;bay;fspd; 
nefpopapidr; nrhpg;gijr; Nrhjpj;J mwpe;jdh;. ,e;j ghf;BhpahthdJ ‘PETase’ vd;w 
nehjpiar; Rue;J PET gpsh];bf;fpid rpwpa %yf;$Wfshfr; rpijf;fpd;wJ. ,e;jr; rpwpa 
%yf;$Wfs; ghf;Bhpahf;fshy; czthf cwpQ;rg;gLfpd;wd. nehjpapd; nray;ghL 
tiugilkhff; fPNo fhl;lg;gl;Ls;sJ.  

            
nefpopia cz;Zk; ghf;Bhpahtpd; fz;Lgpbg;ghdJ nefpopahy; cz;lhFk; khRghl;bw;Fr; 
rhj;jpakhd jPh;thfj; Njhd;wpdhYk;. mJ ,d;dKk; kpfTk; rpf;fyhdNj Vnddpy;> 
nefpopapdhy; cz;lhd khRghl;bd; msT> kpf mjpf mstpyhdJ. ehk; me;j msTf;F 
mjpf mstpyhshd nefpopg;nghUs;fisg; Nkd;NkYk; gad;gLj;jp Fg;igahff; Ftpf;fpNwhk;. 
nefpopia rpijf;Fk; ghf;Bhpahtpd; nray;gLk; Ntfk; kpfTk; Fiwthf ,Ug;gjhy;> ehk; 
re;jpf;Fk; nefpop khRghl;il vjph;nfhs;s ,e;j ghf;Bhpahtpd; nray;Ntfk; NghJkhdjhf 
,Uf;fhJ.  
 
,e;j ghf;Bhpahtpd; kw;nwhU FiwghLahnjdpy;> ,J nurpd; FwpaPL vd;w vz;zpw;Fhpa 
nefpopapid kl;LNk rpijf;Fk;. mf;FwpaPl;L vz; nfhz;l nefpopahdJ jw;nghOJ kWrow;rp 
nra;aj;jf;f nefpopahfNt cynfq;fpYk; jahhpf;fg;gLfpwJ. ekJ Rw;Wr;#oypy; kpf mjpf 
mstpy; Ftpe;jpUf;Fk; kWRow;rp nra;a KbahjjhfTk; kw;Wk; jukw;wjhfTkhd nefpopfisf; 
ifahsj; jFe;j rhj;jpakhd jPh;thf ,e;j ghf;Bhpah mikahJ. vdNt> ,t;tsT nghpa 
nefpop khRghl;bd; jPh;thf ,J mikahJ.  
 
fz;zhb – tiffs; kw;Wk; gad;fs;:  
 
fz;zhb [d;dy;> Kfk; ghh;f;Fk; fz;zhb my;yJ fz;zhbahy; Md gy;G vd ehk; 
ghh;f;Fk; ,lnkq;Fk; kdpjdhy; cUthf;fg;gl;l nghUs;fSs; kpfTk; gioikahdJk; 
jdpj;Jtk; tha;e;j nghUshfTk; fz;zhb tpsq;FfpwJ. fz;zhb xU Gjpuhd nghUs;. 
Vnddpy;> ek;ik ghJfhf;Fk; msT fbdj;jd;ik nfhz;ljhfTk;> mNj rkak; ek;khy; 
ek;gKbahj msT vspjpy; nehWq;Fk; jd;ik nfhz;ljhfTk; fz;zhb cs;sJ. 
xspGfhj;jd;ik nfhz;l kzypy; ,Ue;J jahhpf;fg;gl;lhYk;> fz;zhb xspGFk; jd;ik 
nfhz;ljhf cs;sJ. kpfTk; tpaf;fj;jf;f tifapy;> fz;zhb xU jpz;kg; nghUshfTk;> 
tpj;jpahrkhd tifapy; jputkhfTk; jd;id cUkhw;wpf;nfhs;fpwJ.  
 
rpypf;fhd; - il Mf;i]L cUf 1700˚C ntg;gepiy msT cUf;fp> mjDld; Nrhbak; 
fhh;gNdl; Nrh;f;f Ntz;Lk;. gpd;dh;> mjid Ntfkhfr; Fsph;tpf;fTk;. rpypf;fhd; - il 
Mf;i]il cUf;fpaJk;. rpypf;fhd; kw;Wk; Mf;]p[d; mZf;fs; jkJ gbf mikg;gpypUe;J 
rpijAk;. mtw;iw nkJthff; Fsph;tpf;Fk;nghOJ> mZf;fs; thpirahf kPz;Lk; jdJ gbf 
mikg;Gf;Fj; jpUk;Gk;. Mdhy;> jputj;jpid cldbahff; Fsph;tpf;Fk;nghOJ> rpypf;fhtpd; 
mZf;fs;> jkJ ,lq;fspy; thpirg;gLj;jp gioagb gbf mikg;igg; ngw ,ayhJ. vdNt> 
gioa mikg;gpy; ,y;yhky; NtNwhh; mikg;gpy; mZf;fs; mikag;ngWk;. ,J Nghd;w 
nghUs;fis ehk; cUtkw;wit vd;W miof;fpNwhk;. ,e;j epiyapy;> fz;zhb ePs;thpir 
mikg;gpy; mike;Jk;> fdpkj;jpd; gz;gpy; ,Ue;J> fz;zhbapd; mikg;gpid xj;j 
cUtj;jpYk; ,Uf;Fk;> me;epiyapy; mJ gygbfs; vdf; fUjg;gLfpwJ.  
 
th;j;jf mstpy; fz;zhbj; jahhpf;fg;gLk; nghOJ> kzypid tPzhfpg;Nghd fz;zhbAld; 
(kWRow;rpf;nfd Nrfhpf;fg;gl;litapy; ,Ue;J) Nrhlh rhk;gy;> (Nrhbak; fhh;gNdl;) kw;Wk; 
Rz;zhk;Gf;fy; (fhy;rpak; fhh;gNdl;) Mfpatw;iwf; fye;J ciyapy; ,l;L ntg;gg;gLj;j 
Ntz;Lk;. kzypd; ntg;gepiyapidf; Fiwf;f Nrhlh rhk;gy; cjTfpwJ. ,t;thwhff; 
jahuhd fz;zhb> ePhpy; fiuAk;> ePhpy; fiutijj; jLf;f Rz;zhk;Gf;fy; Nrh;f;fg;gLfpwJ. 
,t;thW ngwg;gl;l fz;zhb Nrhlh – iyk; - rpypf;fh fz;zhb vd;wiof;fg;gLk;. ,JNt> 
ehk; ngUk;ghYk; gad;gLj;Jk; rhjhuzf; fz;zhbahFk;.  
 
fz;zhbj; jahhpg;G Kbe;j epiyapy; mjd; Njhw;wk; my;yJ gz;Gfspy; khw;wk; Vw;gLj;Jk; 
nghUl;L mjDld; rpy Ntjpg;nghUs;fs; Nrh;f;fg;gLfpd;wd. vLj;Jf;fhl;lhf> ,Uk;G kw;Wk; 
FNuhkpak; rhh;e;j Ntjpg;nghUs;fisr; Nrh;g;gjhy; gr;ir – epwf; fz;zhb cUthfpwJ.  
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iguf;]; vd;w Kj;jpiuAld; ngUksT tpw;fg;gLk; fz;zhb tif> #isapy; rpijahj 
Nghuh rpypf;Nfl; fz;zhb tifahFk;. ,J cUfpa epiyapYs;s fz;zhbAld; Nghuhd; 
Mf;i]bidr; Nrh;g;gjd; %yk; ngwg;gLk;.  
 
