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myF 1 
 

mstPl;bay; 
mwpKfk; 
 
 ,aw;gpay; vd;gJ ,aw;if kw;Wk; ,aw;if epfo;Tfs; Fwpj;Jg; gbg;gjhFk;. midj;J 
mwptpay; ghlq;fSf;Fk; ,aw;gpaNy mbj;jskhf cs;sJ vdf; fUjg;gLfpwJ. Ma;Tfs; 
Nkw;nfhs;sg;gl;L fhl;rpg;gjpTfspypUe;J ngwg;gLk; KbTfNs ,aw;gpaYf;F mbg;gilahf 
mikfpd;wd. Ma;T KbTfSk;> Nfhl;ghLfSk; ,aw;if epfo;Tfis Mokhfg; Ghpe;J 
nfhs;s cjTfpd;wd. mwptpay; Nfhl;ghLfs; Ma;Tf;F cl;gLj;jg;gl;L cWjp nra;ag;gl;lhy; 
kl;LNk mit Vw;Wf;nfhs;sg;gLfpd;wd. 
 
 ,aw;gpay; Nfhl;ghLfspy; gad;gLj;jg;gLk; gy;NtW ,aw;gpay; msTfs; mse;jwpag;gl 
Ntz;baitfshf cs;sd. 
 
 midj;J mwptpay; Ma;TfSk; mstPl;baiy mbg;gilahff; nfhz;lit. md;whl 
tho;tpy; mstPl;bay; xU Kf;fpa gq;F tfpf;fpwJ. kjpg;Gj;njhpe;j jpl;lmstpidf; nfhz;L 
njhpahj mstpd; kjpg;igf; fz;lwptNj mstPl;bay; MFk;. 
 
 Xh; mstPl;ilr; rpwg;ghf Nkw;nfhs;s ekf;F %d;W fhuzpfs; Njitg;gLfpd;wd. 
mit 1. xU fUtp 2) jpl;l msT 3) Vw;Wf;nfhs;sg;gl;l myF  
 
1.1myfPl;L Kiwfs; 

 
cyfpd; gy;NtW gFjpfspy; tho;e;j kf;fs; gy;NtWtpjkhd myfPl;L Kiwfisg; 

gad;gLj;jp te;jdh;. mtw;Ws; rpy nghJthd Kiwfs; 
 
1. FPS Kiw : ePsk; - mb (Foot) : epiw – gTz;l; (Pound) : fhyk; - tpdhb (Second) 
2. CGS Kiw : ePsk; - nrd;bkPl;lh; (Centimetre) : epiw – fpuhk; (Gram) : fhyk; - tpdhb 
(Second) 
3. MKS Kiw : ePsk; - kPl;lh; (metre) : epiw – fpNyh fpuhk;; (Kilogram) : fhyk; - tpdhb 
(Second) 
 
CGS, MKS kw;Wk; SI myFKiwfs; nkl;hpf; myFKiwfs; (Metric System ) tifiar; 
rhh;e;jJ. Mdhy; FPS myF Kiw gjpd;k myFKiw my;y. ,J Mq;fpy 
,aw;gpayhsh;fs; gad;gLj;jpa Kiw MFk;. 
  
 
gd;dhl;L myF Kiw ( SI myF Kiw)  
 
 gz;ila fhyj;jpy; Ma;Tfis Nkw;nfhz;l mwptpay; mwpQh;fs; jq;fsJ Ma;T 
KbTfis jq;fs; ehl;by; gad;ghl;bypUe;j myF KiwapNyNa gjpT nra;J itj;jdh;. 
jfty; njhlh;G trjpfs; Fiwthf ,Ue;jjhy;> mth;fshy; jq;fs; Ma;T KbTfis 
xUq;fpizf;f ,aytpy;iy. vdNt mth;fs; xU nghJthd myfPl;L Kiwia gad;gLj;j 
KbT nra;jdh;. 
  
 ePq;fs; Ke;ija tFg;Gfspy; fw;wwpe;jijg; Nghy;> 1960 Mk; Mz;L gpuhd;]; ehl;by; 
ghhp]; efhpy; eilngw;w vilfs; kw;Wk; mstPLfs; Fwpj;j 11 MtJ nghJ khehl;by;> 
mwptpay; mwpQh;fs;> ,aw;gpay; msTfSf;fhd nghJthd mstPl;bd; Njitia czh;e;J 
mjw;fhd mq;fPfhuj;ij toq;fpdhh;. me;j myfPl;L KiwahdJ gd;dhl;L myFKiw 
my;yJ SI myF Kiw vd;W miof;fg;gLfpwJ. ,J Systeme International vd;w gpnuQ;R 
nrhy;ypypUe;J cUthf;fg;gl;lJ. mwptpay; mwpQh;fs; VO ,aw;gpay; msTfisj; 
Njh;e;njLj;J> mtw;iw mbg;gil msTfs; vd;Wk; mtw;iw msf;fg; gad;gLk; myFfis 
mbg;gil myFfs; vd;Wk; tifg;gLj;jpdh;. ,it ml;ltizapy; fhl;lg;gl;Ls;sJ.  
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SI mbg;gil myFfs; 
 

mbg;gil myFfs; 
 

msT myF FwpaPL 

ePsk; kPl;lh; m 

epiw fpNyhfpuhk; Kg 

fhyk; tpdhb S 

ntg;gepiy nfy;tpd; K 

kpd;Ndhl;lk; Mk;gpah; A 

nghUspd; msT Nkhy; mol 

xspr;nrwpT Nfz;byh cd 

 
 ePsk;> epiw kw;Wk; fhyk; Fwpj;J ePq;fs; Ke;ija tFg;Gfspy; mwpe;jpUf;fpwPh;fs;. 
vdNt jw;NghJ kw;w mbg;gil msTfshd ntg;gepiy> kpd;Ndhl;lk;> nghUspd; msT 
kw;Wk; xspr;nrwpT Mfpatw;iwg; gw;wp mwpe;Jnfhs;Nthk;. 
 
1.2 ntg;gepiy 
 
 fPo;f;fhZk; nghUs;fspy; #lhd kw;Wk; Fsph;r;rpahd nghUs;fisf; fz;lwpf. 

    
 

 #lhd kw;Wk; Fsph;r;rpahd gy nghUs;fis ePq;fs; ghh;j;jpUg;gPh;fs;. mtw;wpy; rpy 
nghUs;fs; kw;w nghUs;fis tplr;#lhfTk;> rpyg; nghUs;fs; kw;w nghUs;fis tplf; 
Fsph;r;rpahfTk; ,Uf;fpd;wd. ,tw;Ws; mjpf #lhd nghUs;fs; vit? mjpf Fsph;r;rpahd 
nghUs;fs; vit? vd;gij ehk; vt;thW fz;lwpayhk;. 
 
 xU nghUs; ngw;wpUf;Fk; ntg;gj;jpd; msit my;yJ Fsph;r;rpapd; msit fz;lwpa 
ek;gfj;jd;ik tha;e;j msT xd;W Njitg;gLfpwJ. me;j msNt ntg;gepiy MFk;. 
 
 ntg;gepiy vd;gJ nghUnshd;W ngw;wpUf;Fk; ntg;gj;jpd; my;yJ Fsph;r;rpapd; 
msitf; Fwpg;gpLk; ,aw;gpay; msthFk;. xU nghUSf;F ntg;gj;ij mspf;Fk; NghJ mjd; 
ntg;gepiy mjpfhpf;fpwJ. khwhf xU nghUspypUe;J ntg;gj;ij ntspNaw;Wk; NghJ mjd; 
ntg;gepiy FiwfpwJ. 
 
1.2.1. tiuaiw 
 
 mikg;G xd;wpy; cs;s Jfs;fspd; ruhrhp ,af;f Mw;wy; ntg;gepiy vdg;gLk;. 
ntg;gepiyapd; SI myF nfy;tpd; MFk;. ntg;gepiyia Neubahff; fz;lwpa 
ntg;gepiykhdpfs; gad;gLfpd;wd.  
 
 ntg;gepiykhdpfs;> rpy nghJthd jpl;l msTfspy; jug;gLj;jg;gLfpd;wd. ngUk;ghYk; 
ntg;gepiyahdJ nry;rpa];> /ghud;̀ Pl;> nfy;tpd; Nghd;w myFfspy; msf;fg;gLfpwJ. ,e;j 
ntg;gepiykhdpfspy; gdpf;fl;bapd; cUFepiyahd 0C fPo;epiyg;Gs;spahfTk; (LFP) ePhpd; 

nfhjpepiyahd 100C Nky;epiyg;Gs;spahfTk; (UFP) vLj;Jf;nfhs;sg;gLfpd;wd. 
 
    nrt;tha; Nfhspd; fhyepiyiag; gw;wpa jfty;fis Nrfhpg;gjw;fhf brk;gh; 1998 ,y;> 
mnkhpf;fhtpd; Njrpa thdpay; kw;Wk; tpz;ntsp eph;thfk; (National Aeronautics and Space 
Administration -NASA) nrt;tha;f;Nfhs; gUtepiyf;fhd Rw;Wf;fyk; xd;wpid mDg;gpaJ. 
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xd;gJ khjq;fSf;Fg;gpwF nrt;tha;f; Nfhs; kpff; Fiwe;j njhiytpy; neUq;fp te;jNghJ 
1999 – nrg;lk;gh; 23 ,y; Rw;Wf;fykhdJ fz;Zf;Fg; Gyg;glhky; kiwe;J NghdJ. 
Rw;Wf;fhy fzf;fPl;Lg;gpioapd; fhuzkhfTk;> nfhyuhNlh tpz;fyk; nrYj;Jk; FOtpw;Fk; 
fyp/Nghh;dpah gzptopelj;Jk; FOtpw;Fk; ,ilNaahd jfty; ghpkhw;wg; gpioapd; 
fhuzkhfTk; ,J ele;jpUf;fyhk; vd;W mwpf;if ntspahdJ. ,g;gzpapy; <Lgl;l 
,UFOf;fspy; xU FO Mq;fpNya FPS myF Kiwiag; gad;gLj;jpAk;> kw;nwhU FO 
MKS  myF Kiwiag; gad;gLj;jpAk; fzf;fPL nra;jjhy; jtW Vw;gl;ljhf gpd;dh; 
tpsf;fk; jug;gl;lJ. ,jdhy; Rkhh; 125 kpy;ypak; lhyh;fs; ,og;G Vw;gl;lJ. 
 
ntg;gepiyia ntt;NtW myFfspy; khw;Wjy; 
 
 ntg;gepiyia nry;rpa]; nfy;tpd; kw;Wk; /ghud;̀ Pl; msTfspy; khw;Wtjw;fhd 
nghJthd tha;g;ghL 

    
 

gy;NtW ntg;gepiykhdpfs; 
 

ntg;gepiyia msf;fg; gad;gLk; gy;NtW mstPLfs; 
 

ntg;gepiy 
mstPL 

fPo; 
epiyg;Gs;sp 

Nky;epiyg; 
Gs;sp 

ntg;gepiykhdpapy; 
cs;s gphpTfspd; 

vz;zpf;if 
 

nry;rpa]; 0 C 100 C 100 

/ghud;̀ Pl; 32 F 212 F 180 

nfy;tpd; 273 K 373 K 100 

 
 
mfr;rptg;Gf; fjph; ntg;gepiykhdpfs; %yk;> xU nghUis Neubahfj; njhlhky; mjd; 
ntg;gepiyia mse;jwpa KbAk;. 
 
gy;NtW ntg;gepiy msTfspd; gad;ghLfs; 
 

1. kUj;Jth;fs kUj;Jt ntg;gepiykhdpfisg; gad;gLj;Jfpd;wdh;. 
,t;ntg;gepiykhdpfspy; mstPLfs; /ghud;̀ Pl; myfpy; Fwpf;fg;gl;Ls;sd.  
 

2. mwptpayhsh;fs; ‘nfy;tpd;’ myfpy; Fwpf;fg;gl;l ntg;gepiykhdpfisg; 
gad;gLj;Jfpd;wdh;. 

 
3. nghJthd ntg;gepiykhdpfspy; mstPLfs; ‘nry;rpa];’ myfpy; nfhLf;fg;gl;Ls;sd.  

vLj;Jf;fhl;lhf> thdpiy mwpf;iffspy; ntg;gepiyahdJ ‘nry;rpa];’ myfpy; 
nfhLf;fg;gLfpwJ. 

 
kpd;Ndhl;lk; (I) 
 
 xU Fwpg;gpl;l jpirapy; kpd;D}l;lq;fs; (Charges) gha;tij kpd;Ndhl;lk; vd;fpNwhk;. 
Kpd;Ndhl;lj;jpd; vz;kjpg;ghdJ> xU flj;jpapd; topNa xU tpdhbapy; ghAk; 
kpd;D}l;lq;fspd; msT vd tiuaWf;fg;gLfpwJ. 
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 kpd;Ndhl;lj;jpd; SI myF ‘Mk;gpah;’ MFk;. ,J ‘A’ vd;w vOj;jhy; Fwpf;fg;gLfpwJ. 
 
 kpd;D}l;lj;jpd; myF $Yk; MFk;. vdNt> xU flj;jpapd; topNa xU tpehbapy; xU 
$Yk; kpd;D}l;lk; nrd;why;> kpd;Ndhl;lj;jpd; kjpg;G xU Mk;gpah; vd tiuaWf;fg;gLfpwJ.  
kpd;Ndhl;lkhdJ> ‘mk;kPl;lh;’ vd;w fUtpapd; %yk; msf;fg;gLfpwJ.  
 
NkYk; njhpe;J nfhs;f 
 
    30 K ( -243.2 C) vd;w kpff; Fiwe;j ntg;gepiyapy;> rpy flj;jpfs; ve;jtpjkhd 
kpd;,og;Gk; ,d;wp kpd;Ndhl;lj;ijf; flj;Jfpd;wd. ,f;flj;jpfs;‘kPf;flj;jpfs;’vdg;gLfpd;wd.  
kPf;flj;jpfs; mjpNtfkhf nry;Yk; Gy;yl; uapy;fisj; jz;lthsj;jpypUe;J cah;j;jg; 
gad;gLfpd;wd. kPf;flj;jpfs; fzpdp epidtfq;fspy; gad;gLj;jg;gLfpd;wd.  
 

 
 
1.4 nghUspd; msT 
 
 fPo;f;fhZk; glj;jpy; cs;sjhkpu ehzaq;fspd; vz;zpf;ifiaf; $w ,aYkh? NkYk; 
xU ehzaj;jpy; cs;s jhkpu mZf;fspd; vz;zpf;ifiaf; $w ,aYkh? 

 
jhkpu ehzaq;fs; 

 
 mZf;fis ehk; ntw;Wf; fz;zhy; fhzKbahJ vd;gjhy; mZf;fspd; 
vz;zpf;ifia Neubahff; fz;lwptJ ,ayhJ. xU nghUspy; cs;s mZf;fs; my;yJ 
%yf;$Wfspd; vz;zpf;ifia ‘Nkhy;’ vd;gijf; nfhz;L kiwKfkhff; fz;lwpayhk;.  
mjidg;gw;wp tphpthff; fhzyhk;. 
 
 nghUspd; msT vd;gJ> xU nghUspy; cs;s Jfs;fspd; vz;zpf;ifapd; msthFk;. 
,q;F mZf;fs;> %yf;$Wfs;> madpfs;> vyf;l;uhd;fs; kw;Wk; GNuhl;lhd;fs; Nghd;wit 
Jfs;fs; vdg;gLfpd;wd. 
 
 nghJthfg; nghUspd; msthdJ> mZf;fs; my;yJ %yf;$Wfspd; vz;zpf;iff;F 
Neh;j;jftpy; ,Uf;Fk;.  
 
 ‘Nkhy;’ vd;gJ nghUspd; mstpd; SI myF MFk;. ,J ‘mol’ vd;w FwpaPl;lhy; 
Fwpf;fg;gLfpwJ. 
 
 6.023x1023 Jfs;fis cs;slf;fpa nghUspd; msthdJ> xU Nkhy; vd tiuaWf;fg; 
gLfpwJ.  
 
1.5 xspr;nrwpT 

   
md;whl tho;tpd; xspkhdpapd; gad;ghLfs; 

 
 glj;jpy; cs;sJ Nghd;w fhl;rpfis ePq;fs; njhiyf;fhl;rpfspy; ghh;j;jpUf;fpwPh;fsh? 
,jpy; Nghl;bapd; eLth; vd;d nra;Jf; nfhz;bUf;fpwhh;? mth; Raglk; (Selfie) vLf;fpwhuh? 
,y;iy> mth; xspkhdp (Photometer) vd;w fUtpiag; gad;glj;jp ek; fz;fshy; czug;gLk; 
xspapd; msit Nrhjpj;J ghh;f;fpwhh;. 
 
1.5.1. xspr;nrwpT – tiuaiw: 
 
 Xsp %yj;jpypUe;J xU Fwpg;gpl;l jpirapy; XuyFj; jpz;kf; Nfhzj;jpy; ntsptUk; 
xspapd; msT ‘xspr;nrwpT’ vdg;gLk;. 
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 Xspr;nrwptpd; SI myF ‘Nfz;byh’ MFk;. ,jid ‘Cd’ vd;w FwpaPl;lhy; Fwpf;fyhk;.  
nghJthf> vhpAk; nkOFth;j;jp xd;W ntspapLk; xspapd; msTj; Njhuhakhf xU 
Nfz;byhtpw;Fr; rkkhFk;. 
 
 Xspkhdp (Photometer) my;yJ xspr;nrwpTkhdp (Luminous Intensity meter) vd;gJ 
xspr;nrwptpid Nehpilahf ‘Nfz;byh’ myfpy; mstpLk; fUtpahFk;.  

 
 

jfty; Jspfs; 
    xspghAk; my;yJ xspj;jpwd; vd;gJ czug;gLk; xspapd; jpwdhFk;. ,jd; SI myJ 
‘Ynkd;’ (lumen) MFk;.  
    xU ];l;Nubad; jpz;kf; Nfhzj;jpy;> xU Nfz;byh xspr;nrwpTila xspia xU 
xsp%yk; ntspapLkhdhy; mt;nthsp %yj;jpd; jpwd; xU Ynkd; vd tiuaWf;fg;gLfpwJ. 
 
 
1.6 jsf;Nfhzk; 
 
 ,U Neh; NfhLfs; my;yJ ,U jsq;fspd; FWf;F ntl;bdhy; cUthFk; Nghzk; 
jsf;Nfhzk; vdg;gLk;. 
  
 jsf;Nfhzj;jpd; SI myF Nubad; MFk;. ,J rad vdf; Fwpf;fg;gLfpwJ. 
 

 
 
 Muj;jpw;F rkkhd ePsk; nfhz;l tl;ltpy; xd;W> tl;lj;jpd; ikaj;jpy; Vw;gLj;Jk; 
Nfhzk; Nubad; vdg;gLfpwJ.  

 
   Nubad; = 180 

  1 Nubad; = 
180


  

1.7 jpz;kf;Nfhzk; 
 
 %d;W my;yJ mjw;F Nkw;gl;l jsq;fs; xU nghJthd Gs;spapy; ntl;bf;nfhs;Sk; 
NghJ cUthFk; Nfhzk; jpz;kf;Nfhzk; vdg;gLk;. 
 
 jpz;kf; NfhzkhdJ xU $k;gpd; cr;rpapy; cUthFk; Nfhzk; vd;Wk; 
tiuaWf;fg;gLfpwJ. 
 
 jpz;kf; Nfhzj;jpd; SI myF ];l;Nubad; MFk;.,J sr vd;W Fwpf;fg;gLfpwJ. 
 