cUFepiy fz;zhbAld; <a Mf;i]bidr; Nrh;f;Fk; nghOJ ey;y gbfepiyapy;> vspjpy; 
ntl;lf;$ba fz;zhb fpilf;fpwJ.  
   
gy;NtW mLf;Ffspy; fz;zhb kw;Wk; nefpopapid mLf;fLf;fhf xd;W khw;wp kw;nwhd;W 
vd mLf;Ftjhy; Fz;L Jisf;fhj fz;zhb ngwg;gLfpwJ.  
 
cUFepiyapYs;s fz;zhbapid kpf tiuthff; Fspuitf;Fk;nghOJ mf;fz;zhb kpff; 
fbdkhd fz;zhbahd fhhpy; cs;s fhw;Wf; ftrq;fshfg; gad;gLk; fbdf; fz;zhb 
jahhpf;fg;gLfpwJ.  
 
cUFepiyapYs;s fz;zhbAld; nts;sp mNahilbidr; Nrh;f;Fk; nghOJ ngwg;gLk; 
fz;zhbfs; #hpaxsp kw;Wk; gpw xspfs; mjd; Nky;gLk; nghOJ fUikepwf; fz;zhbahf 
khWfpwJ. ,t;thW khWtjhy; ,e;jf; fz;zhbfis fz;fSf;Fg; gad;gLk; nyd;Rfspd; 
jahhpg;gpYk;> fz;ftrq;fshfg; gad;gLk; fz;zhbfs; jahhpg;gpYk; gad;gLj;Jfpd;wdh;.  
       
epidtpw; nfhs;f:  
 

• ,iofs; vd;git> ePz;l kw;Wk; ruk; Nghd;w fl;likg;Gfis cUthf;Ftjw;nfdg; 
gpd;dpg;gpize;j %yf;$Wfspd; ePz;l tbtkhFk;. ,it nea;ag;gl;Nlh> gpd;dg;gl;Nlh> 
glh;e;Njh gpize;Njh fhzg;gLk;.  
 

• ,iofs;> ,aw;if kw;Wk; nraw;if vd ,Utifg;gLk;.  
 

• kuf;$opd; Ntjpapay; nray;Kiwfshy; cUthf;fg;gl;l ,io NuahdhFk;.  
 

• ngl;Nuhypa vz;nza; kw;Wk; thAtpypUe;J ngwg;gLk; nraw;if ,ioNa ieyhd; 
MFk;. ghypfhl; vd;gJ ghypna];lUk;. fyit> ghypTy; vd;gJ ghypna];lUk; 
fk;gspAk; Nrh;e;j fyit.  
 

• jPapNyw;Wk; nghOJ nraw;if ,iofs; cUFfpd;wd> ,aw;if ,iofs; vhpfpd;wd.  
• xw;iwg;gbfs; vd;w rpwpa %yf;$Wfspd; gy vz;zpf;ifapyhd cUg;gbfs;> kPz;Lk; 

gy;NtW tifahd gpizg;Gfshy; ,ize;J> gygbfs; vd;w ePz;l rq;fpypr; 
Nrh;kq;fis cz;lhf;Ffpd;wd.  
 

• ntg;gg;gLj;Jk; nghOJ vspjpy; cUrpijT mile;Jk;> tise;Jk; Nghff;$ba 
nefpopfs; ntg;gj;jhy; ,sFk; nefpopfs; vd;wiof;fg;gLk;.  
 

• nefpopfs; gytifapyhtd. mtw;Ws; rpytif nefpopfs; ghJfhg;gdjhfTk;> rpytif 
ghJfhg;gw;wjhfTk; ,Uf;fpd;wd. vdNt> nefpopg; nghUs;fspy; Fwpg;gplg;gl;Ls;s nurpd; 
FwpaPl;ilf; nfhz;Nlh> RUf;nfOj;jpidf; nfhz;Nlh> mJ vt;tif nefpop vd mwpa 
KbAk;.  
 

• ghyp yhf;bf; mkpyk; my;yJ ghypyhf;ilL vd;gJ kl;Fk; jd;ikAs;s kw;Wk; 
caph;g;Gj;jpwd; nfhz;l ,sFk; nefpop MFk;.  
 

• nefpopfs; gytifapyhtd. mtw;Ws; rpy tif nefpopfs; ghJfhg;ghdjhfTk;> 
rpytif ghJfhg;gw;wjhfTk; ,Uf;fpd;wd. vdNt> nefpopg; nghUs;fspy; 
Fwpg;gplg;gl;Ls;s nurpd; FwpaPl;ilf; nfhz;Nlh> RUf;nfOj;jpidf; nfhz;Nlh> mJ 
vt;tif nefpop vd mwpa KbAk;.  
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• gpsh];bf;Ffis 5R – nfhs;ifapd; mbg;gilapy; ghJfhg;ghf mg;Gwg;gLj;jp 
ifahsyhk; jtph;j;jy;> kWj;jy;> Fiwj;jy;> kPz;Lk; gad;gLj;Jjy;> ,y;iynadpy; 
Fopfspy; ,l;Lg; Gijj;jy; vd;wthW nefpopf; fopTfs; Nkyhz;ik nra;ag;gLfpwJ.  
 

• nurpd; FwpaPl;L vz; #1 I nfhz;l PET vd;w tifahd gpsh];bf;if cz;L 
nrhpf;Fk; tifahd Ideonellasakaiensis 201 – F6 vd;w ghf;Bhpahitf; fz;lwpe;J> 
xUKiw kl;LNk gad;gLj;Jk; ghl;by;fspd; tifahd ghyp vj;jpYd; nlhpg;jhNyl; 
vd;w nefpopapd; khRghl;bw;F Xustpy; jPh;T fz;Ls;sdh;.  
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7th Science 
 

myF 4 md;whl tho;tpy; Ntjpapay; 
 

 
 
fw;wy; Nehf;fq;fs;: 
 

❖ kUj;Jtk;> Ez;zpapu;f;nfhy;yp> typ epthuzp> er;Rj;jilnghUs;> xt;thik ghjpg;G 
ePf;f kUe;J (Antihistamine)> mkpy ePf;fp> kw;Wk; ORS Mfpatw;iwg; gw;wp 
mwpe;Jnfhs;Sjy; 
 

❖ vupjypd; jd;ik kw;Wk; mtw;wpd; tiffisg; gw;wp mwpe;Jnfhs;Sjy; 
 

❖ Rlu; kw;Wk; mjd; mikg;igg; Gupe;J nfhs;Sjy; 
 

mwpKfk; 
 
 1971 Mk;Mz;L tq;fhsNjrj;jpy; ele;j tpLjiyg; Nghupd;NghJ mfjpfshf 
ntspNswpa kf;fs; fhyuh Nehapdhy; ghjpf;fg;gl;ldu;. mtu;fSf;F tha;top ePNuw;Wf; fiury; 
Oral Rehydration Solution (ORS) cl;nfhs;sr; nra;jjpdhy; mtu;fspd; ,wg;Gtpfpjk; 50% 
ypUe;J 3% rjtPjkhf;ff; Fiwe;jJ vdf; fz;lwpag;gl;lJ. 
 
 ,e;jpa kUj;Jtuhd jpyPg; Mz;L kf;fSf;Ff; fhyuh gutpapUe;j fhyq;fspy; ORS 
,d; Kf;fpaj;Jtj;ij vLj;Jiuj;jhu;. cly; twl;rpahy; ghjpf;fg;gl;l kf;fSf;Fr; nraw;if 
jput cg;G gw;whf;Fiwiar; rkhspf;f Ntz;ba $o;epiy mtUf;F Vw;gl;lJ. mzpg;G+upy; 
Vw;gl;l fhyuh njhw;wpd; NghJ ,tu;. nra;j fsr;Nrhjidapy; ORS rpfpr;ir Kf;fpa gq;F 
tfpj;jJ. ,Jtiuapy; ORS cynfq;fpYk; kpy;ypad; fzf;fhd Foe;ijfspd; capu;fisf; 
fhg;ghw;wpAs;sJ. 
 
 Foe;ijfNs> NkNy cs;s jftiyg; gbj;jPu;fsh? ,upypUe;J ePq;fs; vd;d 
epidf;fpwPu;fs;? ,g;NghJ ORS kw;Wk; mjd; nray;ghL gw;wpj; njupe;J nfhs;s Mu;tkhf 
,Ug;gPu;fs; my;yth? 
 
 NkYk; rpy nghJthd kUe;Jfs; kw;Wk; mit vg;gb nray;gLfpd;wd vd;gijg; 
gw;wpAk; njupe;J nfhs;Nthkh? 
 
 ey;y MNuhf;fpakhf cs;s kdjdpd; Flypy;> rhjhuzkhf 20 ypl;lu; jz;zPuhdJ 
Fly;Rtu; topahfr; nrd;W njhlu; gupkhw;wk; epfo;fpd;wJ. fpl;lj;jl;l xt;nthU 24 kzp 
Neuj;jpYk; ePuhdJ kPz;Lk; cwpQ;rg;gLfpwJ. ,e;j topKiwapd; %yk; nrwpf;fg;gl;l 
cztpypUe;J fiuaf;$ba capupdf; fopTfs; (metabolites) ,uj;j Xl;lj;jpy; fyf;fpd;wd. 
 
  tapw;Wg;Nghf;F fhuzkhf> xU egu; cly;epiy rupapy;yhky; ,Uf;Fk;NghJ> ePu; 
ntspNaw;wg;gl;L clyhdJ jput rkepiyia ,of;fpd;wJ. ,J ePu;g;Nghf;F  vd;W 
miof;fg;gLfpwJ. xU kdpjd; ,wg;gJ tapw;Wg;Nghf;fpdhy; md;W khwhf> mjpf 
ePu;g;Nghf;fpdhy;jhd; ,wg;G Vw;gLfpwJ. clypd; jputj;jpy; 10% f;Fk; mjpfkhf ePu; ,og;G 
Vw;gl;lhy;> kdpjDf;F ,wg;G Vw;gl tha;g;G cs;sJ. 
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tha;top ePNuw;W fiury; (ORS) 
 
 tha;top ePNuw;W fiury; (Oral Rehydration Solution) vd;gJ cg;G> ru;f;fiu kw;Wk; 
ePu; Mfpatw;wpd; fyitahFk;. ,J clypy; mjpf tpau;it> the;jp my;yJ tapw;Wg;Nghf;F 
%yk; Vw;gl;l ePu; gw;whf;Fiwia> ePu; kw;Wk; vyf;l;Nuhiyl;Lfs; %yk; kPl;nlLj;J ePu;r; 
rkepiyiag; guhkupf;fpd;wj. 
 
 tapw;Wg; Nghf;fpd;NghJ> clypd; ePu;r;rkepiy ntFthfg; ghjpf;fg;gLfpd;wJ. mjhtJ> 
ek; clyhdJ ePiu cwpQ;rtijf; fhl;bYk; mjpf ePiur; Rue;J ntspNaw;Wfpd;wJ ,jdhy; 
tof;fkhdijtpl xU ehisf;Fg; gy ypl;lu; ePh;; ,og;G Vw;gLfpd;wJ. ePNuhL  Nru;e;J 
Nrhbak; kw;Wk; nghl;lhrpak; Nghd;w jhJ cg;GfisAk; ekJ cly; ,of;fpd;wJ. 
 
 ekJ cly; rupahf ,aq;Ftjw;Fr; Nrhbak; (Na) Nghd;w jhJ cg;Gfs; 
Njitg;gLfpd;wd. cjhuzkhf> ekJ Flypy; rupahd msT Nrhbak; ,Ue;jhy;jhd; ePuhdJ 
rt;T+L guty; epfo;tpd; %yk; ePiu cwpQ;r KbAk;. Fly; Rtupy; cwpQ;rpfshy; ekf;Fj; 
Njitahd ePiu cwpQ;r KbahJ. 
 
 nraw;ifahd cg;G ePu;f;fiuriy (Saline Solution) ekJ clypy; nrYj;Jk;NghJ 
jz;zPu; kw;Wk; Nrhbak; Mfpait Neubahf ,uj;j xl;lj;jpw;F khw;wg;gLfpd;wd. ,Ug;gpDk;> 
cg;G ePu;f;fiuriy tha;topahf vLj;Jf; nfhs;Sk;NghJ> ekJ clyhdJ ePiuNah> Nrhbak; 
cg;igNah cwpQ;r KbahJ. Mdhy;> FSf;NfhRld; cg;igr; Nru;j;J vLj;Jf;nfhs;Sk;NghJ 
ePu;> cg;G> FSf;Nfh]; Mfpa %d;iwAk; ekJ cly; vLj;Jf; nfhs;Sk; vd;gij lhf;lu; 
jpyPg; k`hyghig]; fz;Lgpbj;jhu;. 
 
 Nrhbak; madpahdJ> nrwpatpd; mbg;gilapy; ekJ cly; nry;ypw;Fs; nry;fpd;wJ. 
,jdhy;> tapw;Wg; Nghf;fpd;NghJ ekJ Fly; FSf;Nfh]; kw;Wk; cg;G %yf;$Wfis 
cwpQ;r KbAk;. tapw;Wg;Nghf;fpw;F ve;jf; fhuzkhf ,Ue;jhYk;> 90% Kjy; 95% 
NehahspfSf;F ,J xU rpwe;j rpfpr;ir MFk;. ,oe;j ePiu ekJ cly; kPz;Lk; mile;j 
rkepiy ngWtjpd; %yk;> mile;j rkepiy ngWtjpd; %yk;> ngUk;ghyhd Nehahspfs; 
fhg;ghw;wg;gLfpwhu;fs;. 
 