1.7.1. jpz;kf; Nfhzk; - tiuaiw 
 
 xU Nfhsj;jpd; Muj;jpd; ,Ukbf;Fr; rkkhd Gwg;gug;G nfhz;l rpwpa tl;lg;gFjp 
xd;W ikaj;jpy; Vw;gLj;Jk; Nfhzk; xU ];l;Nubad; vdg;gLk;. 
 

 
];l;Nubad; 
 

    1995 Mk; Mz;L tiuapy; jsf;Nfhzk; kw;Wk jpz;kf; Nfhzk; Mfpait Jiz 
msTfs; vd jdpahf tifg;gLj;jg;gl;bUe;jd.  1995 Mk; Mz;by; ,it top msTfs; 
gl;baypy; Nrh;f;fg;gl;ld. 
 

jsf; Nfhzk; kw;Wk jpz;kf; Nfhzk; NtWghL 
 

jsf;Nfhzk; jpz;kf; Nfhzk; 
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,U NfhLfs; my;yJ ,U 
jsq;fs; ntl;bf; 
nfhs;tjhy; cUthFk; 
Nfhzk; 

%d;W my;yJ mjw;F 
Nkw;gl;l jsq;fs; xU 
nghJthd Gs;spapy; 
ntl;bf; nfhs;tjhy; 
cUthFk Nfhzk; 

,J ,U ghpkhzk; 
nfhz;lJ. 

,J Kg;ghpkhzk; 
nfhz;lJ 

,jd; myF Nubad; ,jd; myF ];l;Nubad; 
1.8 fbfhuq;fs; 
 
 fhy ,ilntspia mstpLtjw;F fbfhuq;fs; gad;gLfpd;wd. gz;ila 
fhyj;jpypUe;J gy;NtW tpjkhd fbfhuq;fs; gad;gLj;jg;gl;L tUfpd;wd. fhyj;ijj; 
Jy;ypakhff; fzf;fpLtjw;fhf mwptpay; mwpQh;fs;> fbfhuk; nray;gLk; goq;fhy 
Kiwfspy; gy;NtW fbfhuk; khw;wq;fisr; nra;jdh;. 

 
1.8.1. fhl;rpapd; mbg;gilapy; fbfhuj;jpd; tiffs; (Based on Display)  
 

1. xg;Giktiff; fbfhuq;fs; 
2. vz;zpyf;f tiff; fbfhuq;fs; 

 
1. xg;Giktiff; fbfhuq;fs; (Analog clocks) 

 
,it ghuk;ghpakhd fbfhuq;fis xj;jpUf;fpd;wd.  ,J %d;W FwpKs;fs; %yk; 

Neuj;ijf; fhl;;Lfpd;wd. 
 
kzpKs;: ,J Fl;ilahfTk; jbkdhfTk; mike;jpUf;Fk;. ,J fbfhuj;jpy; kzpiaf; 
(Hour) fhl;LfpwJ. 

 
epkpl Ks; : ,J ePskhfTk; nky;ypajhfTk; ,Uf;Fk;.  ,J epkplj;ijf; fhl;l cjTfpwJ. 
 
tpdhb Ks;: ,J ePskhfTk; kpfTk; nky;ypajhfTk; ,Uf;Fk; ,J tpdhbiaf; Fwpf;fpwJ. 
,J xU epkplj;jpw;F xU KiwAk;> xU kzpf;F 60 KiwAk; fbfhuj;ijr; Rw;wp tUfpwJ. 
 
 ,t;tif fbfhuq;fs; ve;jputpay; njhopy;El;gk; my;yJ kpd;dpay; njhopy; El;gj;ij 
mbg;gilahff; nfhz;L nray;gLk; tifapy; cUthf;fg;gLfpd;wd. 
 

2. vz;zpyf;f tiff; fbfhuq;fs; (Digital Clocks)  
 

 
 ,it Neuj;ij Neubahff; fhl;Lfpd;wd.  ,it Neuj;ij vz;fshfNth my;yJ 
FwpaPLfshfNth fhl;Lfpd;wd.  ,it 12 kzp Neuk; my;yJ 24 kzp Neuj;ijf; fhl;Lk; 
tifapy; tbtikf;fg;gLfpd;wd.  
 
 jw;fhyf; fbfhuq;fs; ehs;> fpoik> khjk;> Mz;L> ntg;gepiy Nghd;wtw;iw 
fhl;lf;$baitfshf cs;sd. 
 
 vz;zpyf;f tiff; fbfhuq;fs;> nghJthf kpd;dpay; fbfhuq;fs; vd 
miof;fg;gLfpd;wd. 
 
1.8.2nray;gLk; Kiwapd; mbg;gilapy; fbfhuj;jpd; tiffs;(Based on working mechanism)  
 
1. Fthh;l;]; fbfhuq;fs; 
 
 ,it ‘Fthh;l;];’ vdg;gLk; gbfj;jpdhy; fl;Lg;gLj;jg;gLk; ‘kpd;dD miyTfs;’ 
(Electronic Oscillations) %yk; ,aq;Ffpd;wd. 
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 ,g;gbf mjph;Tfspd; mjph;ntz;zhdJ kpfj; Jy;ypakhdJ.  vdNt Fthh;l;]; 
fbfhuq;fs; ,ae;jputpay; fbfhuq;fistpl kpfTk; Jy;ypakhdit. 
 
 ,f;fbfhuq;fspd; Jy;ypaj; jd;ikahdJ 109 tpdhbf;F xU tpdhb vd;w mstpy; 
,Uf;Fk;. 

 
    Fthh;l;]; fbfhuq;fspy; gbfj;jpd; mOj;j kpd;gz;G (Piezo – electric property) vd;w 
jj;Jtk; gad;gLj;jg;gLfpwJ. gbfj;jpd; mOj;j kpd;tpisT vd;gJ> gbfj;jpd; Fwpg;gpl;l 
mr;R xd;wpd; topNa> mOj;jj;ij Vw;gLj;jpdhy;> mjw;F nrq;Fj;jhd mr;rpy; kpd;dOj;j 
NtWghL cUthFk; tpisT MFk;. 
 
     gbfj;jpd; vjph; mOj;j kpd;tpistpd; (Reverse piezo – electric effect) NghJ> 
gbfj;jpd; ,U vjpnujph; gf;fq;fSf;fpilNa kpd;dOj;j NtWghL nray;gLj;jg;gl;lhy; 
gbfkhdJ ,ae;jputpay; jiftpw;F cl;gLj;jg;gLfpwJ. 
 
 
2. mZf;fbfhuq;fs; 
 
 ,f;fbfhuq;fs; mZtpDs; Vw;gLk; mjph;Tfis mbg;gilahff; nfhz;L 
nray;gLfpd;wd.  
 
 ,it 109 tpdhbf;F xU tpdhb vd;w mstpy; Jy;ypaj;jd;ik nfhz;lit. 
 
 ,it G+kpapy; ,Ug;gplj;ijf; fhl;Lk; mikg;G (GPS) G+kpapy; topfhl;Lk; nraw;iff; 
Nfhs; mikg;G (GLONASS) kw;Wk; gd;dhl;L Neug;gq;fPl;L mikg;G Mfpatw;wpy; 
gad;gLj;jg;gLfpwJ. 

 
mZ fbfhuk; 

 
    Kjd; Kjypy; mZfbfhukhdJ 1949 Mk; Mz;L mnkhpf;fhtpd; Njrpa jueph;za 
fofj;jhy; cUthf;fg;gl;lJ. Mdhy; mjd; Jy;ypaj;jd;ik Fthh;l;]; fbfhuj;ij tplf; 
Fiwthf ,Ue;jJ.  rPrpak; - 133 mZit mbg;gilahff; nfhz;L nray;gLk; Jy;ypakhd 
mZf;fbfhuk; 1955 Mk; Mz;L Y}ap]; <rhd; kw;Wk; [hf; ngd;dp MfpNahuhy; 
,q;fpyhe;jpd; Njrpa ,aw;gpay; Ma;tfj;jpy; cUthf;fg;gl;lJ. 
 

 
 
 

Jy;ypaj;jd;ik kw;Wk; El;gk; 
 

fphPd;tpr;ruhrhpNeuk;:,q;fpyhe;J ehl;bd; yz;ld;efUf;F mUfpy;cs;s fpuPd;tpr; vd;Dkplj;jpy; 
,uhay; thdpay;Ma;Tikak;(Royal Astronomical Observatory)mike;Js;sJ. ,k;ikaj;jpd; 

topahfr; nry;Yk; jPh;f;ff; NfhlhdJ njhlf;ff; Nfhlhff; nfhs;sg;gLfpwJ. (0)  
 

 
    GtpahdJ>15,ilntspapy; mike;j jPh;f;ff; NfhLfspd; mbg;gilapy;24kz;lyq;fshfg; 
gphpf;fg;gl;Ls;sJ. ,it Neukz;lyq;fs; (Time Zones) vd;W miof;fg; gLfpd;wd. ,U 
mLj;jLj;j Neukz;lyq;fSf;F ,ilNa cs;s fhy ,ilntsp 1 kzp Neuk; MFk;. 
 
,e;jpa jpl;l Neuk; (Indian Standard Time) 
 
    ,e;jpahtpd; cj;jpug;gpuNjr khepyj;jpy; cs;s kph;rhG+h; (Mirzapur) vd;w ,lj;jpd; 
topahfr; nry;Yk; jPh;f;ff; Nfhl;il Mjhukhff; nfhz;L ,e;jpa jpl;l Neuk; 
fzf;fplg;gLfpwJ. ,f;NfhlhdJ 82.5 fpof;fpy; nry;Yk; jPh;f;ff; Nfhl;by; mike;Js;sJ.  
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    ,e;jpa jpl;l Neuk;  = fphPd;tpr; ruhrhp Neuk; + 5.30 kzp 
 
mstpLjypy; Jy;ypaj;jd;ik 
 
 mwptpay; kw;Wk; njhopy; El;gj;Jiwapy; Nkw;nfhs;sg;gLk; midj;J Ma;TfSf;Fk;  
mstPLfs; mbg;gilahf mikfpd;wd.  xt;nthU mstPl;bd; NghJ fpilf;fg;ngWk; 
kjpg;Gfspy; rpy epiyaw;w jd;ik fhzg;gLfpwJ. ,e;j epiyaw;w jd;ik ‘gpiofs;’ 
vdg;gLk;. 
  
 Nrhjid %yk; fz;lwpag;gl;l kjpg;Gf;Fk;> cz;ikahd kjpg;Gf;Fk; ,ilNa cs;s 
NtWghL ‘gpio’ vdg;gLk;.  
 
Jy;ypaj;jd;ik (Accuracy)  
  
 Jy;ypaj;jd;ik vd;gJ> fz;lwpag;gl;l kjpg;ghdJ cz;ikahd kjpg;gpw;F vt;tsT 
neUf;fkhf mike;Js;sJ vd;gijf; Fwpf;fpwJ. 
 
1.9.2 El;gk; (Precision)  
 
 mstpLjypy; El;gk; vd;gJ> Nkw;nfhs;sg;gLk; ,uz;L my;yJ mjw;F Nkw;gl;l 
mstPLfs; xd;Wf;nfhd;W vt;tsT neUf;fkhf mike;Js;sd vd;gijf; Fwpf;fpwJ. 
 
Njhuakhf;fy; (Approximation) 
  
 czT jahhpf;Fk;NghJ> ehk; ve;j jpl;l mstPl;ilAk; gad;gLj;JtJ ,y;iy.  
czT jahhpf;fj; Njitg;gLk; nghUs;fis cztpy; Nrh;g;gjw;F ehk; Njhuha KiwiaNa 
filg;gpbf;fpNwhk;.  
 
 ‘Njhuha Kiw’ vd;gJ xU ,aw;gpay; msit mstpLk; NghJ> cz;ikahd 
kjpg;gpw;F kpf neUf;fkhf mike;j kjpg;igf; fz;lwpAk; xU topKiwahFk;.  
 
 ,J mstplg;gl;l vz;zpd; ,lkjpg;ig KOikg;gLj;Jtjd; %yk; cz;ik kjpg;gpw;F 
mUfhik vz;zhf khw;wp kjpg;gpLk; KiwahFk;. 
 
 rpf;fy;fSf;Fj; jPh;T fhzg;NghJkhd jfty;fs; fpilf;fg;ngwhj NghJ 
,aw;gpayhsh;fs; Njhuha Kiwiaf; ifahSfpd;wdh;. 
 
 Njhuha KiwahdJ>mwptpay;G+h;tkhd Fwpg;gpl;l rpy mDkhdq;fis mbg;gilahff; 
nfhz;Ls;J. Jy;ypaj; jd;ik Njitg;gLk; ,lq;fspy; ,j;Njhuha kjpg;Gfs; Njitf;Nfw;g 
khw;wpaikf;fg;gLfpd;wd.  
 
KOikahf;fy; 
 
 jw;fhyj;jpy; fzf;fPLfis Nkw;nfhs;s ngUk;ghYk; fzpg;ghd;fNs gad;gLj;jg; 
gLfpd;wd. fzpg;ghd;fspd; %yk; fpilf;fg;ngWk; kjpg;ghdJ mjpf vz;zpf;ifapyhd 
,yf;fq;fisf; nfhz;bUf;Fk;. vdNt> ,k;kjpg;Gfis KOikahf;f Ntz;bAs;sJ. 
KOikahf;Fk; KiwahdJ> ,aw;gpaypd; gy;NtW Jiwfspy; gad;gLj;jg;gLfpd;wJ. 
 
KOikahf;fYf;fhd tpjpfs; 
 

• KOikahf;fg;glNtz;ba filrp ,yf;fj;ijf; fz;lwpa Ntz;Lk;. 
• KOikahf;fg;gl Ntz;ba ,yf;fj;jpw;F mLj;j ,yf;fj;jpy; cs;s vz;zpd; kjpg;G 5 

I tplf; Fiwthf ,Ug;gpd;> KOikahf;fg;gl Ntz;ba ,yf;fj;jpw;Fg; gpwF tUfpd;w 
vz;fis ePf;fptpl Ntz;Lk;. 
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• KOikahf;fg;gl Ntz;ba ,yf;fj;jpw;F mLj;j ,yf;fj;jpy; cs;s vz;zpd; kjpg;G 5 
my;yJ 5 I tpl mjpfkhf ,Ug;gpd;> KOikahf;fg;gl Ntz;ba ,yf;fj;jpd; kjpg;ig 
xd;W mjpfhpf;f Ntz;Lk;. me;j ,yf;fj;jpw;Fg; gpwF tUfpd;w vz;fis ePf;fptpl 
Ntz;Lk;.  

 
jPh;f;fg;gl;l fzf;Ffs; 

1. 80 C vd;gijf; nfy;tpdhf khw;Wf. 
jPh;T: 

 
 

2. 300 nfy;tpd; vd;gijr; nry;rpa]hf khw;Wf. 
jPh;T: 

 
 

3. 2 $Yk; kpd;D}l;lk; xU flj;jpapd; topahf 10 tpdhbfSf;Fr; nrd;why; flj;jpapy; 
ghAk; kpd;Ndhl;j;ijf; fzf;fpLf. 
jPh;T: 
 
nfhLf;fg;gl;Ls;sit: 
kpd;D}l;lk; Q = 2 $Yk; : fhyk; t = 10 
tpdhb  

   
 

4. 60 vd;gij Nubadhf khw;Wf. 

 

5. 
4


 Nubad; vd;gij bfphpahf khw;Wf. 

 Nubad; = 180  

4


 Nubad; = 

180
45

4
=   

 
6. 1.864  vd;w vz;iz ,uz;L jrk ,yf;fq;fSf;F KOikahf;Ff. 

 
gb :1 KOikahf;fg;gl Ntz;ba filrp ,yf;fj;ijf; fz;lwpa Ntz;Lk;. 
 
gb :2 KOikahf;fg;gl Ntz;ba vz;zpw;F mLj;j vz; 4 MFk;. ,e;j vz;zpd;  

kjpg;G 5 I tplf; Fiwthf ,Ug;gjhy; KOikahf;fg;glNtz;ba filrp ,yf;fj;jpw;F 
gpd;dh; tUfpd;w vz;fis ePf;fptpl Ntz;Lk;. 
 

7. 1.868 vd;w vz;iz ,uz;L jrk ,yf;fq;fSf;F KOikahf;F 
 



 

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

gb :  1. KOikahf;fg;gl Ntz;ba filrp ,yf;fj;ijf; fz;lwpa Ntz;Lk; me;j  
vz; 6 MFk;.  

 
gb :  2. KOikahf;fg;glNtz;ba vz;zpw;F mLj;j vz; 8 MFk;. ,e;j vz;zpd;  

kjpg;G 5 I tpl mjpfkhf ,Ug;gjhy; KOikahf;fg;glNtz;ba ,yf;f 
vz;Zld;  1 If; $l;l Ntz;Lk;.  gpd;dh; tUfpd;w vz;fis ePf;fptpl 
Ntz;Lk;. vdNt 1.864 vd;gij 1.87 vd KOikahf;f Ntz;Lk;. 

 
epidtpy; nfhs;f: 
 

• SI myFKiw – gd;dhl;L myFKiwahdJ 1971 Mk; Mz;L eilngw;w 
vilfs; kw;Wk; msTfSf;fhd 14 tJ nghJkhehl;by; mwpKfg;gLj;jg;gl;lJ 

• mbg;gil msTfs;: ePsk;> epiw> fhyk;> ntg;gepiy> kpd;Ndhl;lk;> nghUspd; 
msT kw;Wk; xspr;nrwpT  - 7 msTfs;. 

• ntg;gepiy: ntg;gepiy vd;gJ nghUnshd;W ngw;wpUf;Fk; ntg;gj;jpd; my;yJ 
Fsph;r;rpapd; msitf; Fwpg;gpLk; ,aw;gpay; msthFk;. 

• kpd;Ndhl;lk;: xU Fwpg;gpl;l jpirapy; kpd;D}l;lq;fs; (vyf;l;uhd;fs;) gha;tij 
kpd;Ndhl;lk; vd;fpNwhk; - ,jd; myF Mk;gpah;. 

• nghUspd; msT: nghUspd; msT vd;gJ> xU nghUspy; cs;s Jfs;fspd; 
vz;zpf;ifapd; msthFk; - ,jd; myF Nkhy;. 

• xspr;nrwpT: xsp %yj;jpypUe;J xU Fwpg;gpl;l jpirapy; XuyFj; jpz;kf; 
Nfhzj;jpy; ntsptUk; xspapd; msT ‘xspr;nrwpT’ vdg;gLk;.  ,jd; myF 
‘Nfz;byh’. 

• jsf;Nfhzk; : ,U Neh;f;NfhLfs; my;yJ ,U jsq;fspd; FWf;F ntl;bdhy; 
cUthFk; Nfhzk; jsf;Nfhzk; vdg;gLk;. ,jd; myF ‘Nubad;’ 

• jpz;kf; Nfhzk;: %d;W my;yJ mjw;F Nkw;gl;l jsq;fs; xU nghJthd 
Gs;spapy; ntl;bf;nfhs;Sk; NghJ cUthFk; Nfhzk; jpz;kf; Nfhzk; 
vdg;gLk;.  ,jd; myF ‘];l;Nubad;’ 

• Fthh;l;]; fbfhuk;: ,it ‘Fthh;l;];’ vdg;gLk; gbfj;jpdhy; fl;Lg;gLj;jg;gLk; 
‘kpd;dZmiyTfs;’ %yk; ,aq;Ffpd;wd. 

• mZf;fbfhuk;: ,f;fbfhuq;fs; mZtpDs; Vw;gLk; mjph;Tfis mbg;gilahff; 
nfhz;L nray;gLfpd;wd. 

• Jy;ypaj; jd;ik vd;gJ> fz;lwpag;gl;l kjpg;ghdJ cz;ikahd kjpg;gpw;F 
vt;tsT neUf;fkhf mike;Js;sJ vd;gij Fwpf;fpwJ. 