 Nrhbak; kw;Wk; FSf;Nfh]; Mfpait ek; rpWFlYld; ,ize;J ,lk; ngau;fpd;wd. 
,J FSf;Nfh]; jl;Lg;ghl;ilg; Nghf;fp> ePu; cwpQ;Rk;jd;ikia Jupjg;gLj;JfpwJ. ,e;jr; 
nray;ghlhdJ> ,e;j E}w;whz;bd; kpf Kf;fpakhd kUj;Jt Kd;Ndw;wkhff; fUjg;gLfpwJ. 

 
mkpyePf;fp (ANTACID): 
 
 mkpyj;jd;ik vd;gJ> ,iug;igapy; mjpfkhr; Ruf;Fk; mkpyj;jpd; fhuzkhf Vw;gLk; 
mwpFwpfshFk;. ekJ tapW ,aw;ifahfNt ,iug;ig ePu; my;yJ i`l;NuhFNshupf; 
mkpyj;ijr; (HCl) Rue;J> czitr; rpwpa Jfs;fshf;fp> nrupkhdk; nra;a cjTfpd;wJ. 
Mdhy;> mkpy czTfs;> fhu czTfs;> Fbg;gof;fk;> ePupopT kw;Wk; kdmOj;jk; 
Nghd;wtw;wpd; fhuzkhf mkpyk; msTf;F mjpfkhfr; Ruf;fpd;wJ. mkpyj;jd;ik fhuzkhf> 
mjpfg;gbahd mkpyk; tapw;Wg;gFjpapy; ,Ue;J ek; czTf;Foha; tiu nry;Yk;. 
 
 ekJ tapw;Wg; Gwzpr; nry;fs; xd;W  Kjy; %d;W tiuapyhd pH nfhz;l 
mkpyj;ijj; jhq;FkhW tbtikf;fg;gl;Ls;sd. 
 
 ekf;F mkpyj;jd;ik my;yJ neQ;nrupr;ry; cz;lhFk;NghJ vLj;Jf;nfhs;Sk; 
kUe;jpw;F Md;lhrpl; vd;W ngau;. ,it xU tYtw;w fhuq;fshFk;. Xu; mkpyj;Jld; rupahd 
msT fhuj;ijr; Nru;f;Fk;NghJ> mJ eLepiyikailfpd;wJ vd;gij ehk; Ntjpapypy; 
gbj;Js;Nshk;. mNjNghy Mz;lhrpl; kUe;Jfis cl;nfhs;Sk;NghJ Ntjtpid epfo;e;J 
Fiwe;j mupf;Fk; jd;iktha;e;jjhf khWfpd;wJ. 
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 ngUk;ghyhd mkpy ePf;fpfs;> Nrhbak; ig fhu;gNdl; (NaHCO3)> fhy;rpak; fhu;gNdl; 
(CaCO3)> nkf;dPrpak; i`l;uhf;i]L (Mg (OH)2)> nkf;dPrpak; fhu;gNdl; (MgCO3) kw;Wk; 
mYkpdpak; i`l;uhf;i]L Al(OH)3 Mfpait MFk;.  
 
 cjhuzkhf> nkf;dPrpak; i`l;uhf;irL i`l;NuhFNshupf; mkpyj;ij 
eLepiyahf;Fk;nghOJ Vw;gl;l tpidahdJ;  
 

   
  

 
 
Mz;bgahbf; (Antibiotics) 
 
 rpy E}w;whz;LfSf;F Kd;G> rpwpa mstpyhd fhaq;fs; $l> kdpjh;fSf;F ,wg;ig 
cz;lhf;Fk; epiy Mdhy;> Ez;Zapu;f;nfhy;yp fz;Lgpbg;ghdJ me;epiyia khw;wptpl;;lJ. 
jw;nghOJ kuzj;ij Vw;gLj;Jk; gy njhw;W Neha;fisf; Fzg;gLj;Jk; kpfg;ngUk; kUe;jhf 
Mz;bgahbf;Ffs; vdg;gLk; Neha; vjpu;g;Gr; rf;jp kUe;Jfs; ,Ue;J tUfpd;wd 
 
 Mz;bgahbf; kUe;jhdJ vjpu;ghuhtpjkhff; fz;Lgpbf;fg;gl;lJ. mjhtJ> 1928 Mk; 
Mz;by; lhf;lu;. mnyf;rhz;lu; /g;nskpq; vd;w gpupl;b~; Ez;Zapupayhsu; epNkhdpah> 
njhz;iltyp Nghd;w gy Neha;fSf;Ff; fhuzkhf ];Nl/gpNshNfhf]; ghf;Bupahit 
mjw;Fz;lhd ghf;Bupahtsu;jsj;jpy; (Bacterial culture) ghf;bhpah tsu;g;gjw;fhd 
Muha;r;rpfis Nkw;nfhz;lhu;. mt;thW Nkw;nfhs;Sk;NghJ> mtu; gad;gLj;jpa Nkiriaf; 
Rj;jk; nra;ahky; mg;gbNa tpl;Ltpl;L tpLKiwapy; nrd;Wtpl;lhu;. 
 
 gy ehs;fSf;Fg; gpwF mtu; jpUk;gpte;j ghu;j;jNghJ> ghf;Bupah tsu;jsj;jpy; 
G+Q;irfs; rpW nuhl;b tbtpy; tsu;e;Js;sijf; fz;lwpe;jhu;> ghf;Bupah tsu;jsg;gFjapy; 
Ez;Nzhf;fpapy; ghu;f;Fk;NghJ ve;jg; ghf;BupahTk; tsu;r;rpailatpy;iy vd;gij 
cw;WNehf;fpdhu;. Fwpg;gpl;l xU G+Q;irf;Fg; ghf;Bupahitf; nfhy;yf;$ba rf;jp cs;sJ 
vd;gijf; fz;lwpe;jhu;. ,tu; jk;Kila gupNrhjidapy;> ];l;uPg;NlhNfhf;f];> 
nkdpq;NfhNfhf]; kw;Wk; b/ngjPupah Ngrpy]; Nghd;w gutyhd jPq;F tpistpf;Fk; 
ghf;Bupahf;fis> <LgLj;jpdhu;. ,Wjpapy; ngd;rpypd; Nehl;Nll;lk; vd;w G+Q;irahdJ 
ghf;Bupaf;fis mopf;fpd;wJ vd;gijf; fz;lwpe;jhu;. 

 
 
 cyfpd; Kjy; Mz;bgahbf; kUe;J ngd;rpypak; nehNll;lk; vd;w G+Q;irapypUe;J 
fz;lwpag;gl;lJ. /gpnskpq; njhw;WNeha;fSf;F rpfpr;iraspg;gjw;F Kd;Ng> Mapuf;fzf;fhd 
Mz;LfSf;F Kd;du; njhw;W Neha;fisf; Fzg;gLj;Jtjw;F Kjd;Kjyhf G+Q;ir 
gad;gLj;jg;gl;Ls;sJ Kjd;Kjyhf G+Q;ir gad;gLj;jg;gl;Ls;sJ. vd;gjw;fhd rhd;Wfs; 
cs;sd. vLj;Jf;fhl;lhf> gz;ila vfpg;jpau;fs;> ghjpf;fg;gl;l fhaq;fSf;F nuhl;b G+Q;irg; 
gad;gLj;jpdhu;fs;. gz;ila fpNuf;fu;fspilNaAk;> nru;gpahtpYk;> ,e;jpahtpYk; ,J Nghd;w 
rpfpr;ir Kiwfs; fz;lwpag;gl;Ls;sd. mit rpwpjsNt gaDs;sjhf ,Ue;j NghjpYk;> 
etPd fhyq;fspy; Ez;Zapu; vjpu;g;Gr; rf;jp nfhz;l Mz;bgNahbf; kUe;Jfspd; %yk; gy 
rpfpr;irfs; ntw;wpfukhf Nkw;nfhs;sg;gl;L tUfpd;wd. 
 
 /g;nskpq;> ngd;rpypd; kUe;J fz;Lgpbj;j gpwF> ,uz;lhk; cyfg; Nghupy; NghJ 
fhaile;j tPuu;fSf;Fg; ngd;rpypd; gad;gLj;jg;gl;;lJ> ,jd; KbTfs; kpfTk; tpag;ghf 
,Ue;jd. Kjyhk; cyfg; Nghupy;> ghf;Bupahtpdhy; vw;gLj;jf;$ba epNkhdpah vd;w njhw;W 
Nehahy; ,wg;G 18% ypUe;J ,uz;lhk; cyfg; Nghupd; NghJ> 1% rjtpfpjj;jpw;Fk; 
FiwthfNt ,Ue;jJ vd;W tuyhWfs; $Wfpd;wd. 
 
 Rpy jhtuq;fSk;> Ez;ZapupfSk; er;Rj;jd;ikAs;s nghUs;fis cw;gj;jp 
nra;fpd;wd. ,e;jg; nghUs;fs;> kw;w capupdq;fis mopf;f cjTfpd;wd. ,it Ez;Zapu; 
vjpu;g;gpfs; vd miof;fg;gLfpd;wd. ,d;W gy kUe;Jj; njhopw;fhiyfs; Mz;bgahl;bf; 
kUe;Jfis nraw;if Kiwapy; cw;gj;jp  nra;fpd;wdh; cjhuzk;: FNshuhgpdpfhy; kw;Wk; 
nll;uhirf;fspd; Nghd;wit Gjpa tif Mz;bgahbf;Ffs; MFk;. 
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 V Mz;bgNahbf; jtpu> nraw;if Kiwapy; gy Mz;bgahbf;Ffis ek;khy; 
cUthf;f KbAk;. ,e;j tif fz;Lgpbg;Gfspd; %yk;> ,it kpff; Fiwthd tpiyapy; 
,d;W kf;fSf;F toq;fg;gLfpd;wd. ghf;Bupahthy; Vw;glf;$ba njhw;W Neha;fSk;> ,wg;G 
tpfpjq;fSk; jw;NghJ Fiwe;Js;sd.  
 
 Ez;Zapu; vjpu;g;gpfis mjpfkhfg; gad;gLj;Jtij ehk; jtpu;j;jy; Ntz;Lk;. Vnddpy; 
xU egu;; njhlu;e;J neLq;fhyj;jpw;F Mz;bgahbf; vLj;Jf;nfhs;Sk; NghJ> Ez;Zapu; 
vjpu;g;gpfspd; nray;ghL FiwfpwJ. vdNt> ,jw;F khw;whf mtu; mjpf tPupak; nfhz;l 
kUe;Jfis cl;nfhs;s NeupLk;. ,t;thW Mz;bgahbf;fhdJ> ,d;W ngupa mstpyhd 
Neha;fSf;Fg; rpfpr;irfSf;F ,d;W gad;gl;L tUfpd;wJ. 
 
typeptuzpfs; (Analgesics) 
 
 fhak;> jPg;Gz;fs;> $u;ikahd nghUs;fs; mOj;JtjhYk; kw;Wk; gpw fhuzq;fshYk; 
ek; clypy; typ Vw;gLfpd;wd. fhag;gl;l ,lj;ijr; Rw;wpYk; vOk; vupr;ry; czu;Nth> 
mjpfkhd jiytypNah my;yJ %l;L row;rpahy; Vw;gLk; typAzu;Nth fhuzkhapUf;fyhk;. 
fOj;J typ> KJFtyp> %l;L typ> jiytyp> euk;G NrjKWtjhy; Vw;gLk; typ> 
fhak;gLtjhy; cz;lhFk; typ kw;Wk; tpahjpfshy; Vw;gLk; typ Mfpait rpy nghJthd 
typfshFk;. 
 
 Typ vd;w ,e;j tpUk;gj;jfhj kdntOr;rpahdJ %idapy; cUthfpwNjad;wp 
,t;ntOr;rp fhag;gl;l ,lj;jpypy;iy. typ fLikahf ,Ug;gpd;> vLj;Jf;fhl;lhf> 
jPg;Gz;zhapUg;gpd; me;j ce;Jjy; %isiar; nrd;wile;jTld; kWnkhop juj;Jz;LfpwJ. 
mt;thW %izaplkpUe;J ngwg;gLk; rkpf;iQapy;> jPapypUe;J ek; ifapd; jirfs; 
gpd;dpOf;fg;gLfpd;wd. 
 
 typAzu;g;gLk; Gs;spypUe;J tUk; jfty;fSf;F vjpu;tpidahw;Wk; tpjkhf %isAk; 
jfty;juj; njhlq;Fk; KiwNa epthuzj;jpd; njhlf;fk; MFk;. typia mlf;Fk;> Fiwf;Fk; 
Ntjpg;nghUis ntspNaw;WtJ kw;Wk; $Ljyhd nts;is ,uj;j mZf;fisAk;> 
,uj;jj;jl;LfisAk; fhak;gl;l ,lj;jpw;F mDg;GtJ Mfpa nray;fs; %yk; epthuzKiw 
njhlUk;. 
 
 typepthuzpfs; my;yJ typePf;fpfs; vd;gd ekJ clypapUe;J ntspahFk; typ-
Fiwf;Fk; Ntjpg;nghUs;fshFk;. mit ntspNawp typ vd;w czu;itf; fl;Lg;gLj;JfpwJ. 
ika euk;G kz;lyj;jpy; Neubahf nray;ghNlh my;yJ typ czug;gLk; Gweuk;G ,lq;fspy; 
mjpfkhw;wk; ,y;yhj> epiyapy; Fwpg;ghf ,t;tif typePf;fpfs; nray;gLfpwJ. 

 
 
 fha;r;rypy; mtjpAWk;nghOJ ehk; ghuhrpl;lkhy; cl;nfhs;fpNwhk;. ghuhrpl;lkhy; ekJ 
clypy; Vw;gpfSld; njhlu;G nfhz;L> %isf;F mDg;gg;gLk; typapd; jPtpuj;ijf; 
Fiwj;Jk;> typ kw;Wk; cly;ntg;gepiyia mjpfupf;Fk; GNuh];lhfpshd;bd;fspd; msitf; 
fl;Lg;gLj;jpAk; nray;gLfpd;wd. 
 
ghuk;gupa tPf;fk; ePf;fpfs; 
 
 mit gpd;tUkhW tifg;gLj;jg;gLfpwJ 
 

1. Nghijj; jd;ikaw;w (Nru;j;jpfs; mw;w) typ ePf;fpfs;> vLj;Jf;fhl;lhf> M];gpupd;  
 

2. Nghijj;jd;ik tha;e;j typePf;fpfs; vLj;Jf;fhl;lhf> NfhBd; 
 

cly; ntg;gk; jdpg;gp (Antipyretic) 
 
 rhjhudkhf kdpj clypd; ntg;gepiyahdJ 98.4 Kjy; 98.6 bfpup ghud;̀ Pl;tiu 
,Uf;Fk;. ntg;gkhdJ ,e;j epiyf;F NkNy nrd;why; mJ fha;r;ry; vd;W miof;fg;gLfpwJ. 
fha;r;ry; tUtjw;F nghJthd fhuzk; Neha;j;njhw;whFk;. Nehia cz;lhf;ff;$ba ghf;Bupah 
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kw;Wk; itu];fs; xU Fwpg;gpl;l ntg;gepiyf;F Nky; tsu KbahJ. vdNt gilnaLf;Fk; 
Neha; fpUkpfspypUe;J ek;ik ghJfhf;f Neha; vjpu;g;G rf;jpahdJ ek; clypd; ntg;epiyia 
mjpfupf;fr; nra;jpwJ. 
 