• mstpLjypy; El;gk; vd;gJ> Nkw;nfhs;sg;gLk; ,uz;L my;yJ mjw;F Nkw;gl;l 
mstPLfs; xd;Wf;nfhd;W vt;tsT neUf;fkhf mike;Js;sJ vd;gijf; 
Fwpf;fpwJ. 

• Njhuhakhf;fy; Kiw vd;gJ xU ,aw;gpay; msit mstpLk; NghJ> 
cz;ikahd kjpg;gpw;F kpf neUf;fkhf mike;j kjpg;igf; fz;lwpAk; xU 
topKiwahFk;.  
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8th mwptpay; 
njhFjp 1 
myF 2 

tpirAk; mOj;jKk; 
mwpKfk;  
 

ePq;fs; cq;fisr; Rw;wpAs;s ngUs;fis md;whlk; cw;WNehf;Fq;fs. ePq;fs; 
gs;spf;F tUk; topapy; xU rpy nghUs;fs; Xa;T epiyapy; ,Ug;gijAk; mwptPu;fs;. me;j 
nghUs;fis js;StJ my;yJ ,Og;gJ vJ? ,af;f epiyapy; cs;s nghUs;fis Xa;T 
epiyf;F nfhz;L tUtJ vJ? ,Oj;jy; my;yJ js;Sjypd; tpisTfs; ahit? 
Nkw;fz;l midj;J tpdhf;fSf;Fk; xNu thu;j;ijapyhd tpil vd;dntdpy; mJ “tpir” 
MFk;. 

 
tpir 
 
md;whl tho;tpy; epfOk; rpy nray;ghLfis cw;WNehf;fTk;. xU Ngdhtpd; %bia 
jpwj;jy;> fhy;ge;ij cijj;jy;> Nfuk; tpisahl;by; ehzaq;fis Rz;Ljy; Kjypa 
midj;J nray;ghLfSf;Fk; tpir Njitg;gLfpwJ. 
  
tpir vd;gJ js;Sjy; my;yJ ,Oj;jypd; %ykhf nghUs;fis ,aq;fitj;jy; my;yJ 
,af;fj;jpypUe;J Xa;T epiyf;F nfhz;L tUjy; MFk;. ,J rpy Neuq;fspy; nghUl;fspd; 
msitAk;> tbtj;ijAk; khw;Wtjhf ,Uf;Fk;. 
 
fapiw mjpf tpir nfhz;L ,Of;Fk; FONt epr;rak; ntw;wp ngWk;. ntw;wpahsu;fs; mjpf 
mstpyhd tpir nrYj;Jfpwhu;fs; ,jdhy; mjpf tpir nray;gLj;jg;gLk; jpirapy; fapW 
efu;fpwJ. 
 
tpirapd; tiuaiw 
 
i. xU nghUspd; Xa;Tepiyia my;yJ 
ii. rPuhd Ntfj;jpy; ,aq;fpf; nfhz;bUf;Fk; ,af;f epiyia my;yJ 
iii. ,aq;Fk; nghUspd; jpiria my;yJ  
iv. nghUspd; tbtj;ij khw;WtJ my;yJ khw;w Kay;tJ tpir vdg;gLk;. 
 
,Oj;jy; kw;Wk; js;Sjy; Mfpait tpirapd; tbtq;fshFk;. ve;j jpirapy; ehk; ,Oj;jy; 
my;yJ js;Sjiy nrYj;JfpNwhNkh mJNt tpirapd; jpirahf mikAk;. vdNt 
vz;kjpg;Gk; jpirAk; ,Ug;gjhy; tpir xU ntf;lu; msT vdg;gLfpwJ. ,J epA+l;ld; (N) 
vd;w myfhy; msf;fg;gLfpwJ. 
 
tpiriar; rhu;e;Jfs;s fhuzpfs; 
ePq;fs; ,Jtiu tpirapd; tpisTfisg; gw;wp gbj;Js;sPu;fs; ,dp tpirapd; tpisit 
cz;ikapy; rhu;e;Js;s fhuzpfisg; gw;wp gbf;fg;NghfpwPu;fs;. 
 
ePq;fs; ve;jnthU tpisahl;il tpisahbdhYk; tpir mjpfkhf nray;gLj;jg;gLk; NghJ 
mjd; tpisTfSk; mjpfkhfNt ,Uf;Fk;. 

 
xU fpupf;nfl; kl;ilahsu; ge;ij vjpu; nfhs;tij cw;WNehf;Fq;fs;. ge;ij 
vy;iyf;Nfhl;Lf;F tpul;l Ntz;Lk; vdpy; mtu; ge;jpd; kPJ mjpf tpiria nray;gLj;j 
Ntz;Lk;. 

 
jw;NghJ jq;fs; Kd; itf;fg;gLk; tpdh vd;dntd;why; tpirapd; jhf;fk; vd;gJ mJ 
nray;gLj;jg;gLk; gug;igr; rhue;jjh? 
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fhz;gJ: tpaf;fj;jf;f tifapy; Fj;J}rpfspd; kPJ itf;fg;gl;l gY}d; ntbf;ftpy;iy 
,J vg;gb rhj;jpak;? 

 
fhuzk;:xNu xU Fj;J}rpahdJ rpwpa gug;gpy; mjpf mOj;jj;ij Vw;gLj;Jk;. Mdhy; gy 
Fj;J}rpfs; Nru;e;J mjpf gug;gpy; Fiwthd mOj;jj;ij Vw;gLj;Jfpd;wd. nray;gLj;jg;gLk; 
tpirAk; mjpfkhd Gwg;gug;gpy; gfpu;e;jspf;fg;gLtjhy; gY}d; ntbg;gjpy;iy. 

 
xNu xU Fj;J}rpahdJ rpwpa gug;gpy; mjpf mOj;jj;ij Vw;gLj;Jk;. Mdhy; gy Fj;J}rpfs; 
Nrh;e;J mjpf gug;gpy; Fiwthd mOj;jj;ij Vw;gLj;Jfpd;wd. nray;gLj;jg;gLk; tpirAk; 
mjpfkhd Gwg;gug;gpy; gfph;e;jspf;fg;gLtjhy; gY}d; ntbg;gjpy;iy.  
 
,jd; %yk; tpirapd; tpisthdJ tpirapd; vz; kjpg;igAk; mJ nray;gLk; gug;igAk; 
rhu;e;jJ vd;gJ njspthfpwJ. 
 
ce;J tpir 
  
ve;jnthU nghUspd; Gwg;gug;gpw;Fk; nrq;Fj;jhf nray;gLk; tpir ce;J tpir vdg;gLk;. ,J 
epA+l;ld; vd;w myfpdhy; mstplg;gLfpwJ. 

 
mOj;jk; 
  
tpir Vw;gLj;Jk; tpisit msg;gjw;F mOj;jk; vd;w ,aw;gpay; msT gad;gLj;jg;gLfpwJ. 
xU nghUspd; Gwg;gug;gpd; xU rJu kPl;lUf;F nrq;Fj;jhf nray;gLk; tpir my;yJ ce;J 
tpir mOj;jk; vd tiuaWf;fg;gLfpwJ. 
 
mOj;jj;jpd; myF gh];fy; (Pa) my;yJ Nm-2 MFk;. 
 

mOj;jk; ,
F

P
A

= =
ce;J tpir (m) tpir

gug; G
 

mOj;jjpd; SI myF gh];fy; MFk;. (gpnuQ;R mwptpay; mwpQh; gpnsa;]; gh];fy; epidthf)  
   1 gh];fy; = 1 N m-2 
tpirahy; nrYj;jg;gLk; mOj;jkhdJ tpirapd; vz; kjpg;igAk; mJ nray;gLj;jg;gLk; 
njhLgug;igAk; rhh;e;J ,Uf;Fk;.  
 
jPh;f;fg;gl;l fzf;F  
fPNo nfhLf;fg;gl;Ls;s jfty;fisf; nfhz;L ahidapd; xU fhy; %yk; nrYj;jg;gLk; 
mOj;jj;ij fzf;fpLf.  
 ahidapd; ruhrhp vil 4000 N 
 ahidapd; xU ghjj;jpd; gug;G 0.1 m2 
jPh;T  
ahidapd; ruhrhp vil =4000N  
xU fhypd; vil = xU fhyhy; nrYj;jg;gLk; tpir  

     = 
4000

4
 

     = 10000 N  
 xU fhy;ghjj;jpd; gug;G = 0.1 m2 

 mOj;jk; = 
1000

0.1
=

tpir

gug; G
c 

   = 10000 
2

N

m
= 104 N m-2 

xU rJu kPl;lh; gug;gpy; ahidapd; xU fhyhy; nrYj;jg;gLk; mOj;jk; 10>000 epA+l;ld; 
MFk;.  
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mOj;jj;ij mjpfhpj;jy;:  
 
xU nghUspd; kPjhd mOj;jj;ij mjpfhpf;f mjd; kPJ nray;gLk; ce;J tpiria 
mjpfhpf;f Ntz;Lk; my;yJ ce;J tpir nray;gLk; gug;igf; Fiwf;f Ntz;Lk;.  
 
vLj;Jf;fhl;L:  
 
Nfhlhhp> Mzp> fj;jp> Crp> Jg;ghf;fp Fz;Lfs; Kjypad kpfTk; $h;ikahd Kidia 
nfhz;bUg;gjhy; kpfr;rpwpa gug;gpy; mjpf mOj;jj;ij nrYj;Jfpd;wd vdNt ,tw;wpd; %yk; 
mjpf tpisit ehk; ngWfpNwhk;.  
 
kzypy; elg;gJ ekf;F fbdkhdJ Mdhy; xl;lfq;fSf;F kpf vspjhdJ. Vnddpy; 
xl;lfj;jpd; mfd;w ghjq;fs; kzypd; mjpfg;gbahd gug;Gld; njhlh;G nfhs;fpwJ. ,jdhy; 
mOj;jk; Fiwe;J kzypy; xl;lfk; vspjhf elf;fpwJ. 
 
vLj;Jf;fhl;Lfs;:  
fduf ruf;F thfdq;fspy; mOj;jj;ijf; Fiwf;fTk;> rhiyAldhd njhL gug;ig 
mjpfhpf;fTk; mjpf vz;zpf;ifapyhd rf;fuq;fs; ,izf;fg;gLfpd;wd.  
 
KJfpy; Rke;J nry;Yk; igfs; Njhspd; kPJ nrYj;Jk; mOj;jj;ij Fiwf;fTk;> Njhspd; 
kPjhd njhL gug;ig mjpfhpf;fTk; mfykhd gl;ilfs; mikf;fg;gLfpd;wd.  
 
thfdq;fspd; lah;fs; jl;ilahf ,Ue;jhy; rhiyfspy; Xl;LtJ fbdkhf ,Uf;Fk;.  
 
fhw;wpdhy; nray;gLj;jg;gLk; mOj;jk; - tspkz;ly mOj;jk;:  
 
ek;ikr;Rw;wpAs;s gFjpfs; KOtJk; fhw;wpdhy; epuk;gpAs;sJ. cq;fs; midtUf;Fk; 
njhpe;jJjhd;. Gtpiar; Rw;wpYk; fhw;W epuk;gpAs;sJ. ,e;j ciwf;F tspkz;lyk; vd;W 
ngah;. Gtpapd; Gwg;gug;gpw;F Nkyhf gy fpNyh kPl;lh; tiu tspkz;lyk; ePz;Ls;sJ. 
Gtpg;gug;gpy; cs;s midj;Jg; nghUl;fSk; ,e;j tspkz;lyk; fhuzkhf ce;J tpir 
my;yJ tpiria czUk;. 
 
tspkz;lyk; Gtpapd; XuyF Gwg;gug;gpd; kPJ fPo;Nehf;fp nray;gLj;Jk; tpir my;yJ vil 
tspkz;ly mOj;jk; vdg;gLk;. ,J ghNuh kPl;lh; vd;w fUtpahy; msf;fg;gLfpwj. lhhpnry;yp 
vd;w mwptpay; mwpQh; ghNuh kPl;liuf; fz;lwpe;jhh;.  
 
Gtpg;gug;gpypUe;J cauk; mjpfhpf;Fk; NghJ tspkz;ly mOj;jk; FiwfpwJ.  
 
ghNuh kPl;lhpd; jk;gj;jpy; cs;s ghjurj;jpd; cauk; nfhz;L tspkz;ly mOj;jk; 
mstplg;gLfpwJ. jputj;jk;gj;jpy; tspkz;ly mOj;jj;jpd; tpisit mwpe;J 
nfhs;stjw;fhd nray;ghL cs;s ghjurkhdJ nfhLf;fg;gl;l fhyj;jpy; me;j ,lj;jpd; 
tspkz;ly mOj;jj;ijf; (millimetre of mercury – mm) Fwpf;fpwJ. ghNuhkhdp Fohia 
ntt;NtW Nfhzq;fspy; tisj;jhYk;l jputj;jk;gj;jpy; cs;s ghjur cauk; khwhJ.  
 
fly; ePh; kl;lj;jpy; cs;s Fohapy; cs;s ghjurj;jpd; cauk; 76 nr.kP my;yJ 760 kp.kP xU 
tspkz;ly mOj;jk; (1 atm) vd;gJ jputj;jk;gj;jpy; cs;s ghjurj;jpd; kPJ fhw;W 
nrYj;Jk; mOj;jk; vd fUjg;gLfpwJ.  
 
xU tspkz;ly mOj;jk; = 1 atm = ghNuhkPl;lhpy; cs;s 76 nr.kP cauKila ghjurj;jhy; 
nrYj;jg;gLk; mOj;jk; = 1.01 × 105 Nm-2 
 
SI myF Kiwapy; 1 atm = 1,00,000 gh];fy; (Njhuhakhf) tspkz;ly mOj;jj;jpd; SI 
myF epA+l;ld; (m) gh];fy;  
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jputq;fspy; tpir:  
jputq;fspd; kjpg;G tpir:  
kpjf;Fk; my;yJ gFjpasT ePhpy; %o;fpapUf;Fk; nghUspd; kPJ ePuhdJ xU Nky;Nehf;F 
tpiriar; nrYj;JfpwJ. ,e;j Nky;Nehf;fpa tpir kpjg;G tpir vd;wiof;fg;gLfpwJ. 
,e;epfo;T kpjj;jy; vdg;gLfpwJ. ,e;j tpir jputq;fspdhy; kl;LNk nrYj;jf;$baJ my;y. 
thAf;fSk; mOj;jj;ij nrYj;Jfpd;wd. jputq;fs; kw;Wk; thAf;fs; gha;kq;fs; 
vd;wiof;fg;gLfpd;wd.  
 
xU nghUs; kpjg;gijNah my;yJ %o;FtijNah ,e;j Nky;Nehf;F tpirNa jPh;khdpf;fpwJ. 
nghUspd; vil Nky;Nehf;F tpiria tpl Fiwthf ,Ue;jhy; nghUshdJ kpjf;Fk; ,y;iy 
vdpy; %o;fptpLk;.  
 
kpjf;Fk; nghUspd; kpjg;G tpir >nghUspd; vil %o;Fk; nghUspd; vil >kpjg;G tpir.  
 
jputq;fspdhy; nrYj;jg;gLk; mOj;jk;:  
 
jputq;fSf;F Fwpg;gpl;l tbtk; ,y;iy. jputk; vjpy; itf;fg;gLfpwNjh mjd; xuyF gug;gpy; 
nray;gLj;jg;gLk; tpir jputj;jpd; epiy mOj;jk; vd;wiof;fg;gLfpwJ. jputkhdJ 
nfhs;fydpd; mbghfj;jpy; kl;Lky;y mjd; Rth;fspd; kPJk; mOj;jj;ij nrYj;JfpwJ. 
jputq;fspdhy; nrYj;jg;gLk; mOj;jk; cw;WNehf;Fk; Gs;spapd; Moj;jij rhh;e;jJ vd 
fUjg;gLfpwJ.  
 
jput mOj;jj;jpy; cs;s NtWghLfis mwpa cjTk; fUtp khNdhkPl;lh; 
vd;wiof;fg;gLfpwJ. Fwpg;gpl;l nfhs;fydpy; cs;s jputq;fspd; mOj;jj;ij khNdh kPl;lh; 
%yk; mstplyhk;. 
 
nfhs;fydpd; mbj;jsj;jpy; jputj;jpdhy; nrYj;jg;gLk; mOj;jkhdJ jputj;jpd; cauj;ijr; 
rhh;e;jJ.  
 
tspkz;ly mOj;jkhdJ ghNuhkPl;lhpd; jputj; jk;gj;jpy; cs;s ghjurj;jpd; cauj;ijf; 
nfhz;Nl mstplg;gLfpwJ vd;gij Kd;dNu gbj;jpUf;fpwPh;fs;.  
 
nfhLf;fg;gl;l Moj;jpy; jputq;fs; nrYj;Jk; mOj;jk; midj;J jpirfspYk; xNu khjphpahf 
,Uf;Fk;.  
 
tPl;by; nra;f.  

1. cq;fs; FLk;g kUj;Jthplk; ,uj;j mOj;jk; vt;thW fzf;fplg;gLfpwJ vd;W Nfl;L 
mwpaTk;.  

2. gpis]; gh];fypd; tho;f;if tuyhw;iwg; gbf;fTk;.  
3. jput mOj;jk; Moj;ijr; rhh;e;J khWgLk;.  

 
gh];fy; tpjp 
%ba kw;Wk; Xa;Tepiyapy; cs;s jputj;jpd; ve;jnthU Gs;spf;Fk; mspf;fg;gLk; 
mOj;jkhdJ mj;jputj;jpd; midj;Jg; Gs;spfSf;Fk; rkkhf gfph;e;jspf;fg;gLk;.  
 
gh];fy; tpjpapd; gad;ghLfs;:  
gh];fy; tpjpapd; mg;gilapy; Ntiy nra;Ak; fUtpfis rpy vLj;Jf;fhl;LfSld; 
fhz;Nghk;.  
 

• thfdq;fis gOJePf;Fk; gzpkidfspy; thfdq;fis cah;e;j gh];fy; tpjpapd; 
mbg;gilapy; ,aq;Fk; ePhpay; cah;j;jpfs; gad;gLj;jg;gLfpd;wd.  
 

• thfdq;fspy; cs;s jil (Break) mikg;G gh];fy; tpjpapd; mbg;gilapy; 
nray;gLfpwJ.  
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• gQ;R my;yJ Milfs; kpff; Fiwthd ,lj;ij milj;Jf; nfhs;Sk; mOj;jg;gl;l 
nghjpfshf khw;Wtjw;F gh];fy; tpjpia mbg;gilahff; nfhz;L ,aq;Fk; ePhpay; 
mOj;jp gad;gLj;jg;gLfpd;wd.  

 
gug;G ,Otpir:  
 

• kioj;Jspfs; ,aw;ifahfNt Nfhstbtj;ij ngw;wpUg;gJ Vd;  
• kpfr;rpW Jis topahf ntspNaWk; ePH; njhlh;r;rpahf ,y;yky; 

ePh;j;jptisfshf ntspNaWtJ Vd;  
• kuq;fSk; mjd; cr;rpapy; cs;s ,iyfSk; gRikahf cs;sJ. Gtp <h;g;G 

tpirf;F vjpuhf NthpypUe;J kuj;jpd; cr;rpf;F ePh; vt;thW NkNy nry;fpwJ? 
Nkw;fz;l midj;Jk; tpdhf;fSf;Fk; xNu tpil gug;G ,Otpir vd;gjhFk;.  
 
gug;G ,Otpir vd;gJ jputq;fspd; xU gz;G MFk;. jput %yf;$Wfs; jq;fshy; ,ad;w 
msT kPr;rpW Gugug;ig mila mjd; kPJ nray;gLk; xU tpiria czh;fpwJ. jputj;jpd; 
Gwg;gug;gpy; xuyF ePsj;jpw;F Fj;jhf nray;gLk; tpir gug;G ,Otpir vdg;gLk;. ,jd; 
myF Nm-1 
 
gug;G ,Otpirapd; gad;ghLfs;:  
 
• jhtuq;fspy; ePh; NkNyWtjw;Ff; fhuzk; gug;G ,Otpir MFk;. jhtuq;fspy; iryk; 

jpRf;fs; ePiu flj;j cjTfpwJ. jhtu Nth;fs; ePh; %yf;$Wfis cwpQ;RfpwJ. iryk; 
vd;w nky;ypa Fohapy; Ez;Gio Vw;wk;” (mLj;J tUk; tFg;Gfspy; ,J gw;wp gbg;gPh;fs;) 
vd;w nray;ghl;bd; fhuzkhf ePH NkNyWfpwJ. ,jw;F ePhpd; gug;G ,Otpir fhuzkhf 
mikfpwJ.  
 

• xU Fwpg;gpl;l gUkdpw;F kpfr;rpwpa Gwgug;ig jUk; tbtk; Nfhs tbtk; MFk;. ,jd; 
fhuzkhfj;jhd; jputj;Jspfs; Nfhs tbtj;ij ngWfpd;wd.  
 

• ePhpd; gug;G ,Otpir fhuzkhf ePh;r;rpye;jpahdJ ePhpd; gug;gpy; vspjhf elf;fpwJ.  
 

• fly; nfhe;jspg;gpd; NghJ khYkpfs; fg;giyr; Rw;wpYk; Nrhg;Gj; Jfs;fs; my;yJ 
vz;nziaf; nfhl;Lthh;fs;. ,jd; fhuzkhf fly;ePhpd; gug;G ,Otpir Fiwe;J fg;gypd; 
kPjhd jhf;fKk;> ePhpdhy; Vw;gLk; ghjpg;GfSk; Fiwfpd;wd.  

 
ghfpay; tpir my;yJ ghFepiy:  
 
tiuaiw:  
xU jputk; ghAk; nghOJ> jputq;fspd; mLj;jLj;j mLf;FfSf;F ,ilNa cuha;T tpir 
cz;lhfpwJ. rhh;gpaf;fj;ij vjph;f;Fk; ,j;jifa tpirNa ghfpay; tpir vdg;gLk;. ,e;j 
gz;G ghFepiy vd tiuaWf;fg;gLfpwJ.  
 
ghfpay; tpir CGS myF Kiwapy; gha;y; vd;w myfhYk;>SI myF Kiwapy; Kg m-1s-

1my;yJN s m-2vd;w myfhYk; msf;fg;gLfpwJ.  
 
cuha;T:  
 
fhuzk; : uhkpd; rNfhjudpd; fhYf;Fk; thiog;goj; NjhYf;Fk; ,ilNa cuha;T 
Fiwe;jjhy; mtd; fPNo tpOe;jhd;.  
 
njhL tpir> njhlh tpir vd tpirapd; ,Utiffisg; gw;wp Kd;dNk gbj;jpUg;gPh;fs;. ,dp 
mj;njhLtpirapd; xd;whd cuha;itg; gw;wp gbf;fg; NghfpwPh;fs;.  
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cs;sq;iff;Fk; Ftisf;Fk; ,ilNa cuha;T ,Ug;gjjdhy; jhd; mij vspjhf gpbf;f 
KbfpwJ. Mdhy; cs;sq;ifapy; vz;nza; jltpa gpd; njhLtpir FiwfpwJ. mjdhy; 
cuha;Tk; FiwfpwJ. vdNt Ftisiag; gpbg;gJ fbdkhfpwJ.  
 
cuha;tpd; Njhw;wk;:  
 
,uz;L my;yJ mjw;F Nkw;gl;l xd;iwnahd;W njhLk; nghUs;fs; xd;iwr; rhh;e;J 
kw;nwhd;W ,aq;Fk; NghJ mtw;wpw;F ,ilNa cuha;T my;yJ cuha;T tpir cUthfpwJ. 
,e;j cuha;T tpirahdJ nghUspd; ,af;fj;jpw;F vjph;j;jpirapy; nray;gLk;. xg;Gik 
,af;fj;jpy; ,Uf;Fk; nghUl;fspd; xOq;fw;w tbtpay; gug;gpd; fhuzkhf ,e;j cuha;T 
tpir cUthfpwJ.  
 
cuha;tpd; tpisTfs;: 
  
cuha;T gpd;tUk; tpisTfis Vw;gLj;JfpwJ.  
1. cuha;T ,af;fj;ij vjph;f;fpwJ.  
2. cuha;T Nja;khdj;jpw;Ff; fhuzkhf ,Uf;fpwJ.  
3. cuha;T ntg;gj;ij cUthf;FfpwJ.  
 
cuha;tpd; tiffs;:  
cuha;thdJ mbg;gilapy; ,uz;lhf tifg;gLj;jg;gLfpwJ. mit> epiy cuha;T kw;Wk; 
,af;f cuha;T MFk;.  
 
epiy cuha;T: 
  
xa;T epiyapy; ,Uf;Fk; nghUl;fshy; czug;gLk; cuha;T epiy cuha;T vdg;gLk;. v.fh: 
Gtpapy; xa;Tepiyapy; cs;s nghUs;fs; epiyahd ,lj;ijg; ngw;Ws;sd. fapw;wpy; cs;s 
Kbr;R.  
 
,af;f cuha;T: nghUs;fs; ,af;fj;jpy; ,Uf;Fk; NghJ Vw;gLk; cuha;T ,af;f cuha;T 
vdg;gLk;. 
 
,af;f cuha;thdJ eOT cuha;T kw;Wk; cUSk; cuha;T vd NkYk; ,U gphpTfshf 
tifg;gLj;jg;gLfpwJ.  
 
eOT cuha;T: xU nghUs; kw;nwhU nghUspd; Nkw;gug;gpy; eOTk; NghJ ,uz;L 
nghUl;fspd; gug;gfSf;F  ,ilNa cUthFk; cuha;T eOT cuha;T vdg;gLk;.  
 
cUSk; cuha;T: xU nghUs; kw;nwhU nghUspd; Nkw;gug;gpy; cUSk; NghJ me;j ,uz;L 
nghUl;fspd; Nkw;gug;GfSf;F ,ilNa cUthFk; cuha;T cUSk; cuha;T vdg;gLk;.  
 
cUSk; cuha;T eOT cuha;it tpl FiwthfNt ,Uf;Fk;. ,jd; fhuzkhfNt 
thfdq;fs;;> js;Stz;bfs; kw;Wk; ngl;bfspy; rf;fuq;fs; nghUj;jg;gl;Ls;sd.  
 
fhuzk;: ehk; Gj;jfj;ij js;Sk;NghJ nray;gLj;jg;gLk; tpirapd; jpirapNyNa ngd;rpyhdJ 
cUSfpwJ. ngd;rpyhdJ Gj;jfKk;> nrhunrhug;ghd jsKk; njhLtijj; jLf;fpwJ. cUSk; 
ngd;rpy; kpfr;rpwpa mstpyhd cuha;itg; ngWfpwJ. ,jdhy; Gj;jfk; vspjhf ,aq;FfpwJ.  
 
nghpa kuj;Jz;Lfs; xU ,lj;jpypUe;J kw;nwhU ,lj;jpw;F ,e;j KiwapNyNa 
efh;j;jg;gLfpd;wd.  
 
cuha;itg; ghjpf;Fk; fhuzpfs;  
gug;gpd; jd;ik:  
nghUspd; vil:  
kpjp tz;bapd; gpd;dhy; gS Vw;wg;glhj NghJ kpjptz;bia Xl;LtJ vspJ. Mdhy; gS 
Vw;wg;gl;lTld; vil mjpfhpf;fpwJ. ,jdhy; kpjptz;b rf;fuj;jpw;Fk; rhiyf;Fk; ,ilNaahd 
cuha;T mjpfhpf;fpwJ.  
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njhL gug;G:  
xU Fwpg;gpl;l vilf;F cuha;thdJ njhLk; ,U gug;GfSld; Neubahf njhlh;G 
gLj;jg;gLfpwJ. njhL gug;G mjpfkhf ,Ue;jhy; cuha;Tk; mjpfkhf ,Uf;Fk;.  
 
rhiy cUisapd; (Roadroller) cUis mjpf njhLg;gug;igg; ngw;Ws;sjhy;> mjpf 
cuha;itf; nfhz;Ls;sJ. kpjp tz;bapd; nky;ypa rf;fuj;jpd; njhl gug;G rpwpajhf 
,Ug;gjhy; Fiwthd cuha;itg; ngWfpwJ.  
 
cuha;tpd; ed;ikfs;:  
 
• cuha;thdJ ekJ md;whl nray;ghLfspy; kpf Kf;fpakhd gq;if tfpf;fpwJ. md;whl 

tho;tpd; ngUk;ghyhd epfo;Tfspy; cuha;T tpUk;gj;jFe;jhf cs;sJ.  
 

• cuha;tpd; fhuzkhf ve;jnthU nghUisAk; ek;khy; gpbf;f KbfpwJ.  
 

• cuha;tpd; fhuzkhfNt ek;khy; rhiyfspy; elf;f KbfpwJ. nrUg;Gk;> jiuAk; ehk; 
eOtp fpNo tpohky; elf;f cjTfpd;wd.  
 

• cuha;tpd; fhuzkhfNt Ngdhitf; nfhz;L fhfpjj;jpy; vOj KbfpwJ.  
 

• rf;fuj;jpw;Fk; rhiyf;Fk; ,ilNaahd cuha;T tpir ghJfhg;ghd gazj;jpw;Ff; 
fhuzkhd cs;sJ. ,aq;Fk; thfdj;ij epWj;j jiliar; nrYj;Jk; NghJ cuha;tpd; 
fhuzkhfNt thfdk; Xa;T epiyf;F tUfpwJ.  
 

• jPf;Fr;rpiaf; nfhSj;JtJ> Jzpiaj; ijg;gJ> Kbr;Rf;fisg; NghLtJ> Rtw;wpy; 
Mzpia mbg;gJ vd vy;yhtw;wpw;Fk; cuha;Nt fhuzkhf cs;sJ.  

cuha;tpd; cjtpahy; md;whl tho;tpy; ngUk;ghyhd Ntiyfs; vspjhdhYk; rpy jPa 
tpisTfSk; cz;L. vdNt cuha;it Njitahd jPik vd;wiof;fpd;wdh;.  
 
cua;tpd; jPikfs;:  
 

• fUtpfspy; cs;s gw;rl;l mikg;G> jpUFfs; Nghd;wit xd;W kw;nwhd;wpd; kPJ 
Nja;f;fg;gLtjhy; mit Nja;khdk; milfpd;wd.  
 

• cuha;itf; Fiwg;gjw;F mjpfg;gbahf Ntiy nra;a Ntz;bAs;sjhy; Mw;wy; ,og;G 
mjpfkhfpwJ.  
 

• cuha;T ntg;gj;ij cUthf;Ftjhy; fUtpfs; cile;J gOJ Vw;gLfpwJ.  
 

cuha;it mjpfhpj;jy; kw;Wk; Fiwj;jy;:  
 
1. njhFgug;G :  

njhFgug;ig mjpfhpg;gjd; %yk; cuha;it mjpfhpf;fyhk;. fhyzpfspd; mbg;ghfj;jpy; 
cs;s mbkhd gpbg;Gfisg; (Treed) ghh;j;jpUf;fPh;fsh? ,it jiuAldhd 
gpbkhdj;jpw;Fk; ghJfhg;ghf elg;gjw;Fk; cjTfpd;wd. mbkhd gpbg;Gfs; cila 
lah;fSk; cuha;it mjpfhpj;J ghJfhg;ghd gazj;jpw;F cjTfpd;wd.  
 
kpjptz;bapd; rf;fuj;jpd; cs;tpspk;gpw;F mUNf jilf;fl;ilfis mikj;jhy; jil 
nray;gLj;jg;gLk; NghJ cuha;T mjpfhpj;J kpjptz;b clNd Xa;T epiyia milAk;.  
 
v.fh:  
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RNkh tPuh;fSk;. fgb tPuh;fSk; rpwe;j gpbkhdj;jpw;F jq;fsJ iffis kzypy; 
Nja;j;Jf; nfhs;fpwhh;fs;. fhy;ge;J tPuh;fspd; fhyzpfspy; gy JUj;jpf; nfhz;bUf;Fk; 
mikg;Gfs; ikjhdj;Jld; typikahd gpbkhdj;ij jUk;.  
 

2. caTg; nghUs;fis gad;gLj;Jjy;:  
cuha;itf; Fiwf;f gad;gLj;jg;gLk; nghUs; caTg; nghUs; vdg;gLk;. v.fh. fphP];> 
Njq;fha; vz;nza;> fpuh/igl;> tpsf;nfz;nza; Kjypait.  
 
,uz;L nghUl;fspd; xd;iwnahd;W njhLk; xOq;fw;w gug;Gfspd; ,ilapy; caTg; 
nghUs;fs; nrd;W epuk;Gtjhy; mitfSf;F ,ilNa xU totog;ghd ciw 
cUthfpwJ. ,J ,U gug;GfSf;fhd Neubj; njhlh;igj; jLj;J cuha;it Fiwf;fpwJ.  
 

3. ge;J jhq;fpfis gad;gLj;Jjy;:  
cUSk; cuha;T eOT cuha;it tpl Fiwthf ,Ug;gjpdhy; ge;J jhq;fpfisf; nfhz;L 
eOT cuha;it cUSk; cuha;thf khw;wyhk;. kpjptz;bfspd; rf;fu mr;rpy; 
fhhPaj;jpdhyhd ge;J jhq;fpfis ehk; fhzyhk;.  
 

epidtpy; nfhs;f 
tpir:  
 

• js;Sjy;> ,Oj;jy; Nghd;w nray;ghLfspdhy; xU nghUspd; (i) Xa;T epiy my;yJ 
rPuhd ,af;f epiy (ii) nghUspd; tbtk; Mfpatw;iw khw;WtJ my;yJ khw;w 
Kay;tJ tpir vdg;gLk;. ,jd; SI myF epA+l;ld; MFk;.  
 

• xU nghUs; kw;nwhU nghUSld; njhlh;G nfhs;Sk; NghJ kl;LNk tpir 
nray;gLfpwJ.  
 

• tpirahy; xU nghUis ,aq;fitf;fTk;. ,af;fj;ij epWj;jTk;> ,af;fj;jpd; 
jpiria khw;wTk; mjd; msT kw;Wk; tbtj;ij khw;wTk; KbAk;.  
 

mOj;jk;:  
 

• tpirapd; tpisit mstpl cjTk; ,aw;gpay; msT mOj;jk; vdg;gLk;.  
 

• nghUspd; Gwg;gug;gpd; xU rJu kPl;lUf;F nrq;Fj;jhf nray;gLk; ce;J tpir my;yJ 
tpir mOj;jk; vd tiuaWf;fg;gLfpwJ. ,jd; myF gh];fy; (Pa) my;yJ Nm-

2MFk;.  
 

• gha;kq;fSk; (jputq;fs;> thAf;fs; kw;Wk; fhw;W) mOj;jj;ij nrYj;Jfpd;wd.  
 

• Gtpapy; cs;s midj;Jg; nghUl;fSk; tspkz;lyk; fhuzkhf xU ce;J tpiria 
my;yJ tpiria czh;fpd;wd.  
 

• tspkz;ly mOj;jj;ij mstpl cjTk; fUtp ghNuhkPl;lh; MFk;.  
 

• 1 tsp mOj;jk; = 1 tam = ghNuhkPl;lhpy; cs;s 76 nr.kP ghjurk; nfhLf;Fk; mOj;jk; 
= 1.01 × 105 Nm-2 
 

cuha;T :  
 

• xU nghUspd; ,af;fj;ijj; vjph;f;Fk; tpirf;F cuha;T vd;W ngah;.  
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• ,J nghUspd; ,af;fj;ij Fiwf;fTk; my;yJ jLf;fTk; nra;fpwJ. cuha;T 
vg;NghJk; nghUspd; ,af;fj;ij vjph;f;Fk; kw;Wk; ntg;gj;ij cUthf;Fk;.  
 

• xOq;fw;w gug;Gila nghUs;fs; xd;Wld; xd;W njhlh;G nfhs;tNj cuha;tpw;fhd 
fhuzkhFk;.  
 

• cuha;thdJ njhLk; nghUl;fspd; gug;GfisAk; mtw;wpd; viliaAk; rhh;e;jJ.  
 

• cuha;T ,uz;lhf tifg;gLj;jg;gLfpwJ. epiy cuha;T kw;Wk; ,af;f cuha;T. 
,af;f cuha;thdJ eOT cuha;T kw;Wk; cUSk; cuha;T vd NkYk; 
tifg;gLj;jg;gLfpwJ.  
 

gug;G ,Otpir 
 

• gug;G ,Otpir vd;gJ jputq;fspd; gz;ghFk;.  
 

• ePh; %yf;$Wfs; rpWk Gwgug;ig miltjw;fhf jq;fspd; gug;ig RUf;fpf; 
nfhs;tjw;fhf xU tpiria czh;fpd;wd.  
 

• jputg;gug;gpd; xuyF ePsj;jpy; nray;gLk; nkhj;j tpir gug;G ,Otpir 
vd;wiof;fg;gLfpwJ. ,jd; myF Nm-1MFk;.  

 
ghfpay; tpir:  
• jputq;fspd; ,af;fj;jpy; ,Uf;Fk; NghJ mtw;wpDs; cs;s jput mLf;FfSf;F ,ilNa 

xU cuha;Ttpir cUthfpwJ. ,e;j cuha;T tpir jput mLf;Ffspd; xg;Gik 
,af;fj;ij vjph;f;Fk; tifapy; mikfpwJ. ,t;tpir ghfpay; tpir vd;Wk; ,e;epfo;T 
ghfpepiy vd;W miof;fg;gLfpwJ.  
 