 ekf;F Neha;njhw;W Vw;gl;lTld; Neha; vjpu;g;G mikg;ghdJ igNuh[d; vd;w 
Ntjpg;nghUis ntspapLfpwJ. ,uj;j Xl;lj;jpd; %ykhf ,e;j igNuh[d;fs; %isapd; 
mbg;gFjpapy; ,Uf;Fk; i`g;Nghjhyki] nrd;wilfpd;wd. i`g;Nghjhyk]pd; gdp ek; 
clypd; ntg;gepiyia fl;Lg;gLj;JtjhFk;. igNuh[d;fs; i`g;Nghjhyki] 
nrd;iwile;jTld; GNuh];lhfpshd;bd; vd;w Ntjpg;nghUis ntspapLfpd;wJ> ,J ek; 
clypd; ntg;gepiy mjpfupf;f fhuzkhfpd;wJ. 
 

 
 
 nghJthf Fiwe;jsT fha;r;ry; ekf;F ey;yJ> Vnddpy; ,it Neha;fpUkpfspd; 
tsu;r;rpia jLf;fpwJ. ,Ug;gpDk; cly; ntg;gepiy 105 bfpup ghud;̀ Pl;iltpl 
mjpfupf;Fk;NghJ Gujk; kw;Wk; %isia jhf;fp eLf;fk; kw;Wk; typg;G Vw;gl tha;g;Gs;sJ. 
ePz;lehs; fha;r;ryhdJ rpy Neuq;fspy; kuzj;ij$l cz;lhf;Fk;. 
 
 Mz;bigubf;]; vd;gJ fha;r;riy Fiwf;Fk; xU Ntjpg; nghUshFk; (anti-against 
and pyretic - Feverish). ,it GNuh];lhfpshd;bd; cw;gj;jpia xLf;fp fha;r;riy 
Fiwf;fpd;wd. ghurpl;lkhy; kpfTk; nghJthd> ed;F mwpag;gl;l Md;bigubf; MFk;. ,J 
jtpu M];gpupd;> ,GU/gd;> ilf;Nshgpdhf; Mfpait cly; ntg;gk; jdpg;gp kw;Wk; mow;rp 
ePf;fpahFk;. 
 
Mz;bnrg;bf; (Antiseptic) 
 
 njhw;WNeha; Vw;gLj;Jk; fpUkpfis mopf;fTk;> Ez;Zapu;fis vjpu;f;Fk; tifapYk; 
clypd; Nky;Gwk; gad;gLj;jg;gLk; kUe;J Mz;bnrg;bf; vd;W miof;fg;gLfpd;wJ. 
Mz;bnrg;bf; ghf;Bupahf;fspd; $l;likg;Gfs;> G+Q;irfs;> itu];fs; my;yJ gpw  
Ez;Zapupfspd; fyitfisj; jPtpukhf vjpu;f;Fk; Mw;wiyg;ngw;Ws;sJ. Fspay; Nrhg;> 
INahNlhghu;k;> gpdhypf;ePu;kq;fs;> vj;jdhy;> Nghupf;mkpyk; Mfpad Mz;bnrg;bf;F 
cjhuzq;fshFk;. 
 
,aw;if Mz;bnrg;bf;: 
 
1. G+z;L>  
2. kQ;rs;>  
3. Nrhw;Wfw;whiy 
4. ntq;fhak;>   
5. Ks;sq;fp 
 
xt;thik ghjpg;G ePf;fkUe;J (Antihistamine) 
 
 rpy Neuq;fspy; ekJ Neha; vjpu;g;G kz;lyk; jPq;fhd nghUs; vd;W mtw;iw clypy; 
Vw;Wf;nfhs;tJ fpilahJ. ,e;j tifahd Neha; vjpu;g;G mikg;G xt;thik ghjpg;G 
(`p];lhikd;) vd;wiof;fg;gLk;. ekJ ehrpapy; EioAk; jhtuq;fspd; kfue;jj; J}s; vupAk; 
jhtu ,iy kw;Wk; rpy fupk nghUs;fspd; third Nghd;w nghUs;fs; xt;thik 
ghjpg;Gfis Vw;gLj;Jtjw;Fr; rpy vLj;Jf;fhl;LfshFk;. 
 

 
 
 ,it clYf;Fg; ghjpg;gpy;yhit juk;> Mdhy;> ,urhadj;ij cw;gj;jp nra;Ak; 
nghUs;fshf tpsq;Ffpd;wd. xt;thik ghjpg;G xUtupd; fz;fs;> %f;F> njhz;il> 
EiuaPuy;> Njhy; my;yJ ,iug;ig> ,uj;jk; kw;Wk; Fly; Nghd;w ,lq;fspy; xt;thik 
mwpFspfis Vw;gLj;JfpwJ. ekf;Fs; ehrp xOFjy;> Jk;gy;> Njhy; jbj;jy; my;yJ Njhy; 
vOr;rp> mupg;G> rptg;G nrhwp (gil Neha;) Mfpatw;iw cUthf;FfpwJ. xt;thik vd;gJ> 
clypd; vjpu;tpidahFk;. ,J> ghjfkhd tpisTfshd tha; twl;rp kw;Wk; J}f;fj;ij 
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Vw;gLj;JfpwJ. ekf;Fs; ehrp xOFjy;> Jk;ky;> Njhy; jbj;jy; my;yJ Njhy; vOr;rp> mupg;G> 
rptg;G nrhwp (gil Neha;) Mfpatw;iw cUthf;FfpwJ. xt;thik vd;gJ> clypd; 
vjpu;tpidahFk;. ,J> ghjfkhd tpisTfshd tha; twl;rp kw;Wk; J}f;fj;ij Vw;gLj;JfpwJ. 
b/ngd;i`l;uikd;> FNshu;ngdpuikd;> rpnkbbd;. Mz;b`py;lkpdpf;]pd; Nghd;wit rpy 
vLj;Jf;fhl;LfshFk;. 
 

Mz;bnrg;bf; fpUkpehrpdpfs; 
1. midj;J Mz;bnrg;bf;fSk; 
fpUkpehrpdpfs; MFk;. 

midj;J fpUkpehrpdpfSk; 
Mz;bnrg;bf; my;y 

2. ,J Neubahf capUs;s 
nry;fspd; kPJ 
gad;gLj;jg;gLfpwJ 

,J capuw;w nghUs; kPJ 
njspf;fyhk; 

3. v.fh.Njhy;/rsp v.fh. Nkw;gug;G> Ma;tf Nkir> 
jiufs;. 

 
kUj;Jfs; 
 
 cly; neha;fSf;Fr; rpfpr;iraspj;J mjidf; Fzg;gLj;Jtjw;Fk; ekJ Rfhjhuj;ij 
Nkk;gLj;Jtjw;Fk; kUe;Jfs; gad;gLfpd;wd. ngUk;ghyhd kf;fs; jq;fs; tho;ehspy; rpy 
kUe;JfisahtJ cl;nfhs;fpd;wdu;. 
 
Neha;ehb Neha;Kjy;ehb mJ jzpf;Fk; tha;ehb tha;g;gr;nray; - ts;Std; thf;F 
 

 
 
 kUj;Jtk; vd;gJ Nehiaf; fz;lwpjy;> rpfpr;ir nra;jy; kw;Wk; jLg;gjw;fhd 
mwptpay; uPjpahd mDFKiwahFk;. kUe;ij cl;nfhs;s gy topfs; cs;sd. mitahtd 
1. tha;top gad;ghL> 2. ntspg;Gw gad;ghL> 3. Crp kUe;Jfs; (cs; jir/cs; 
rpiu). ehk; vLj;Jf; nfhs;Sk; kUe;Jfs; ek; Neha;f;F rpfpr;iraspj;J  ey;y cly;eyj;ijf; 
nfhLf;fpd;wd. 
 
vupjy; 
 
 ,Uk;G cUFjy;> epyf;fup vupjy; kw;Wk; nkOFtj;jpapd; Rlu; Mfpatw;wpy; 
nghJthdit vit vd;W rpe;jpf;f KbAkh? vd;gJ> Xu; vupnghUs; Mf;rp[Ndw;w fhuzpapd; 
Kd;dpiyapy; epfOk; Ntjp tpidahFk;. ,tw;wpy; ntg;gk;> Mw;wy; kw;Wk; xspAk; 
ntspaplg;gLk;. 
 
 vupjy;’ vd;gJ vupAk; Ntjptpidjhdh? vupjy; kdpju;fshy; Ntz;Lnkd;Nw 
gad;gLj;jg;gl;l Kjy; ,urhad tpidfspy; xd;whFk;. Mf;]p[Dld; tpid GupAk; ve;j 
epfo;Tk; Mf;]p[Dld; tpid GupAk; ve;j epfo;Tk; Mf;]p[Ndw;w tpid vd;W 
miof;fg;gLfpwJ. Mf;]p[Dld; i`l;Nuhfhu;gid vupg;gjpy;> nghJthff; fhu;gd; il 
Mf;irL kw;Wk; ePu; cw;gj;jp nra;ag;gLfpd;wd. 
 

  
 
 midj;J vupjy; tpidapd;NghJ> ntg;gk; ntspaplg;gLtjhy; ,J ntg;g ckpo;tpid 
vdg;gLfpwJ. 
 
vupntg;gepiy: 
 
 xU nghUs; vuptjw;Fj; Njitahd Fiwe;jgl;r ntg;gepiy> mjd; vup ntg;gepiy 
vd;W miof;fg;gLfpwJ. v.fh. kj;jhg;G cupjy;> xU nghUs; mjd; cup ntg;gepiyiatplf; 
Fiwthf ,Ue;jhy; jP gpbf;fhJ> vupahJ> ntt;NtW nghUs;fs; ntt;NtW 
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vupntg;gepiyfisf; nfhz;Ls;sd. vd;gij Ke;ija gUtj;jpy;> ,aw;gpay; ghlj;jpy; 
fw;Wf;nfhz;lNlhk;. 
 
 kpff; Fiwe;j vupntg;gepiyiaf; nfhz;l nghUs;fs; vspjpy; jPgpbf;ff;$bait. 
Mjyhy;> ,it vupaf;$ba nghUs;fs; vd;W miof;fg;gLfpd;wd. 
 

  
 
 vLj;Jf;fhl;lhf ngl;Nuhy;> My;f`hy;> vy;.gp.[p (jput ngl;Nuhypa thA)> rp.vd;.[p 
(mOj;jg;gl;l ,aw;if cupthA). 
 
Rlu;: 
 

 
 
 neUg;G xU thAth? xU jputkh> xU jplg;nghUsh? 
 
 Rlu; vd;gJ> xU Ntjptpid kw;Wk; thAf;fspd; fyitahFk;. RlhuhdJ xsp kw;Wk; 
ntg;gj;ijj; jUfpwJ. ,J gUg;nghUs; md;W> Mdhy;> neUg;G xU gUg;nghUs;. Mtp 
epiyapYs;s vupnghUs;> Mf;]p[d;> fhu;gd; il Mf;irL> fhu;gd; Nkhdhf;irL> ePuhtp kw;Wk; 
gy vspjpy; Mtpahfpw nghUs;fs; Mfpait Rlupd; Ntjptpidahf;f; fUjg;gLfpd;wd. 
 
Rlu; kw;Wk; mjd; mikg;G: 
 
 Xspapd; jpUtpoh vJ? me;j tpohtpd; rpwg;G vd;d? Mk;. tPLfis myq;fupf;f mjpf 
tpsf;Ffis Vw;wp itg;Nghk; ,y;iyah? ,g;NghJ tpsf;Ffs; vt;thW xspu;fpd;wd? Mk;> 
RlUld;.  
 
tz;z tz;z Rlu; Nrhjid nra;Nthk; thUq;fs;: 
 

• tz;z tz;zr; Rlu; Nrhjid nra;nthk; thUq;fs;; 
• ntz;ik Rlu; - vg;rk; cg;G 
• Cjh Rlu; - ypj;jpak; cg;G  
• ,z;bNfhr Rlu; - nghl;lhrpak; FNshiuL 
• ePy Rlu; - gpsPr;rpq;gTlu; 
• gr;ir Rlu; - Nghuf;];gTlu;  
• kQ;rs; Rlu; - fhy;rpak; FNshiuL  

 
Mrpupaupd; cjtpAld; Nkw;fz;l cg;ig My;f`hy; fyitAld; vjhtJ xU RlUld; 

tz;zkhf;fp kfpoyhk;. 
 

 
 
 Rlu; vd;gJ> vupaf;$ba nghUspd; vupjy; kz;lykhFk;. vupAk;NghJ MtpahFk; 
nghUs;fs; Rliu cUthf;Ffpd;wd. vLj;Jf;fhl;L: nkOF> kz;nzz;nza; Nghd;wit 
MFk;. 
 

Mdhy;> rpy nghUs;fs; Rliu cUthf;fhJ> Vnddpy;> mit Mtpahfhj 
nghUs;fisf; nfhz;Ls;sd. v.fh. epyf;fup 
 
nkOF Rlupd; mikg;G: 
 
 xU nkOFtu;j;jpr; Rlu; %d;W Kf;fpa kz;lyq;fisf; nfhz;Ls;sJ> mitahtd> 
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I. Rlupd; ntspg;Gwg; gFjp: 
 
 vupnghUs; KOikahd vupjy; eilngWk; gFjpahFk;> ,J ePyepwj;ij nfhz;l 
ntg;gkhd gFjpahFk;. ,J Rlupd xspuhj gFjpahFk;. 
 
II. Rlupd; eLg;gFjp: 
 
 vupnghUs; Fiwthf vupjy; eilngWk; gFjpahFk;> ,J kQ;rs; epwj;ij nfhz;l 
ntg;gkhd gFjpahFk;. ,J Rlupd; xspUk; gFjp. 
 
III. Rlupd; cl;Gw gFjp: 
 
 vupnghUs; vupahj thAf;fisf; nfhz;l gFjpahFk;. ,J fUik epwk; nfhz;l kpf 
Fiwe;j ntg;gg;gFjpahFk;.  
 