• ghFepiyCGS myF Kiwapy; gha;]; vd;w myfhYk;>SI myF Kiwapy; Kg m-1 s-1(m) 
N s m-2vd;w myfhYk; mstplg;gLfpwJ. 
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8THmwptpay; 
njhFjp 1 
myF – 3 
xspapay; 

 
mwpKfk;:  
 
gr;irg;gNrnydf; fhl;rpaspf;Fk; gRe;jhtuq;fshy; Nghh;j;jg;gl;l cah;e;j kiyfs;> thdj;J 
Nkfq;fisj; njhLk; cah;e;J epw;Fk; kuq;fs;> mofhfg; gha;e;J nry;Yk; ePNuhilfs;> 
flw;fiuia Nehf;fp Mug;ghpf;Fk; ePyf;fly;> fhiy Ntisapy; jq;fr; rptg;G epwj;jhy; 
epug;gg;gl;l thdj;Jf; fjph;fs; ,it midj;Jk; ekJ fz;fSf;Fk;> kdjpw;Fk; kfpo;r;rpiaj; 
juf;$bait Mdhy; xspapy;yhky; ,tw;iwf; fhzKbAkh? KbahJ. fhuzk;> xsp ek;ikr; 
Rw;wpAs;s nghUs;fspd; kPJ gl;L vjpnuhspj;J fz;fis miltjhy;> ek;khy; mtw;iwf; 
fhz KbfpwJ.  
 
xsp xU tif Mw;wyhFk;. xsp Neh;f;Nfhl;by; nry;Yk; rkjs Mbfisg; Nghd;w 
gsgsg;ghd nghUs;fspy; vt;thW xsp vjpnuhspf;fpwJ vd;gjid fPo; tFg;Gfspy; 
gapd;Ws;sPh;fs;. Nfhsf Mbfs;> gutisa Mbfs; kw;Wk; gpwtif Mbfs; gw;wpAk;> md;whl 
tho;tpy; ,tw;wpd; gad;fisg; gw;wpAk; ,g;ghlj;jpy; gapy cs;sPh;fs;. NkYk; xsp vjpnuhspg;G 
tpjpfs;> xsp tpyfy; tpjpfs; kw;Wk; nghp];Nfhg;> fiylh];Nfhg; Nghd;w xspapay; 
fUtpfisAk; mtw;wpd; nray;ghl;Lj; jj;Jtq;fisAk; gbf;f ,Uf;fpwPh;fs;  
 
Mbfspd; tiffs;:  
 
gy;NtW Nehf;fq;fSf;fhf md;whlk; ehk; Mbfisg; gad;gLj;JfpNwhk;. myq;fhuj;jpw;fhfTk;> 
thfdq;fspy; gpd;Gwk; tUk; thfdq;fisf; fhz;gjw;fhfTk;> njhiyNehf;fp Nghd;w 
mwptpay; rhjdq;fspYk; Mbfisg; gad;gLj;JfpNwhk;. xspia vjpnuhspf;Fk; gz;gpidg; 
ngw;Ws;s gsgsg;ghd xspapay; rhjdNk Mb MFk;. Mb vd;gJ xU Gwk; kl;Lk; 
mYkpdpak; my;yJ nts;sp Kyhk; G+rg;gl;l fz;zhbj;Jz;L MFk;. Mbfs;> rkjs kw;Wk; 
tise;j gug;Gilait. Nfhsf Mbfs;. cUis Mbfs;> gutisa Mbfs;> ePs;tl;l tbt 
Mbfs; Mfpait tise;j gug;Gila MbfshFk;. Mbapd; tbt mikg;Ng mjdhy; 
cUthFk; gpk;gj;jpidj; jPh;khdpf;fpwJ. rkjs MbahdJ xU nghUspd; rhpahd gpk;gj;jpid 
cUthf;FfpwJ. mNj Ntisapy; tise;j gug;gpid cila Mbfs; nghpa kw;Wk; rpwpa 
gpk;gq;fis cUthf;Ffpd;wd. rkjs Mbfisg; gw;wp fPo; tFg;Gfspy; gapd;Ws;sPh;fs;. 
gutisa kw;Wk; Nfhsf Mbfisg; gw;wp ,g;gFjpapy; gapy ,Uf;fpwPh;fs;.  
 

 
 
16 Mk; E}w;whz;by; ,j;jhypapYs;s ntdp]; efuj;jpy; fz;zhbj; jfl;bd; kPJ 
vjpnuhspf;Fk; cNyhfj;ij nky;ypa glykhfg; G+Rk; tof;fk; eilKiwapy; 
,Ue;jJ. ghjurk; kw;Wk; nts;sp cNyhff;fyitapid ,jw;fhf gad;gLj;jpdh;. 
fz;zhbj; jfl;bd; kPJ cUfpa mYkpdpak; my;yJ nts;sp cNyhfj;jpid 
nky;ypa glykhfg; g+rp> mjid Mbahf jw;NghJ gad;gLj;jp tUfpNwhk;.  
 
Nfhsf Mbfs;:  
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tise;j Mbfspd; xU tbtNk Nfhsf MbfshFk;. tise;j Mbfs; xU Nfhsj;jpd; 
gFjpahff; fUjg;gl;lhy; mit "Nfhsf Mbfs;' vd miof;fg;gLfpd;wd. ,J xU 
Nfhsj;jpd; Nkw;gug;gpypUe;J ntl;lg;gl;l rpWgFjpapidg; Nghd;W tbtj;ijf; nfhz;bUf;Fk;. 
Mbapd; xU gFjpapy; nts;spg;G+r;R G+rg;gl;Ls;sJ. kw;nwhU gFjpapy; xsp vjpnuhspg;G 
epfo;fpwJ.  
 
   
 
Fop Mb:  
 
Nfhsf Mbapd; tise;j gug;gpy; xsp vjpnuhspg;ghdJ epfo;;e;jhy; mJ Fop Mb vd 
miof;fg;gLfpwJ. ,e;j Mbapd; mUfpy; itf;fg;gl;l nghUspid ,J nghpjhf;fpf; fhl;Lk;. 
nghJthf myq;fhuj;jpw;fhf gad;gLj;jg;gLk; fz;zhb> Fop Mbf;F vLj;Jf;fhl;lhFk;.  
 
Ftp Mb:  
Nfhsf Mbapd; Ftpe;j gug;gpy; xsp vjpnuhspg;ghdJ epfo;e;jhy; mJ Ftp Mb vd 
miof;fg;gLfpwJ. ,t;tif Mbfs; nghUspd; msittplr; rpwpa gpk;gj;jpid cUthf;Fk;. 
rhiyfspy; gpd;Gwk; tuf;$ba thfq;fisf; fhz;gjw;Fg; gad;gLj;jg;gLk; Mbfs;f; Ftp 
Mbfs; MFk;.  
 
 
Ftp Mb gpd;Gw ghh;itf; fz;zhbahf thfdq;fspy; gad;gLfpwJ. ',f;fz;zhbapy; 
Njhd;Wk; gpk;gkhdJ mjd; cz;ikj; njhiyit tpl mUfpy; cs;sJ' vd;w 
vr;rhpf;if thrfk;> mjpy; vOjg;gl;bUf;Fk;. mjhtJ> gpd;GwKs;s thfdj;jpd; 
njhiyT fz;zhbapy; cs;sJ Nghy; J}uj;jpy; ,y;yhky; mUfpy; ,Uf;Fk;.  
 
gutisa Mbfs;:  
,J gutisaj;ijg; Nghd;w tise;j gug;Gila MbahFk;. ,J Fope;j vjpnuhspf;Fk; 
gug;gpidf; nfhz;lJ. ,e;jg; gug;ghdJ mjd; kPJ tpOk; xspf;fw;iwia xU Gs;spapy; 
Ftpf;Fk;.  
 
,NjNghy;> xspf;fjph;fis cz;lhf;Fk; xsp%yj;jpidg; gutisa Mbapd; Ftpag;Gs;spapy; 
itj;jhy;> xspf;fjph;fs; gutisag;gug;gpy; gl;L vjpnuhspf;Fk;. vjpnuhspf;fg;gl;l fjph;fs; 
Mbapd; Kjd;ik mr;rpw;F ,izahf xU Fwpg;gpl;l jpirapy; tphpe;J nry;Yk;. ,f;fjph;fs; 
nghypT Fiwahky; kpf ePz;l njhiytpw;Fg; gazpf;Fk;.  
 
gutisa Mbfisg; gutisa vjpnuhspg;ghd;fs; vdTk; miof;fyhk;. ,it xsp> ntg;gk;> 
xyp kw;Wk; NubNah miyfs; Nghd;wtw;iw mtw;wpd; Mw;wy; Fiwahky; Mbapd; 
Ftpag;gug;gpy; tPo;j;jp Nrfhpf;fg; gad;gLfpd;wd. ,it vjpnuhspf;Fk; njhiyNehf;fpfs;> 
NubNah njhiyNehf;fpfs; kw;Wk; Ez;miy njhiyNgrpf; fUtpfspYk; gad;gLfpd;wd. 
NkYk; #hpar; rikaw;fyd;fs; kw;Wk; #hpa ntg;gr; #Nlw;wp Mfpatw;wpYk; gad;gLfpd;wd.  
 
 
fphpf;Nfh – Nuhkd; fhyj;jpypUNj gutisa Mb Ntiynra;Ak; jj;JtkhdJ 
mwpag;gl;bUe;jJ. fzpjty;Yeh; ilNahfps;]; vOjpa 'vhpf;Fk; Mbfs;' vd;w 
E}ypy; ,jd; tbtk; gw;wpa jfty; ,lk; ngw;Ws;sJ. ,gpd; ~hy; vd;W 
miof;fg;gLk; ,aw;gpayhsh; 10 Mk; E}w;whz;by; gutisa Mbfisg; gw;wp 
fw;wwpe;jhh;. 1888 Mk; Mz;L n[h;kd; ,aw;gpayhsh; n`d;wp n`h;l;]; KjyhtJ 
gutisa Mbia vjpnuhspf;Fk; thdiy thq;fp (Antenna) tbtpy; tbtikj;jhh;.  
 
Nfhsf Mbfs; njhlh;ghd gjq;fs;:  
 
Nfhsf Mbfshy; Njhd;Wk; gpk;gq;fisg; gw;wp Ghpe;J nfhs;s mit njhlh;ghd rpy 
gjq;fis ePq;fs; mwpe;J nfhs;s Ntz;Lk;.  
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tisT ikak;: Mb cUthf;fg;gl;l Nfhsj;jpd; ikak; tisT ikak; MFk;. ,J Mq;fpy 
vOj;J C vd fjph; tiuglq;fspy; Fwpg;gplg;gLfpwJ. (Nfhsf Mbapdhy; cUthf;fg;gLk; 
gpk;gq;fisf; fjph; tiuglq;fs; %yk; Fwpg;gplyhk;. ,jidg; gw;wp ePq;fs; Nky; tFg;gpy; 
gapy cs;sPh;fs;)  
 
Mb ikak;: Nfhsf  Mbapd; tbtpay; ikak; MFk;. ,J Mq;fpy vOj;J P vdf; 
Fwpg;gplg;gLfpwJ.  
 
tisT Muk;: Nfhsj;jpd; ikaj;jpw;Fk; mjd; Kidf;Fk; ,ilg;gl;l njhiyT tisT Muk; 
MFk;. ,J Mq;fpy vOj;J R vd fjph; tiuglq;fspy; Fwpg;gplg;gLfpwJ. (Kid vd;gJ 
Mbapd; gug;gpy; Kjd;ik mr;rhdJ> Mbiar; re;jpf;Fk; Gs;sp MFk;. ,J Mbikak; vdTk; 
miof;fg;gLfpwJ)  
 
Kjd;ik mr;R: Mbikaj;ijAk; tisT ikaj;ijAk; ,izf;Fk; Neh;f;NfhL Kjd;ik 
mr;R vdg;gLk;.  
 
Ftpak;: xU xspf;fw;iwahdJ Nfhsf Mbapy; gl;L vjpnuhspj;j gpd; Kjd;ik mr;rpy; (Fop 
Mb) FtpAk; Gs;sp my;yJ Kjd;ik mr;rpypUe;J (Ftp Mb) tphpe;J nry;tJ Nghy; 
Njhd;Wk; Gs;sp> Kjd;ikf; Ftpak; my;yJ Ftpak; vd miof;fg;gLfpwJ. ,J fjph; 
tiuglj;jpy; F vd;w vOj;jhy; Fwpf;fg;gLfpwJ. ,jidf; Ftpag;Gs;sp vdTk; miof;fyhk;.  
 
Ftpaj; njhiyT: Mb ikaj;jpw;Fk; Kjd;ikf; Ftpaj;jpw;Fk;> ,ilg;gl;l njhiyT v 
Ftpa njhiyT vdg;gLk;.  
 
Nfhsf Mbapd; Ftpa njhiytpw;Fk;> tisT Muj;jpw;Fk; ,ilNa njhlh;G cs;sJ. 
tisT Muj;jpd; ghjp Ftpa njhiythFk;.  
 
 
fzf;fPL 1:  
Nfhsf Mb xd;wpd; tisT Muk; 20 nr.kP vdpy; mjd; Ftpaj; njhiytpidf; fhz;f.  
jPh;T :  
   tisT Muk; = 20 nr.kP  

  Ftpaj; njhiyT =
tisT Muk;

2
 

     
20

2 2

R
= = 10 nr.kP  

fzf;fPL 2:  
 Nfhsf Mb xd;wpd; Ftpaj; njhiyT 7 nr.kP vdpy; Mbapd; tisT Muk; vd;d?  
jPHT:  
  Ftpaj; njhiyT = 7 nr.kP  
  tisT Muk; (R) = 2×Ftpaj; njhiyT  
     = 2 × 7 =  14 nr.kP  
 
Nfhsf Mbfspy; Njhd;Wk; gpk;gq;fs;:  
 
Nfhsf Mbfspy; Njhd;Wk; gpk;gq;fs; ,uz;L tifg;gLk;. mit  
1. nka; gpk;gk;  
2. kha gpk;gk;  
 
jpiuapy; gpbf;f ,aYk; gpk;gk; nka; gpk;gkhFk;. jpiuapy; gpbf;f ,ayhj gpk;gk; 
khagpk;gkhFk;.  
Ftpahbapy; vg;NghJk; Neuhd> mstpy; rpwpa khagpk;gk; Njhd;Wk;> ,jdhy; ,t;tif 
Mbfshy; Njhd;Wk; gpk;gq;fisj; jpiuapy; tPo;j;jpg; gpbf;f ,ayhJ.  
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Fop Mbapd; Kd; nghUs; itf;fg;gLk; ,lj;ijg; nghWj;J gpk;gj;jpd; jd;ikahdJ 
jPh;khdpf;fg;gLfpwJ. Fop Mbapd; mUfpy; nghUs; tUk;NghJ Mbikaj;ij milAk; tiu 
Njhuhakhfg; nghUspd; mstpid milAk;tiu gpk;gkhdJ nghpjhfpf; nfhz;Nl nry;Yk;. 
nghUshdJ Mbia tpl;L tpyfpr; nry;y nry;y gpk;gj;jpd; msthdJ rpwpajhf ,Uf;Fk;. 
Kjd;ikf; Ftpaj;ij milAk; tiu njhlh;e;J rpwpa gpk;gj;ij cz;lhf;Fk;. <wpyhj; 
njhiytpy; nghUshdJ itf;fg;gl;lhy; gpk;gkhdJ Kf;fpa Ftpaj;jpy; tpOk;.  
 
Ftp Mbapdhy; Njhd;Wk; gpk;gj;jpd; msT kw;Wk; jd;ik nfhLf;fg;gl;Ls;sJ.  
 
Fop Mbfs; nka; gpk;gq;fisj; Njhw;Wtpf;Fk;. ,tw;iwj; jpiuapy; gpbf;f ,aYk;. Mbapd; 
Kd;dh; itf;fg;gl;l nghUspd; mikg;G> msT kw;Wk; jd;ikapidg; nghWj;J gpk;gq;fSk; 
khWgLfpd;wd. Ftp Mbfisg;Nghy;> Fop Mbfs; ntt;NtW tifahd gpk;gq;fisj; 
Njhw;Wtpf;fpd;wd Fopahbapy; Njhd;Wk; gpk;gq;fspd; njhFg;ghdJ nfhLf;fg;gl;Ls;sJ.  
 
Ftp Mbapy; Njhd;Wk; gpk;gk;:  

 
nghUspd; epiy gpk;gj;jpd; epiy gpk;gj;jpd; msT gpk;gj;jpd; jd;ik 

<wpyhj; njhiytpy; F- ,y;  Gs;sp msT 
kpfr;rpwpaJ  

Neuhd kha gpk;gk;  

<wpyhj; 
njhiytpw;Fk; Mb 
ikaj;jpw;Fk; 
,ilapy;  

P- f;Fk; F-f;Fk; 
,ilapy;  

rpwpaJ  Neuhd kha gpk;gk;  

 
Fop Mbapy; Njhd;Wk; gpk;gk; 
 
nghUspd; epiy  gpk;gj;jpd; epiy  gpk;gj;jpd; msT  gpk;gj;jpd; jd;ik  

<wpyhj; njhiytpy; F - ,y; kpfTk; rpwpaJ  jiyfPohd nka; 
gpk;gk;  

C– f;F mg;ghy;  C– f;Fk; F– f;Fk; 
,ilapy;  

rpwpaJ jiyfPohd nka; 
gpk;gk; 

C - ,y; C - ,y;  nghUspd; mstpy; 
,Uf;Fk; 

jiyfPohd nka; 
gpk;gk; 

C– f;Fk; F– f;Fk; 
,ilapy; 

C– f;F mg;ghy; nghpaJ  jiyfPohd nka; 
gpk;gk; 

F - ,y; <wpyhj; njhiytpy; kpfg; nghpaJ jiyfPohd nka; 
gpk;gk; 

F-f;Fk; P - f;Fk; 
,ilapy;  

Mbf;Fg; gpd;dhy; nghpaJ Neuhd kha gpk;gk;  

 
ml;ltizia ePq;fs; cw;WNehf;fpdhy; FopMb vg;NghJk; jiyfPohd nka;g;gpk;gj;ij 
cUthf;FfpwJ. Mdhy;> Ftpaj;jpw;Fk; Mbikaj;jpw;Fk; ,ilapy; nghUs; itf;fg;gLk; 
nghOJ kl;Lk; Neuhd khagpk;gj;ij Vw;gLj;JfpwJ vd;gij ePq;fs; fhz KbAk;.  
 
tise;j gug;Gila Mbapd; gad;fs;  
Fop Mbfs;  

1. nghpjhd gpk;gj;ij cUthf;Ftjhy; myq;fhuf; fz;zhbahfTk;> Kfr; rtuf; 
fz;zhbahfTk; Fop Mbfs; gad;gLj;jg;gLfpd;wd.  
 

2. xspia ePz;l njhiyT gutr; nra;tjhy; lhh;r; tpsf;Ffs;> NjLtpsf;Ffs; kw;Wk; 
thfdq;fspd; Kfg;G tpsf;Ffs; Nghd;wtw;wpy; FopMbfs; gad;gLfpd;wd. 
 

3. Fop Mbfs; gue;j gug;Gf;fspypUe;J xspapidr; Nrfhpj;J> xU Gs;spapy; Ftpar; 
nra;fpd;wd vdNt> ,t;tif Mbfs; #hpa rikae;fyd;fspy; gad;gLfpd;wd.  
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4. epoiy Vw;gLj;jhky;> nghUs;fis njspthff; fhz;gpg;gjhy; kUj;Jth;fs; fz;> fhJ 
kw;Wk; njhz;ilg;gFjpapid Nrhjpj;Jg; ghh;g;gjw;fhf mth;fs; mzpe;jpUf;Fk; jiyf; 
fz;zhbfspy; Fop Mbfs; gad;gLfpd;wd.  
 

5. vjpnuhspf;Fk; njhiyNehf;fpfspYk; Fop Mbfs; gad;gLfpd;wd.  
 
Ftp Mbfs;:  
 

1. thfdq;fspd; gpd;Gwk; tUk; gpw thfdq;fisg; ghhg;gjw;F FtpMbfs; gad;gLfpd;wd. 
NkYk;> Ftp Mbfs; ntspg;Gwkhf tise;jpUg;gjhy; Neuhd gpk;gj;ijj; jUtNjhL> 
mjpf msT gpd;Gwg; gFjpiaAk; fhz;gpf;fpd;wd.  
 

2. kUj;Jtkid> jq;Fk; tpLjpfs;>gs;spfs; kw;Wk; mq;fhbfspy; ,it gad;gLfpd;wd. 
ngUk;ghYk; fl;llj;jpd; FWfpa tisTfs; cs;s Rth;fs; my;yJ $iufspy; ,e;j 
Mbfs; nghUj;jg;gl;bUf;Fk;.  
 

3. rhiyfspd; kpfTk; FWfpa kw;Wk; El;gkhd tisTfspy; Ftp Mbfs; gad;gLfpd;wd.  
 
vy;yhg; nghUs;fshYk; xNu khjphpahd tpistpid rkjsf;fz;zhbapy; Vw;gLj;j KbahJ. 
Xh; xspf;fjpuhdJ gsgsg;ghd> nkd;ikahd xspUk; gug;gpd; kPJ gLk;NghJ kl;LNk> jpUg;gp 
mDg;gg;gLfpwJ. ,t;thW gsgsg;ghd> nkd;ikahd gug;gpy; gl;L xsp jpUk;Gk; epfo;Nt xsp 
vjpnuhspj;jy; vd;W miof;fg;gLfpwJ.  
 
xsp vjpnuhspj;jypy; ,U fjph;fs; <LgLfpd;wd. mit  
1. gLfjph; kw;Wk;  
2. vjpnuhspg;Gf; fjph;  
 
xU Clfj;jpy; vjpnuhspf;Fk; gug;gpd; gsgsg;ghd jsj;jpd; kPJ gLk; fjph; gLfjph; vdg;gLk;. 
xspahdJ mg;gug;gpd; kP gl;l gpwF> mNj Clfj;jpy; jpUk;g tUk;. ,e;j xspf;fjph; 
'vjpnuhspg;Gf; fjph' vdg;gLk;. vjpnuhspf;Fk; gug;gpy;> xspf;fjph; gLk; Gs;spapy; fw;gidahf 
tiuag;gl;l nrq;Fj;Jf; NfhL 'Fj;Jf; NfhL' vdg;gLk;.  
 
gLfjph;> vjpnuhspg;Gf; fjph; kw;Wk; Fj;Jf;NfhL Mfpatw;wpw;F ,ilNa cs;s njhlh;G 
vjpnuhspg;G tpjpfshf nfhLf;fg;gl;Ls;sd. mit gpd;tUkhW:  
 

1. gLfjph;> vjpnuhspg;Gf;fjph; kw;Wk; gLGs;spapy; tiuag;gl;l Fj;Jf;NfhL Mfpait 
midj;Jk; xNu jsj;jpy; mike;Js;sd.  
 

2. gLNfhzKk;> vjpnuhspg;Gf; NfhzKk; vg;NghJk; rkkhfNt ,Uf;Fk;.  
 
vjpnuhspg;gpd; tiffs; / vjpnuhspj;jypd; tiffs;:  
midj;Jg; nghUs;fSk; xspia vjpnuhspg;gjpy;iy vd;gjid ePq;fs; gapd;Ws;sPh;fs;. 
vjpnuhspf;Fk; msthdJ vjpnuhspf;Fk; nghUspd; gug;igr; rhh;e;jJ. vjpnuhspf;Fk; gug;igg; 
nghWj;J vjpnuhspj;jy; ,U tifg;gLk;. mit: 1. xOq;fhd vjpnuhspg;G 2. xOq;fw;w 
vjpnuhspg;G  
 
xOq;fhd vjpnuhspg;G:  
 
totog;ghd gug;gpd; kPJ Xh; xspf;fw;iwahdJ (,iz xspf;fjph;fspd; njhFg;G) tpOk; NghJ 
mJ vjpnuhspf;fg;gLfpwJ. vjpnuhspg;gpw;Fg;gpd; xspf;fjph;fs; xd;Wf;nfhd;W ,izahf 
cs;sd. ,e;j vjpnuhspg;gpy; xt;nthU fjphpd; gLNfhzKk; vjpnuhspg;Gf; NfhzKk; rkkhf 
cs;sJ. vjpnuhspj;jy; tpjpahdJ gpd;gw;wg;gLtjhy; ,jpy; njspthd gpk;gk; fpilf;fpwJ. 
,t;tif vjpnuhspg;gpw;F 'xOq;fhd vjpnuhspg;G' my;yJ 'fz;zhb vjpuhspg;G' vd;W ngah;. 
vLj;Jf;fhl;L: rkjsf;fz;zhbapy; cUthFk; vjpnuhspg;G kw;Wk; epiyahd jz;zPhpy; 
Vw;gLk; vjpnuhspg;G.  
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xOq;fw;w vjpnuhspg;G:  
nrhunrhug;ghd my;yJ xOq;fw;w gug;gpd; xt;nthU gFjpAk; ntt;NtW Nfhzj;jpy; 
mike;jpUf;Fk;. xspahdJ ,g;gug;gpy; gLk;NghJ xt;nthU xspf;fjpUk; ntt;NtW Nfhzj;jpy; 
vjpnuhspf;fpwJ. ,q;F xt;nthU xspf;fjphpd; gLNfhzKk;> vjpnuhspg;Gf; NfhzKk; rkkhf 
,Uf;fhJ. NkYk;> xsp vjpnuhspg;G tpjpfs; kpfr; rhpahfg; nghUe;jtpy;iy. vdNt> ,jpy; 
gpk;gKk; njspthff; fpilf;ftpy;iy. ,t;tif vjpnuhspg;gpw;F 'xOq;fw;w vjpnuhspg;G' 
my;yJ 'gutyhd vjpnuhspg;G' vd;W ngah;. vLj;Jf;fhl;L: Rthpd; kPJ Vw;gLk; vjpnuhspg;G.  
 
Nkw;fz;l nray;ghLfspypUe;J ,U rkjsf; fz;zhbfSf;fpilNa xU nghUis itf;Fk; 
NghJ mtwpw;fpilg;gl;l Nfhzk; vz;zw;w gpk;gq;fis Vw;gLj;JfpwJ vd;gjid cq;fshy; 
mwpaKbfpwJ. Vnddpy; xU fz;zhbapy; Njhd;Wk; gpk;gkhdJ> kw;nwhU fz;zhbf;Fg; 
nghUshf cs;sJ. mjhtJ>Kjy; fz;zhbapy; Njhd;Wk; gpk;gk;> ,uz;lhtJ fz;zhbf;Fg; 
nghUshf ,Uf;fpwJ. ,Nj Nghy;> ,uz;lhtJ fz;zhbapy; Njhd;Wk; gpk;gk; Kjy; 
fz;zhbf;Fg; nghUshf ,Uf;fpwJ. MfNt> xNu xU nghUshdJ %d;W gpk;gq;fshf 
fz;zhbapy; njhpfpwJ. ,jidg; gd;Kf vjpnuhspg;G vd;fpNwhk;. ,J Nghd;w gd;Kf 
vjpnuhspg;gpid Milafq;fspYk;> rpif myq;fhu epiyaq;fspYk; fhzyhk;;.  
 
,t;thW Njhd;Wk; gpk;gq;fspd; vz;zpf;ifahdJ fz;zhbfSf;fpilg;gl;l Nfhzj;jpd; 
kjpg;gpigr; rhh;e;jJ. ,J fz;zhbfSf;fpilg;gl;l Nfhzk; 360° vdpy;> ttiuaWf;fg;gl;l 
vz;zpf;ifapy; nkhj;j vjpnuhspg;Gfs; Njhd;Wk;. rkjsf; fz;zhbfSf;fpilg;gl;lf; Nfhzk; 
θ (jPl;lh) vdpy;> Njhd;Wk; gpk;gq;fspd; vz;zpf;if  

   
360

1



= −  

ePq;fs; fz;zhbf;fSf;fpilg;gl;l Nfhzj;jpd; kjpg;igf; Fiwf;Fk; NghJ Njhd;Wk; 
gpk;gq;fspd; vz;zpf;if mjpfhpf;Fk;. xd;Wf;nfhd;W ,izahff; fz;zhbfis itj;jhy; 
Kbtpyh vz;zpf;ifapy; gpk;gq;fs; Njhd;Wk;.  
   
fzf;fPL 3 :  
 
xd;Wf;nfhd;W 90° Nfhz rha;tpy; itf;fg;gl;l ,uz;L rkjsf; fz;zhbfSf;F ,ilNa 
Njhd;Wk; gpk;gq;fspd; vz;zpf;ifiaf; fhz;f.  
jPh;T:  
 
,uz;L rkjsf; fz;zhbfSf;F ,ilg;gl;l rha;T Nfhzk; = 90° 

Njhd;Wk; gpk;gq;fspd; vz;zpf;if =
360 360

1 1 4 1 3
90

 
− = − = − =


 

 
fiylh];Nfhg;:  
xspapd; gd;Kf vjpnuhspg;Gj; jj;Jtj;jpd; mbg;gilapy; ,f;fUtp nray;gLfpwJ. vz;zw;w 
gpk;gq;fis ,jd; %yk; cUthf;fyhk;. xd;Wf;nfhd;W rha;thd ,uz;L my;yJ mjw;F 
Nkw;gl;l fz;zhbfisf; nfhz;L ,J mikf;fg;gLfpwJ. tpiy Fiwe;j nghUs;fisf; 
nfhz;L tbtikf;fg;glf;$ba ,f;fUtp ekf;F kfpo;r;rpiaj; juf;$ba tz;zkakhd 
gpk;gq;fis cUthf;fplf;$baJ. ,f;fUtpahdJ Foe;ijfshy; tpisahl;Lg; nghUshf 
gad;gLj;jg;gLfpwJ.  
 
nghp];Nfhg;:  
xU nghUSf;F my;yJ ePh;Ko;fpf; fg;gYf;F NkyhfNth my;yJ mijr; Rw;wpNah cs;s gpw 
nghUs;fisNah my;yJ fg;gy;fisNah ghh;g;gjw;fhd fUtpNa nghp];Nfhg; MFk;. xsp 
vjpnuhspj;jy; tpjpfspd; mbg;gilapy; ,f;fUtpahdJ nray;gLfpwJ. ,jd; mikg;ghdJ 
ePz;l ntspg;gFjpiaAk; cl;gFjpiaAk; nfhz;lJ. cl;gFjpapy; 45° Nfhzr; rha;tpy; 
xt;nthU KidapYk; fz;zhb my;yJ Kg;gl;lfkhdJ nghUj;jg;gl;Ls;sJ ePz;l 
njhiytpy; cs;s nghUspypUe;J tUk;  
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xspahdJ nghp];Nfhg;gpd; Nky;Kidapy; cs;s fz;zhbapy; gl;L> nrq;Fj;jhff; fPo;Nehf;fp 
vjpnuhspf;fg;gLfpwJ. ,t;thW tUk; xspahdJ nghp];Nfhg;gpd; fPo;g;gFjpapy; cs;s 
fz;zhbahy; kPz;Lk; xUKiw vjpnuhspf;fg;gl;L fpilkl;lj; jpirapy; nrd;W ghh;g;gthpd; 
fz;fis milfpwJ.  
 
rpf;fyhd mikg;Gila rpytifg; nghp];Nfhg;fspy; cah; fhl;rpj;jpwidg; ngWtjw;fhf> 
fz;zhbfSf;Fg; gjpyhf xspapiofs; gad;gLj;jg;gLfpd;wd. nghp];Nfhg;gpd; gad;ghl;ilg; 
nghWj;J mjd; cl;gFjpapy; cs;s fz;zhbfSf;fpilNa cs;s ,ilntspahdJ 
khw;wpaikf;fg;gLfpwJ.  
 
gad;fs;:  

• Nghhpd;NghJk;> ePh;%o;fpf; fg;gy;fis topelj;jTk; nghp];Nfhg; gad;gLfpwJ.  
• uhZtj;jpy; gJq;F FopapypUe;J ,yf;fpid Fwpghh;g;gjw;Fk;> RLtjw;Fk; ,J 

gad;gLfpwJ.  
• jilnra;ag;gl;l uhZtg;gFjpfspy; cs;s Kf;fpakhd ,lq;fisg; nghp];Nfhg;gpidg; 

gad;gLj;jpg; Gifg;glk; vLf;f KbAk;.  
• cly; cs;cWg;Gf;fisg; ghh;g;gjw;F xspapio nghp];Nfhg;gpid kUj;Jth;fs; 

gad;gLj;Jfpd;wdh;.  
 

xsptpyfy;:  
fhw;wpy; itf;fg;gl;Ls;s gsgsg;ghd gug;gpd; kPJ xspahdJ gl;L kPz;Lk; fhw;wpNyNa 
vjpnuhspf;fpwJ. xsp CLUTk; nghUspd; kPJ xspahdJ gLk;NghJ KOtJkhf 
vjpnuhspf;fg;glhky;> gFjpasT vjpnuhspf;fpwJ; gFjpasT xspahdJ cl;ftug;gLfpwJ. 
ngUk;gFjp xspahdJ> xsp CLUTk; nghUspd; topNa fle;J nry;fpwJ. fhw;wpy; xspapd; 
jpirNtfk; 3 ×108 kPtp-1 Mdhy; ,Nj msT jpirNtfj;jpy; xspahdJ ePh; my;yJ 
fz;zhbapy; gazpf;fhJ. Vndd;why;> mlh;j;jp mjpfkhd ePh; kw;Wk; fz;zhbahdJ 
xspf;fjph;fSf;F Xh; vjph;g;gpid Vw;gLj;Jfpd;wd.  
 
vdNt> fhw;W Nghd;w mlh;T Fiwthd Clfj;jpypUe;J> fz;zhb Nghd;w mlh;T mjpfkhd 
Clfj;jpw;F xspf;fjph;fs; nry;Yk;NghJ Neh;f;Nfhl;Lg; ghijapypUe;J tpyfpr; nry;fpd;wd.  
 
xspahdJ XH Clfj;jpypUe;J kw;Nwhh; Clfj;jpw;Fr; nry;Yk; NghJ xspgLk; Gs;spapy; 
nrq;Fj;Jf; Nfhl;bd; mr;irg; gw;wpa xspapd; tisT 'xsptpyfy;' vdg;gLk;.  
 
mlh;T Fiw Clfj;jpypUe;J mlh;TkpF Clfj;jpw;F xspahdJ nry;Yk;NghJ mjd; 
nrq;Fj;Jf;Nfhl;il Nehf;fp tpyfyilAk;. mlh;T kpF Clfj;jpypUe;J mlh;T Fiw 
Clfj;jpw;F xspahdJ nry;Yk;NghJ mjd; nrq;Fj;Jf;Nfhl;il tpl;L tpyfpr; nry;Yk;. 
,e;epfo;tpid fPo;f;fz;l nray;ghl;bd; %yk; fz;Lzuyhk;.  
 
,e;j nray;ghl;by;> xspf;fjph;fs; ePhpypUe;J (mlh;T mjpfkhd Clf) fhw;wpw;Fr; (mlh;T 
Fiwthd Clfk;) nry;fpd;wd. mlh;T kpFe;j Clfj;jpypUe;J mlh;T Fiwthd 
Clfj;jpw;Fr; nry;Yk; xspahdJ mjd; Neh;f;Nfhl;Lg; ghijapypUe;J tpyfpr; nry;Yk; 
vd;gjid Vw;fdNt mwpe;J itj;Js;sPh;fs;. vdNt> fz;zhb Kfitapy; cs;s ePhpd; 
topNa ngd;rpiyg; ghh;f;Fk; NghJ mJ tisthfj; njhpfpwJ.  
 
xsptpyfy; vz;:  
Xh; Clfj;jpy; xsptpyfy; me;j Clfj;jpy; nry;Yk; xspapd; jpirNtfj;jpidr; rhh;e;jJ. xU 
Clfj;jpy; xspapd; jpirNtfk; mjpfkhf ,Uf;Fk;NghJ> tpyfy; FiwthfTk;> xspapd; 
jpirNtfk; Fiwthf ,Uf;Fk;NghJ> tpyfy; mjpfkhfTk; ,Uf;Fk;.  
 
xh; Clfj;jpd; xsptpyfy; msthdJ me;j Clfj;jpd; 'xsptpyfy; vz;" vDk; gjj;jhy; 
Fwpf;fg;gLfpwJ. mjhtJ> fhw;wpy; xspapd; jpirNtfj;jpw;Fk;> xU Fwpg;gpl;l Clfj;jpy; 
xspapd; jpirNtfj;jpw;Fk; ,ilNa cs;s jfT MFk;. ,jid 'jdpj;j xsptpyfy; vz;' 
(absolute refractive index) vdf; Fwpg;gpLfpNwhk;. NkYk; fpNuf;f vOj;J 'μ' (,jd; cr;rhpg;G 
kpA+). %yk; Fwpg;gplg;gLfpwJ.  
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( )

( )

c

v
 =

fhw; wpy; xspapd; jpirNtfk;  

Clfj;jpy; xspapd; jpirNtfk; 
 

,uz;Lk; xNu khjphpahd mstPLfspd; jfT vd;gjhy; xsptpyfy; vz;zpw;F myF ,y;iy. 
ve;jnthU Clfj;jpy; xspapd; jpirNtfk; fhw;iwtplf; Fiwthf ,Uf;fpwNjh> me;j xsp 
CLUTk; Clfj;jpd; xsptpyfy; vz; xd;iwtpl mjpfkhf ,Uf;Fk;.  
 
xU rpy nghUs;fspd; xsptpyfy; vz; nfhLf;fg;gl;Ls;sJ. 
 
nghUs;fspd; xyptpyfy; vz; 
 

nghUs;fs;  xsptpyfy; vz;  
fhw;W 1.0 
ePh; 1.33 
<jh; 1.36 
kz;nzz;nza;  1.41 
rhjhuzf; fz;zhb 1.5 
Fthh;l;]; 1.56 
ituk; 2.41 

 
nghJthf> XH Clfj;jpd; xsptpyfy; vz;izg; nghWj;J> kw;Nwhh; Clfj;jpd; xsptpyfy;> 
vz;zhdJ jdpj;j xsptpyfy; vz;fspd; jfT %yk; jug;gLfpwJ.  

  2

1 =
,uz;lhtJClfj;jpd; jdpj;j xsptpyfy; vz;  

Kjy; Clfj;jpd; jdpj;j xsptpyfy; vz;
 

  2

1

1

C

V
C

V

 = my;yJ 2 1
1

2

v

v
 =  

MfNt> Xh; Clfj;jpd; xsptpyfy; vz;izg; nghWj;J kw;Nwhh; Clfj;jpd; xsptpyfy; 
vz;zhdJ> Kjy; Clfj;jpy; xspapd; jpirNtfj;jpw;Fk; ,uz;lhtJ Clfj;jpy; xspapd; 
jpirNtfj;jpw;Fk; ,ilNa cs;s jfT %yk; nfhLf;fg;gl;Ls;sJ.  
 
fhw;wpy; xspapd; jpirNtfk; 3 × 108kPtp-1 kw;Wk; Clfj;jpy; xspapd; jpirNtfk; 2 × 108kPtp-1  
fhw;iwg; nghWj;J Clfj;jpy; xsptpyfy; vz;izf; fhz;f.  
jPh;T:  

 xsptpyfy; vz; ( ) =
,uz;lhtJClfj;jpd; jdpj; j xsptpyfy; vz;

Kjy; Clfj;jpd; jdpj; j xsptpyfy; vz;

(c)

(v)
  

   
8

8

3 10
1.5

2 10



= =


 

 
fzf;fPL 5 :  
ePhpd; xsptpyfy; vz; 4/3 kw;Wk; fz;zhbapd; xsptpyfy; vz; 3/2. ePhpd; xsptpyfy; 
vz;izg; nghWj;J fz;zhbapd; xsptpyfy; vz;izf; fhz;f.  
jPh;T:  

   =fz;zhb
ehP ;

fz;zhbapd; xsptpyfy; vz;

ehP pd; xsptpyfy; vz; 
 

   

3
92 1.125

4 8

3

= = =  
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xsptpyfYf;fhd ];ney; tpjp:  
 
xspf;fjph;fs; XH Clfj;jpypUe;J kw;Nwhh; Clfj;jpw;Fg; gazpf;Fk; NghJ Vw;gLk; 
xsptpyfyhdJ xU tpjpfSf;F cl;gLfpwJ. ,it> xsptpyfYf;fhd ];ney; tpjpfs; 
vdg;gLfpd;wd.  
 

1. gLfjph;> tpyFfjph; kw;Wk; mit re;jpf;Fk; Gs;spapy; tiuag;gl;l Fj;Jf;NfhL 
Mfpait midj;Jk; xNu jsj;jpy; mikAk;.  
 

2. gLNfhzj;jpd; ird; kjpg;gpw;Fk; (i) tpyFNfhzj;jpd; ird; kjpg;gpw;Fk; (r) ,ilNa 
cs;s jfT> xsptpyfy; vz;zpw;Fr; rkkhFk;. ,J xU khwpyp MFk;.  