 
 

fNyhup kjpg;G: 
 

xU fpNyh vupnghUshdJ KOikahf vupjy; eilngw;W ntspaplg;gLk;> ntg;g 
Mw;wypd; msT xU fNyhup/gpf; kjpg;G vd;W miof;fg;gLfpwJ. fNyhup/gpf; kjpg;G = 
cw;gj;jp nra;ag;gLk; ntg;gk;/vupf;fg; gad;gLj;jg;gLk; vupnghUspd; msT KJ / kg ,y; 
 
 4.5 fpNy vupnghUs; KOtJkhf vupe;J> cw;gj;jp nra;ag;gLk; ntg;gj;jpd; msT 
1>800>000 fp.N[. vd mstplg;gLfpwJ vd;why; mjd; fNyhup/gpf; kjpg;G vd;d? 
 
fNyhup/gpf; kjpg;G = 1, 80,000/4.5=40,000 kJ/kg 
 
gy;NtW vupnghUs;fspd; fNyhup/gpf; kjpg;G: 
 

 
 
vupjypd; tiffs;: 
 
 %d;W tif vupjy; nray;fs; eilngWfpd;wd> mit> 
 
Ntfkhf vupjy;: 
 
 ntspg;Gw ntg;gj;jpd; cjtpAld; nghUshdJ Ntfkhf vupe;J ntg;g Mw;wiyAk; 
xspiaAk; cUthf;FfpwJ. v.fh. vy;.gp.[p vupjy;. 
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jd;dpr;irahd vupg;G: 
 
 ntspg;Gw ntg;gj;jpd; cjtpapd;wp nghUshdJ jd;dpr;irahf vupe;J ntg;g 
Mw;wiyAk; xspiaAk; cUthf;FfpwJ. v.fh. gh];gu]; miw ntg;gepiyapy; jd;dpr;irahf 
cupjy;. 
 
nkJthf vupjy;: 
 
 nghUshdJ Fiwe;J Ntfj;jpy; cupjYf;F nkJthf vupjy; vd;W ngau;. Rthrpj;jy; 
nkJthf vupjYf;F cjhuzkhFk;. 
 
nray;ghL : 1 
 
ru;f;fiu +  nghl;lhrpak; 
ngu;khq;fNdl; + fpsprupd; 
Nkw;fz;l Ntjpg;nghUs;fis Nru;f;Fk; NghJ vd;d epfo;fpwJ? 
 

 
 
xU ey;y vupnghUspd; gz;Gfs;: 
 

❖ vspjhff; fpilf;f Ntz;Lk; 
 

❖ Fiwe;j tpiyahf ,Uj;jy; Ntz;Lk; 
 

❖ vspjhf vLj;J nry;tjhf ,Uj;jy; Ntz;Lk; 
 

❖ kpjkhd Ntfj;jpy; vupjy; ,Ue;jy; Ntz;Lk; 
 

❖ mjpfsT ntg;ghw;wiy toq;Ftjhf ,Ue;jy; Ntz;Lk; 
 

❖ tpUk;gj;jfhj ve;jnthU nghUisAk; ntspapLtjhf ,Uj;jy; $lhJ. 
 

❖ Rw;W#oiy khRgLj;jhjhf ,Uj;jy; Ntz;Lk; 
 
 
neUg;ig fl;Lg;gLj;Jjy;: 
 
neUg;ig cw;gj;jp nra;tjw;F fPNo Njitahd Ntjpg; nghUs;fs; nfhLf;fg;gl;Ls;sJ. 
,tw;Ws; VNjDk; xd;W xy;yJ mjw;F Nkw;gl;ltw;iw mfw;Wtjd; %yk; neUg;igf; 
fl;Lg;gLj;jyhk;. 
 

i. vupnghUs; 

ii. fhw;W (Mf;]p[id toq;f) 

iii. ntg;gk; (ntg;gepiyia cau;j;j) 

iv. vupjy; ntg;gepiy 
 
jP mizg;ghd;: 
 

 
 
 xU jPaizg;G fUtpahdJ fhw;W my;yJ vupnghUspd; ntg;gepiyiaf; Fiwg;gNjhL 
kl;Lky;yhky; mtw;wpd; tpdpNahfj;ijAk; Jz;bj;JtpLfpwJ. 
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 jPia mizf;Fk; fUtpfs; vt;thW nray;gLfd;wd? 
 
jPaidg;ghd; Ie;J tifahf tifg;gLj;jg;gLfpwJ mit  
 
1. ePu; 
2. Eiu 
3. cyu;e;j Ntjpj;Jfs;fs; 
4. CO2  
5. ePu;k ,urhakq;fs; 
neUg;gpd; tFg;Gfs; 
 
 Ie;J tifahd neUg;G tFg;Gfs; : tFg;G A> tFg;G B> tFg;G C> tFg;G D> kw;Wk; 
tFg;G E.  
 

 
 
epidtpy; nfhs;f: 
 

❖ tha;top ePNuw;Wf; fiury; (ORS) vd;gJ cg;G> ru;f;fiu kw;Wk; ePu; Mfpatw;wpd; 
fyitahFk;. ,J clypy; mjpf tpaupit> the;jp my;yJ tapw;Wg;Nghf;F %yk; 
Vw;gl;l ePu; gw;whf;Fiwia ePu; kw;Wk; vyf;l;Nuhiyl;Lfs; %yk; kPl;nlLj;J ePu;r; 
rkepiyia guhkupf;fpd;wJ. 
 

❖ tapw;Wg;Nghf;F Nehahy; ghjpf;fg;gl;l 90 - 95% NehahspfSf;F ORS xU rpwe;j 
rpfpr;irahFk;. 

 
❖ ekJ tapw;wpy; mkpyj;ij eLepiyahf;FtJ Md;lhrpl; kUe;J MFk; 

 
❖ kUe;Jfs;> Neha;fSf;Fr; rpfpr;iraspf;fTk; Fzg;gLj;jTk;> Rfhjhuj;ijg; 

Nkk;gLj;jTk; gad;gLk; nghUs;fs; MFk;. 
 

❖ rpy Ez;zpa capupdq;fSk; jhtuq;fSk; mtw;wpd; er;Rg; nghUs;fis 
cUthf;Ffpd;wd. ,it gpw capupdq;fis mtw;wpd; er;Rf;fshy; mopg;gjhy; mtw;iw 
Ez;Zapu; vjpu;g;gpfs; vd;W miof;fpwhu;fs;. 

 
❖ nghUs;fs; Mf;]p[Dld; tpidGupe;J ntg;gj;ijAk; xspiaAk; jUk; Ntjpapay; 

nray;Kiw vupjy; vd;W miof;fg;gLfpwJ 
 

❖ Rlu; vd;gJ> xU vupnghUs; vupaf;$ba gFjpahFk;. nkOF> kz;nzz;nza; Mfpad 
vupe;J Rliuj; jUfpd;wd. 

 
❖ xU nghUs; vupa Njitg;gLk; Fiwe;jgl;r ntg;gepiy mjd; vupjy; ntg;gepiy 

vdg;gLk;. 
❖ 1 fpNyh vupnghUs; KOikahf vupe;J ntspaplg;gLk; ntg;gj;jpd; msT mjd; 

fNyhup/gpf; kjpg;G vd;W miof;fg;gLfpwJ. 
 

❖ xU jPaizg;G fUtpahdJ fhw;wpd; tpepNahfj;ij ntg;gepiyiaf; Fiwf;fpwJ 
my;yJ ,uz;ilAk; fl;Lg;gLj;Jfpd;wJ. 

 
 
 
  