   
Nkw;fz;l nray;ghLfspypUe;J Kjy; Kg;gl;lfj;jpy; ntz;ik epw xspahdJ VO 
tz;zq;fshf epwg;gphpif milfpwJ. mNjNtisapy; ,uz;lhtJ Kg;gl;lfkhdJ ,tw;iw 
xUq;fpizj;J kPz;Lk; ntz;ik epw xspahf khw;WfpwJ. ntz;ik epw xspahdJ VO 
tz;zq;fisf; nfhz;Ls;sJ vd;gJ ,jd;%yk; njspthfpwJ. epA+l;ld; jl;Lr; Nrhjidia 
ePq;fs; Vohk; tFg;gpy; gapd;Ws;sPh;fs; my;yth? mjid epidTf;Ff; nfhz;L tu 
KaYq;fs;.  
 
xsp CLUTk; Clfj;jpd; topNa ntz;ikepw xspahdJ nry;Yk;NghJ VO tz;zq;fshfg; 
(miyePsk;) gphpif milfpwJ. ,jid 'epwg;gphpif' vd;wiof;fpNwhk;.  
 
epwg;gphpif Vd; Vw;gLfpwJ? ntz;ikepw xspapy; cs;s gy;NtW tz;zq;fs; gy;NtW 
miyePsq;fisf; nfhz;Ls;sd. NkYk;> mit ntt;NtW jpirNtfj;jpy; nry;yf;$bait. 
xU Clfj;jpy; xsptpyfyhdJ me;j Clfj;jpy; xspapd; jpirNtfj;ijr; rhh;e;jJ vd;gJ 
cq;fSf;Fj; njhpAk;. xt;nthU tz;zKk; ntt;NtW jpirNtfj;ijf; nfhz;Ls;sjhy; 
ntt;NtW tz;z xspf;fjph;fs; Kg;gl;lfj;jpw;Fs; ntt;NtW jpirfspy; tpyfyile;J gphpif 
milfpd;wd. xsptpyfy; mjd; miyePsj;jpw;F vjph;j; jftpy; cs;sJ.  
vdNt> rptg;G epw xspf; fjpuhdJ mjpf miyePsj;ijAk;> Fiwe;j tpyfiyAk;; 
nfhz;Ls;sJ. Mdhy; Cjh epwf; fjph; Fiwe;j miyePsj;ijAk;> mjpf msT tpyfiyAk; 
nfhz;Ls;sJ.  
 
epidtpy; nfhs;f.  
 

• xspia vjpnuhhspf;ff; $ba gsgsg;ghd gug;igf; nfhz;l nghUs; Mb vdg;gLk;.  
 

• Nfhsf Mbfs;> cUis tbt> gutisa tbt kw;Wk; ePs;tl;l tbt gug;Gfisf; 
nfhz;Ls;sd.  
 

• tisT MbahdJ> Nfhsj;jpd; xU gFjpahf ,Ue;jhy; mJ Nfhsf Mb vdg;gLk;.  
 

• Fope;j gug;gpy; vjpnuhspg;gpid Vw;gLj;Jk; Mb Fop Mb vdg;gLk;.  
 

• gutisa Mbfis gutisa vjpnuhspg;ghd;fs; vdTk; miof;fyhk;. ,it xsp> 
ntg;gk;> xyp kw;Wk; NubNah miyfs; Nghd;wtw;wpd; Mw;wy; Fiwahky; Mbapd; 
Ftpagug;gpy; tPo;j;jp mtw;iw Nrfhpf;f gad;gLfpd;wd.  
 

• tisT Muj;jpd; ghjp kjpg;G Nfhsf Mbapd; Ftpa njhiythFk;. 
 

• nka; gpk;gj;ij jpiuapy; gpbf;f KbAk;. kha gpk;gj;ij jpiuapy; gpbf;f KbahJ.  
 

• Fop Mbfs; nka;gpk;gj;jpid cUthf;Fk;. vdNt> mjid jpiuapy; gpbf;fyhk;.  
 

• Fop Mbfs; myq;fhu Mbfshfg; gad;gLfpd;wd.  
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• thfdq;fspy; gpd;Gwg; ghh;it Mbahf Ftp Mbfs; gad;gLfpd;wd.  

 
• gLfjph;> vjpnuhspg;Gf;fjph; kw;Wk; gLGs;spapy; tiuag;gl;l Fj;Jf;NfhL Mfpait 

midj;Jk; xNu jsj;jpy; mike;Js;sd. gLNfhzKk; vjpnuhspg;Gf; NfhzKk; 
vg;NghJk; rkkhfNt ,Uf;Fk;.  
 

• Mbfspd; gug;gpidg; nghWj;J vjpnuhspg;gpid ,uz;L tiffshf tifg;gLj;jyhk;. 
mit  
i. xOq;fhd vjpnuhspg;G  
ii. xOq;fw;w vjpnuhspg;G  
 

• Mbfspy; Njhd;Wk; gpk;gq;fspd; vz;zpf;if MbfSf;fpilNa cs;s rha;Tf; 
Nfhzj;ijr; rhh;e;jJ.  
 

• ];ney;tpjp: gLfjph;> tpyFfjph; kw;Wk; mit re;jpf;Fk; Gs;spapy; tiuag;gl;l 
Fj;Jf;NfhL Mfpa midj;Jk; xNujsj;jpy; mikAk;. gLNfhzj;jpd; ird; kjpg;gpw;Fk; 
(i)> tpyFNfhzj;jpd; ird; kjpg;gpw;FK; (r) ,ilNa cs;s jfT> Clfj;jdp; 
xsptpyfy; vz;zpw;Fr; rkkhFk;. ,J xU khwpyp MFk;.  
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8th mwptpay;  
myF– 4 ntg;gk; 

 
mwpKfk;:  
ek;ikr; Rw;wpAs;s midj;Jg; nghUs;fSk; mZf;fs; kw;Wk; %yf;$Wfshy; Mdit. ,e;j 
mZf;fs; kw;Wk; %yf;$Wfs; vg;nghOJk; mjph;TWk; ,af;fj;jpy; cs;sd. ,e;j 
,af;fj;jpd; %yk; mit xU tif Mw;wiyg; ngw;Ws;sd. mJNt ntg;g Mw;wy; 
vdg;gLfpwJ. ,e;j ntg;g Mw;wy; ntg;gkhd nghUspypUe;J Fsph;r;rpahd nghUSf;F my;yJ 
xU nghUspd; ntg;gkhd gFjpapypUe;J Fsph;r;rpahd gFjpf;Fg; guTfpwJ. xU nghUSf;F 
toq;fg;gLk; ntg;g Mw;wy; mjpYs;s mZf;fs; kw;Wk; %yf;$Wfspd; Mw;wiy 
mjpfhpf;fpd;wJ.  
 
vdNt mit NkYk; mjph;Twj; njhlq;Ffpd;wd. mjph;TUk; ,e;j mZf;fs; kw;Wk; 
%yf;$Wfs; mUfpYs;s gpw mZf;fs; kw;Wk; %yf;$Wfspd; kPJ mjph;tpid 
Vw;gLj;Jfpd;wd. vdNt ntg;g Mw;wyhdJ nghUspd; xU gFjpapypUe;j kw;nwhU gFjpf;Fg; 
guTfpwJ. ,e;j ntg;g Mw;wyhdJ nghUs;fspy; gy khw;wq;fis Vw;gLj;Jfpd;wJ. ,jid 
ekJ md;whl tho;tpy; ehk; fhzKbAk;. ,ijg;gw;wp ,g;ghlj;jpy; gapy ,Uf;fpwPh;fs;. NkYk; 
ntg;g flj;jg;gLjy; kw;Wk; ntg;gepiy khw;wj;ij mstpLjy; Mfpatw;iwg; gw;wpAk; fw;f 
,Uf;fpwPh;fs;.  
 
ntg;g Mw;wypdhy; Vw;gLk; tpisTfs;:  
 
xU nghUspw;F ntg;g Mw;wiy mspf;Fk; NghJ> mJ mg;nghUspy; gy khw;wq;fis 
cz;Lgz;ZfpwJ. %d;W Kf;fpakhd khw;wq;fis ek; md;whl tho;tpy; ehk; fhzyhk;. 
mitahtd> 

1. tphptiljy;  
2. ntg;gepiy cah;T 
3. epiy khw;wk;  

 
tphptiljy;:  
 
xU cNyhfg;ge;J kw;Wk; mjw;Fg; nghUj;jkhd tpl;lKila xU cNyhf 
tisaj;jpid vLj;Jf; nfhs;sTk;. mg;ge;jpid me;j tisaj;jpw;Fs; nrYj;jTk;. 
cNyhfg;ge;jhdJ cNyhf tisaaj;jpw;Fs; vspjhfr; nry;tij cq;fshy; 
fhzKbAk;. mjid rpwpJ Neuk; mt;tisaj;jpd; kPJ itf;fTk;. rpy epkplq;fspy; 
ge;J tisaj;jpypUe;J fPNo tpOtijf; fhzKbAk;.     
 
,e;epfo;tpy; #lhd cNyhfg;ge;J Kjypy; tisaj;jpw;Fs; Eioatpy;iy. rpwpJ Neuk; fle;j 
gpwF cs;Ns EiofpwJ. ,J vg;gb? ge;jpid ntg;gg;gLj;Jk; NghJ mjpYs;s mZf;fs; 
kw;Wk; %yf;$Wfs; ntg;g Mw;wiyg; ngWfpd;wd. gpwF mit mjph;tilaj; njhlq;fp 
xd;iwnahd;W  
 
,uapy; jz;lthsq;fspy; rpwpJ ,ilntsp ,Ug;gij ePq;fs; ghh;j;jpUg;gPh;fs;. mJ 
Vd; vd;W njhpAkh? ,Uk;gpdhy; nra;ag;gl;l jz;lthsq;fs; Nfhil fhyq;fspy; 
ntg;gj;jpd; jhf;fj;jpdhy; tphptilfpd;wd. Mdhy; mt;thW tphptilAk; NghJ 
jz;lthsj;jpy; ,ilntsp tplg;gl;L cs;sjhy; ve;jtpj ghjpg;Gk; mjpy; 
Vw;gLtjpy;iy.  
 
tpyf;fpj; js;Sfpd;wd. ,jdhy; ge;jhdJ tphptilfpwJ. vdNt> mJ cNyhf 
tisaj;jpw;Fs; Eioatpy;iy. rpwpJ Neuj;jpy; ntg;g Mw;wiy Rw;Wg;Gwj;jpw;F mspg;gjhy; 
mg;ge;J jdJ gioa epiyf;F kPz;Lk; tUfpwJ. vdNt tisaj;jpw;Fs; EiofpwJ. 
,jpypUe;J jplg;nghUs;fis ntg;gg;gLj;Jk; NghJ mit tphptilfpd;wd vd;gij ehk; 
mwpaKbfpwJ. ,e;j tphpT jputk; kw;Wk; thAf;fspYk; Vw;gLfpwJ. Mdhy;> thAf;fspy; ,J 
mjpfkhf ,Uf;Fk;.  
 
ntg;gepiy cah;T:  
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Kfitapy; cs;s ePiu ntg;gg;gLj;Jk; NghJ> ePhpy; cs;s mZf;fs; ntg;g Mw;wiyg; 
ngWfpd;wd. ,e;j ntg;g Mw;wy; ePH %yf;$Wfspd; ,af;f Mw;wiy mjpfhpf;fr; nra;fpwJ. 
ePh; %yf;$Wfs; mjpf Mw;wiyg; ngWk;nghOJ mtw;wpd; ntg;gepiy mjpfhpf;fpwJ. 
,jpypUe;J> ntg;g Mw;wy; xU nghUspy; ntg;gepiy cah;it Vw;gLj;JfpwJ vd;gij mwpa 
KbfpwJ.  
 
gdpf;fl;bapy; cs;s ePh; %yf;$WfSf;F ,ilNaahd fth;r;rp tpir mjpfkhf cs;sJ. 
vdNt mit kpfTk; neUf;fkhf cs;sd. gdpf;fl;bia ntg;gg;gLj;Jk; NghJ ePh; 
%yf;$WfSf;F ,ilNaahd fth;r;rp tpir Fiwtjhy; gdpf;fl;b cUfp ePuhf khWfpwJ. 
ePiu ntg;gg;gLj;Jk;NghJ ePH %yf;$WfSf;F ,ilNaahd fth;r;rp tpir NkYk; Fiwtjhy; 
mJ ePuhtpahf khWfpwJ. ePuhtpahdJ Rw;Wg;Gwj;jpw;Fr; nry;tjhy; ePhpd; msT FiwfpwJ. 
,e;j epfo;TfspypUe;J xU nghUspw;F ntg;g Mw;wiy mspf;Fk; NghJ> mg;nghUspd; 
epiyapy; khw;wk; Vw;gLfpwJ vd;gij mwpe;Jnfhs;s KbfpwJ. mg;nghUspy; cs;s ntg;g 
Mw;wiy ePf;Fk;NghJ> vjph;j;jpirapy; khw;wk; Vw;gLfpwJ.  
 
xU nghUspypUe;J ntg;g Mw;wiy vLf;Fk;NghNjh my;yJ mg;nghUSf;F ntg;g Mw;wiy 
mspf;Fk; NghNjh mg;nghUshdJ xU epiyapypUe;J kw;nwhU epiyf;F khw;wk; milfpwJ. 
ntg;g Mw;wy; fhuzkhf nghUs;fspy; fPo;f;fhZk; khw;wq;fSs; VjhtJ xU khw;wk; 
Vw;glyhk;.  
 

• jplg;nghUs; jputkhf khWjy; (cUFjy;) 
• jputk; thAthf khWjy; (Mtpahjy;) 
• jplg;nghUs; thAthf khWjy; (gjq;fkhjy;) 
• thA jputkhf khWjy; (Fsph;jy;) 
• jputk; jplg;nghUshf khWjy; (ciwjy;) 
• thA jplg;nghUshf khWjy; (gbjy;) 

 
,aw;ifahfNT Gtpapd; kPJ jpz;kk;> jputk;> thA Mfpa %d;W epiyfspYk; 
fhzg;gLfpd;w xNu gUg;nghUs; ePH; MFk;.  
 
ntg;gg; ghpkhw;wk;:  
 
xU nghUSf;F ntg;g Mw;wiy mspf;Fk; NghJ> mJ mg;nghUspd; xU gFjpapypUe;J 
kw;nwhU gFjpf;F ghpkhw;wk; milfpwJ. xU nghUspd; epiyiag; nghWj;J ntg;gg; 
ghpkhw;wk; %d;W tpjq;fspy; eilngWfpwJ. ntg;gg; ghpkhw;wk; eilngWk; %d;W 
tpjq;fshtd:  

• ntg;gf; flj;jy;  
• ntg;gr; rydk;  
• ntg;gf; fjph;tPr;R  

Kfitapy; cs;s fuz;bapd; kWKid vt;thW #lhfpwJ? #lhd ePHpYs;s ntg;g 
Mw;wyhdJ fuz;bapd; xU KidapypUe;J kw;nwhU Kidf;Ff; flj;jg;gl;lNj 
,e;epfo;tpw;Ff; fhuzk; MFk;. fuz;b Nghd;w jplg;nghUs;fspy; mZf;fs; kpfTk; 
neUf;fkhf mike;Js;sd. ntg;gj;jpd; %yk; ,af;f Mw;wiyg;ngw;W mjph;tilAk; ePh; 
%yf;$Wfs; fuz;bapYs;s mZf;fSf;F ntg;gj;ijf; flj;jp mtw;iwAk; mjph;Twr; 
nra;fpd;wd. ,e;j mZf;fs; mUfpYs;s mZf;fis mjph;Twr; nra;fpd;wd. ,t;thW ntg;g 
Mw;wyhdJ fuz;bapd; xU KidapypUe;J kW Kidf;Ff; flj;jg;gLfpJ.  
 
ntg;gf;flj;jy; epfo;T xU flj;jpapd; ,uz;L KidfSfSf;fpilNa my;yJ ntt;NtW 
ntg;gepiyapy;> Mdhy; xd;Wld; xd;W njhlh;gpYs;s ,uz;L jplg;nghUs;fSf;fpilNa 
epfo;fpwJ. jplg;nghUs;fspy; mjpf ntg;gepiyapYs;s gFjpapypUe;J Fiwe;j 
ntg;gepiyapYs;s gFjpf;F mZf;fs; my;yJ %yf;$Wfspd; ,af;fk; ,y;yhky; ntg;g 
Mw;wy; guTk; epfo;T ntg;gf; flj;jy; vd;W tiuaWf;fg;gLfpwJ.  
 
cNyhfq;fs; midj;Jk; rpwpe;j ntg;gf; flj;jpfshFk;. ntg;gj;ij vspjhff; 
flj;jhj nghUs;fs; ntg;gk; flj;jhg; nghUs;fs; (my;yJ) fhg;ghd;fs; vd;W 
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miof;fg;gLfpd;wd. kuk;> jf;if> gUj;jp> fk;gsp> fz;zhb> ,ug;gh; Mfpait 
ntg;gk; flj;jhg; nghUs;fshFk;.  
 
md;whl tho;tpy; ntg;gf;flj;jy;:  
 

• cNyhfj;jhyhd ghj;jpuq;fspy; ehk; czT rikf;fpNwhk;. rikay; ghj;jpuj;ij 
ntg;gg;gLj;Jk; NghJ> ntg;g Mw;wyhdJ ghj;jpuj;jpypUe;J czTg; nghUSf;Ff; 
flj;jg;gLfpwJ.  
 

• ryitg; ngl;biaf; nfhz;L Jzpia ryit nra;Ak; NghJ ryitg; ngl;bapypUe;J 
ntg;g Mw;wy; Jzpf;Fg; guTfpwJ.  

 
• rikay; ghj;jpuq;fspd; ifg;gpb gpsh];bf; my;yJ kuj;jpdhyhd nghUs;fshy; 

nra;ag;gl;bUf;Fk;. Vnddpy; mit ntg;gj;ijf; flj;Jtjpy;iy.  
 

• ,f;Y} vdg;gLk; gdp tPLfspy; cs;gFjpapd; ntg;gepiy Rw;Wg;Gwj;ijtpl mjpfkhf 
,Uf;Fk;. Vnddpy; gdpf;fl;b ntg;gj;ij kpfTk; mhpjhff; flj;jf;$baJ.  
 

ntg;gr; rydk;:  
 
ghj;jpuj;jpYs;s ePiu ntg;gg;gLj;Jk; NghJ> ghj;jpuj;jpd; mbg;gFjpapYs;s ePh; %yf;$Wfs; 
ntg;g Mw;wiyg; ngw;W Nky;Nehf;fp efh;fpd;wd. gpwF> Nkw;gFjpapYs;s ePH; %yf;$Wfs; 
fPNo efh;e;J ntg;gkilfpd;wd. ,e;j tpjkhd ntg;gf; flj;jYf;F ntg;gr; rydk; vd;W 
ngah;. tspkz;lyj;jpYs;s thAf;fSk; ,k;Kiwapd; %yNk ntg;gkilfpd;wd. xU nghUis 
ntg;gg;gLj;Jk;NghJ> cah; ntg;gepiyapYs;s gFjpapypUe;J Fiwe;j ntg;gepiyapYs;s 
gFjpf;F %yf;$Wfspd; ,af;fj;jpdhy; ntg;gk; flj;jg;gLk; Kiwf;F ntg;gr; rydk; vd;W 
ngah;. ntg;gr; rydk; jputq;fs; kw;Wk; thAf;fspy; eilngWfpwJ.  
 
md;whl tho;tpy; ntg;gr; rydk;:  

• epyf;fhw;W kw;Wk; fly; fhw;W Mfpa epfo;Tfs; cUthtjw;F ntg;gr; rydNk 
fhuzk; MFk;.  
 

• ntg;gr; rydk; %yfkhfNt fhw;whdJ xU gFjpapypUe;J kw;nwhU gFjpf;F ,lk; 
ngah;fpwJ.  

 

• ntg;gf;fhw;W gY}d;fspy; ntg;gr; rydk; %yk; ntg;gk; flj;jg;gLtjhy; gY}d; NkNy 
cah;fpwJ.  

 

• Fsph;rhjdg; ngl;bapy;> Fsph;e;j fhw;W fPo;Nehf;fp ,lk; ngah;e;J> #lhd fhw;iw 
ntg;gr; rydk; %yk; ,lkhw;wk; nra;fpwJ.  
 

ntg;gf; fjph;tPr;R:  
ntg;gf; fjph;tPr;R vd;gJ ntg;g Mw;wy; guTk; %d;whtJ tpjk; MFk;. jplg;nghUspy; ntg;gf; 
flj;jy; %ykhfTk;> jputk; kw;Wk; thAf;fspy; ntg;gr; rydk; %ykhfTk; ntg;g Mw;wy; 
guTfpwJ. Mdhy; ntw;wplj;jpy; ntg;gf; fjph;tPr;R %yk; ntg;g Mw;wy; guTfpwJ. 
#hpadpypUe;J ntspg;gLk; ntg;g Mw;wy; ntg;gf; fjph;tPr;R %yNkguTfpd;wJ. ntg;g 
Mw;wyhdJ xU ,lj;jpypUe;J kw;nwhU ,lj;jpw;F kpd;fhe;j miyfshfg; guTk; Kiw 
ntg;gf; fjph;tPr;R vd;W tiuaWf;fg;gLfpwJ.  
 
md;whl tho;tpy; ntg;gf; fjph;tPr;R:  
 
• #hpadplkpUe;J ntg;g Mw;wy; ntg;gf; fjph;tPr;R %yk; G+kpia te;jilfpwJ.  
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• neUg;gpw;F mUfpy; epw;Fk; NghJ ntg;gf; fjph;tPr;R %yk; ehk; ntg;gj;jpid 
czh;fpNwhk;.  

• fUg;G Nkw;gug;Gila nghUs;fs; ntg;gf; fjph;tPr;Rfis Vw;Fk; jd;ikAilajhf 
cs;sd. vdNt> rikay; ghj;jpuj;jpd; mbg;gFjpapy; fUg;Gepw tz;zk; G+rg;gLfpwJ.  
 

• ntz;ik epwkhdJ ntg;gf; fjph;tPr;rpid vjpuhspf;fpd;wJ. vdNt jhd;> Nfhil 
fhyq;fspy; ntz;ik epw Milfis cLj;JkhW ehk; mwpTWj;jg;gLfpNwhk;.  

 

ntg;g Mw;wy; guTtij ek; fz;fshy; fhz KbAk;. 500ºC ntg;gepiyf;F xU 
nghUis ntg;gg;gLj;Jk; NghJ fjph;tPr;rhdJ kq;fpa rptg;G epwj;jpy; ekJ 
fz;fSf;Fj; njhpa Muk;gpf;fpwJ. mg;nghOJ ek; Njhypd; %yk; ntg;gj;jpid 
czuKbAk;. NkYk; ntg;gg;gLj;Jk; NghJ> fjph;tPr;rpd; msT mjpfhpf;fpd;wJ. 
mg;nghOJ MuQ;R kw;Wk; kQ;rs; epwj;ijj; njhlh;e;J ,Wjpahf mg;nghUs; 
nts;is epwj;jpy; xspUk;.  
 
ntg;g mstpay;:  
,Jtiu ntg;g Mw;wypd; tpisTfs; gw;wp ehk; ghh;j;Njhk;. xU nghUSf;F ntg;g Mw;wiy 
mspf;Fk; NghJ mjd; ,aw;gpay; gz;Gfspy; khw;wk; Vw;gLfpd;wJ. jpl epiyapYs;s ePh; 
(gdpf;fl;b) jput epiyf;Fk;> jput epiyapYs;s ePh; Mtp epiyf;Fk; khw;wkilfpd;wd. 
,itahTk; ntg;gj;jpdhy; Vw;gLk; ,aw;gpay; khw;wq;fs; MFk;. ,NjNghy; ntg;g Mw;wy; 
Ntjpapay; khw;wq;fisAk; Vw;gLj;JfpwJ. nghUs;fspy; Vw;gLk; ,aw;gpay; kw;Wk; Ntjpapay; 
khw;wq;fisg; gw;wpj; njhpe;J nfhs;tjw;F> mg;nghUspy; cs;s ntg;g Mw;wypid mstpl 
Ntz;Lk;. ,t;thW nghUs;fspy; eilngWk; ,aw;gpay; kw;Wk; Ntjpapay; epfo;Tfspy; cs;s 
ntg;g Mw;wypd; kjpg;gpidf; fzf;fpLk; Kiwf;F ntg;g mstpay; vd;W ngah;.  
 
ntg;gepiy:  
xU nghUs; #lhd cs;sjh my;yJ Fsph;r;rpahf cs;sjh vd;gij mwpa cjTk; 
,aw;gpay; msT ntg;gepiy MFk;. ,J ntg;gepiykhdpiaf; nfhz;L mstplg;gLfpwJ. 
ntg;gepiyia mstpl %d;W tpjkhd msTNfhy;fs; gad;gLj;jg;gLfpd;wd.  

• nry;rpa]; msTNfhy;  
• /ghud;̀ Pl; msTNfhy;  
• nfy;tpd; msTNfhy;  

 
Nkw;fz;l msTNfhy;fSs;> nfy;tpd; msTNfhNy nghJthfg; gad;gLj;jg;gLfpwJ. ,ijg; 
gw;wp cah; tFg;Gfspy; ePq;fs; tphpthfj; njhpe;Jnfhs;syhk;. 
 
ntg;gj;jpd; myF:  
ntg;gk; vd;gJ xU tifahd Mw;wy; vd;gJ ekf;Fj; njhpAk;. Mw;wypd; SI myF [_y;. 
vdNt ntg;gj;ijAk; [_y; vDk; myfpy; Fwpg;gplyhk;. ,J J vd;w vOj;jhy; 
Fwpg;gplg;gLfpwJ. ntg;gj;ij mstpl nghJthfg; gad;gLj;jg;gLk; myF fNyhhp MFk;.  
 
1 fpuhk; epiwAs;s ePhpd; ntg;gepiyia 1ºC cah;j;jj; Njitg;gLk; ntg;g Mw;wypd; msT 
1 fNyhhp vd tiuaWf;fg;gLfpwJ. fNyhhp kw;Wk; [_y; Mfpa myFfSf;fpilNaahd 
njhlh;G gpd;tUkhW Fwpg;gplg;gLfpwJ. 1 fNyhhp = 4.189 J. 
 
czTg; nghUs;fspy; cs;s Mw;wypd; msT fpNyh fNyhhp vDk; myfhy; 
Fwpg;gplg;gLfpwJ. 1 fpNyh fNyhhp = 41200 J (Njhuhakhf)  
 
nghJthf> nghUs; xd;W Vw;Fk; my;yJ ,of;Fk; ntg;gj;jpd; msthdJ %d;W fhuzpfshy; 
eph;zapf;fg;gLfpwJ.  
 

• nghUspd; epiw  
• nghUspd; ntg;gepiyapy; Vw;gLk; khw;wk;  
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• nghUspd; jd;ik  
 
 
xt;nthU nghUSk; xU Fwpg;gpl;l ntg;gepiyia miltjw;F mtw;wpw;F ntt;NtW msT 
ntg;g Mw;wy; Njitg;gLfpwJ. ,J mg;nghUspd; ntg;g Vw;Gj;jpwd; vd;W miof;fg;gLfpwJ.  
 
xU nghUspd; ntg;gepiyia 1ºC my;yJ 1ºK cah;j;jj; Njitg;gLk; ntg;g Mw;wypd; 
msT mg;nghUspd; ntg;g Vw;Gj;jpwd; vd tiuaWf;fg;gLfpwJ.  
,JC vd;w vOj;jhy; Fwpg;gplg;gLfpwJ. ntg;g Vw;Gj;jpwd;> 

   C  =
( )

( )

Q

T

Njitg; gLk; ntg; g Mw; wypd; msT

ntg; gepiy cah;T 
 

    C = 
Q

T
 

ntg;g Vw;Gj;jpwdpd; myF fNyhhp /ºC ,jd; SI myF JK-1MFk;. 
 
fzf;fPL 1  
xU cNyhfj;jpd; ntg;epiy 30ºC Mf cs;sJ. mjw;F 3000 J msTs;s ntg;g Mw;wy; 
mspf;fg;gLk;NghJ mjd; ntg;gepiy 40ºC Mf caph;fpwJ vdpy;> mjd; ntg;g Vw;Gj;jpwidf; 
fzf;;fpLf.  
jPh;T:  
ntg;g Vw;Gj;jpwd; C = Q/∆T  

,q;F Q = 3000 J  
∆T = 40ºC – 30ºC = 10ºC =10K 

vdNtC = 3000 / 100 = 300JK-1 
cNyhfg; ge;jpd; ntg;g Vw;Gj;jpwd; 300 JK-1MFk;.  
 
fzf;fPL 2  
xU ,Uk;Gg; ge;jpd; ntg;gepiyia 1 K cah;j;Jtjw;F 500 JK-1 ntg;gk; Njitg;gLfpwJ. 
mjd; ntg;gepiyia 20K cah;j;Jtjw;Fj; Njitahd ntg;g Mw;wiyf; fzf;fpLf.  
jPh;T:  
 ntg;g Vw;Gj;jpwd; C’ = Q/T  
    Q = C × ∆T  
   ,q;F C’ = 500 JK-1 
    ∆T = 20 K  

Q = 500 × 20 = 10000 J 
Njitahd ntg;g Mw;wy; 10000 J MFk;.  
 
jd; ntg;g Vw;Gj;jpwd;:  
XuyF epiwAila nghUspd; ntg;g Vw;Gj;jpwNd mg;nghUspd; jd;ntg;g Vw;Gj;jpwd; vd 
miof;fg;gLfpwJ.  
 
1 fpNyhfpuhk; epiwAs;s nghUs; xd;wpd; ntg;gepiyia 1ºC my;yJ 1K msT cah;j;jj; 
Njitg;gLk; ntg;g Mw;wypd; msNt mg;nghUspd; jd; ntg;g Vw;Gj;jpwd; vd 
tiuaWf;fg;gLfpwJ. ,J C vd;w vOj;jhy; Fwpg;gplg;gLfpwJ.  
 
jd; ntg;g Vw;Gj;jpwd;> 

 C = 
( )

( ) ( )

Q

m T 

Njitg; gLk; ntg; g Mw; wypd; msT

epiw ntg; gepiy cah;T 
 

 C = Q/ m × ∆T  
 ,jd; SI myF JKg-1K-1 
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fzf;fPL 3  
2 kg epiwAs;s ePhpd; ntg;gepiyia 60ºC ypUe;J 70ºC Mf cah;j;jj; Njitg;gLk; ntg;g 
Mw;wypd; msT 84000J vdpy;> ePhpd; jd; ntg;g Vw;Gj;jpwdpd; kjpg;igf; fzf;fpLf.  
jPh;T:  
 jd; ntg;g Vw;Gj;jpwd; C = Q / m × ∆T  
 ,q;F Q = 84000 J  
  m = 2 kg  
  ∆T = 70ºC – 60ºC = 10ºC = 10K     

C = 84000 / 2 × 10 = 4200 J Kg-1 K-1 
 ePhpd; jd; ntg;g Vw;Gj;jpwd; 4200 J Kg-1 K-1MFk;.  
 
fzf;fPL 4 
xU cNyhfj;jpd; jd; ntg;g Vw;Gj;jpwdpd; kjpg;G 160JKg-1K-1. 500 fpuhk; epiwAs;s 
cNyhfj;jpd; ntg;gepiyia 125ºC ypUe;J 325ºC Mf cah;j;jj; Njitg;gLk; ntg;g 
Mw;wypd; kjpg;igf; fzf;fpLf.  
jPh;T:  
 jd; ntg;g Vw;Gj;jpwd; C = Q/m × ∆T 
    Q = C × m × ∆T  
  ,q;F C = 10 J KgK-1 
   m = 500 g = 9.5 kg  
   ∆T = 325ºC – 125ºC = 200ºC = 200 K  
 vdNt>= 160 × 0.5 ×  200 = 16000 J  
 Njitg;gLk; ntg;g Mw;wypd; kjpg;G = 16000 J  
 
fNyhhp kPl;lh;:  
nghUs; xd;wpdhy; Vw;fg;gl;l my;yJ ,of;fg;gl;l ntg;gj;jpid mstplg; gad;gLj;jg;gLk; 
cgfuzk; fNyhhp kPl;lh; MFk;. ,J ntg;gk; kw;Wk; kpd;rhuj;ij ed;F flj;Jk; jd;ikAila 
cNyhfq;fshd jhkpuk; my;yJ mYkpdpaj;jhy; Md ghj;jpuj;ijf; nfhz;Ls;sJ. ntg;g 
Mw;wiy Rw;Wg;Gwj;jpw;F mspg;gjd; %yk; ntg;g ,og;G Vw;gLtijj; jLg;gjw;fhf ,J 
ntg;gj;ijf; flj;jhj xU fydpy; itf;fg;gl;Ls;sJ. ,f;fydpd; %bapd; kPJ ,lz;L 
Jisfs; cs;sd. xU Jisapd; topahf nghUspd; ntg;gepiyia mstpLtjw;F 
ntg;gepiykhdpAk;> kw;nwhU Jisapd; topNa ghj;jpuj;jpYs;s jputj;ijf; fyf;Ftjw;F xU 
fyf;fpAk; itf;fg;gl;Ls;sJ. ghj;jpuj;jpDs; ntg;g Vw;Gj;jpwidf; fzf;fpl Ntz;ba 
jputkhdJ epug;gg;gl;Ls;sJ. kpd;fk;gpapDs; kpd;rhuj;ijf; flj;Jtjd; %yk; ,j;jputkhdJ 
ntg;gg;gLj;jg;gLfpwJ. ,ijg; gad;gLj;jp xU jputj;jpd; ntg;g Vw;Gj;jpwdpd; kjpg;gpidf; 
fzf;fplyhk;.  
 
Kjy; Kjyhf 1782 Mk; Mz;L Md;nlha;d; ytha;]pah; kw;Wk; gpaNu irkd; 
yhg;yh]; MfpNahuhy;> Ntjpapay; khw;wq;fshy; Vw;gLk; ntg;g Mw;wypd; msit 
mstpl gdpf;fl;b fNyhhp kPl;lh; gad;gLj;jg;gl;lJ.  
 
ntg;gf; fl;Lg;gLj;jp:  
 
xU nghUs; my;yJ ,lj;jpd; ntg;gepiyia khwhky; itg;gjw;fhf gad;gLj;jg;gLk; rhjdk; 
ntg;gf; fl;Lg;gLj;jp (njh;Nkh];lhl;) MFk;.‘njh;Nkh];lhl;’ vdw; nrhy;> ,uz;L fpNuf;f 
thh;j;ijfspypUe;J ngwg;gl;lJ. ,jpy; ‘njh;Nkh’ vDk; nrhy; ntg;gk; vd;Wk; ‘];lhl;’ vd;Dk; 
nrhy; mNj epiyapy; ,Ug;gJ vd;Wk; nghUs;gLk;. ntg;gkilAk; my;yJ Fsph;r;rpailAk; 
cgfuzq;fspy; eph;zapf;fg;gl;l xU Fwpg;gpl;l ntg;g epiyia miltjw;fhf ,it 
gad;gLj;jg;gLfpd;wd. ,it> xU Fwpg;gpl;l ntg;gepiyia mile;jTld; me;j cgfuzj;ij 
nray;gl itf;fpd;wd. my;yJ epWj;jptpfpd;wd. fl;llq;fspYs;s #Nlw;wp> miwfspd; ika 
RNlw;wp> fhw;Wg;gjdhf;fp (Air conditioner), ePh; #Nlw;wp kw;Wk; rkayiwapYs;s Fsph;gjdp> 
Ez;ziy mLg;G Mfpa mikg;Gfspy ntg;gf; fl;Lg;gLj;jp gad;gLj;jg;gLfpwJ. rpy 
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rkaq;fspy; ntg;gf; fl;Lg;gLj;jp czh;tpahfTk;> ntg;g epiy mikTfisf; fl;Lg;gLj;Jk; 
fl;Lk; gLj;jpahfTk; nray;gLfpwJ.  
 
ntg;gf; Flit (ntw;wplf; FLit):  
 
ntg;gf; FLit (ntw;wplf; FLit) vd;gJ mjpy; cs;s nghUspd; ntg;gepiyia mjd; 
Rw;Wg;Gwj;jpd; ntg;gepiyiatpl mjpfhpj;Jtplhky; my;yJ Fiwe;Jtplhky; ePz;l Neuk; 
itj;jpUf;ff;$ba ntg;gj;ijf; flj;jhj Nrkpg;Gf; fydhFk;. ,jDs; ,jDs; 
itf;fg;gl;Ls;s jputj;jpd; ntg;gepiyia ePz;l Neuk; khwhky; fhg;gNjhL> mjd; Ritapy; 
khw;wk; Vw;glhkYk; ,J ghJfhf;fpwJ.  
 
ntw;wplf;Flit Kjd; Kjypy; 1892 Mk; Mz;L ];fhl;yhe;J mwptpayhsh; rh; 
N[k;]; jpthh; vd;gtuhy; fz;Lgpbf;fg;gl;lJ. mtiuf; fTutg; gLj;Jk; tpjkhf ,J 
jpthh; FLit (Dewar Flask) vd;Wk; miof;fg;gLfpwJ. ,J jpthh; ghl;by; vdTk; 
miof;fg;gLk.  
 
ntg;gf; FLit Ntiy nra;Ak; tpjk;:  
 
ntw;wplf; FLit ,uz;L Rth;fisf; nfhz;l xU fydhFk;. mjd; cs;GwkhdJ rpy;tuhy; 
MdJ. ,uz;L Rth;fSf;Fk; ,ilNaahd ntw;wplk; cs;sJ. mJ> ntg;gr;rydk; kw;Wk; 
ntg;gf;flj;jy; MFpa epfo;Tfshy; ntg;g Mw;wy; ntspNa guthky; ,Uf;f cjTfpwJ. 
Rth;fSf;F ,ilNa rpwpjsT fhw;W ,Ug;gjhy;> ntspg;Gwj;jpypUe;J cs;Gwj;jpw;Fk;> 
cs;Gwj;jpypUe;J ntspg;Gwj;jpw;Fk; ntg;gk; flj;jg;gLtjpy;iy. FLitapd; Nkw;gFjpapYk;> 
fPo;g;gFjpapYk; ,uz;L Rth;fSk; ,izfpd;w ,lj;jpy; kl;LNk ntg;gf;flj;jy; %yk; 
ntg;gkhdJ flj;jg;glKbAk;. FLitapYs;s rpy;th; Rth;> ntg;gf;fjph; tPr;rpid kPz;Lk; 
FLitapYs;s jputj;jpw;Nf mDg;Gtjhy; ePz;l Neuk; jputk; #lhf ,Uf;fpwJ.  
 
epidtpy; nfhs;f:  
 

• ntg;gkhdJ nghUspd; xU gFjpapy; ,Ue;J kw;nwhU gFjpf;Fg; guTfpwJ.  
• xU nghUspw;F ntg;g Mw;wy; mspf;fg;gLk; NghJ> tphptiljy;> ntg;gepiy cah;T 

kw;Wk; epiy khw;wk; Mfpa epfo;Tfs; eilngWfpd;wd.  
• xU nghUis ntg;gg;gLj;Jk;NghJ mZf;fs; Mw;wypidg; ngWtjhy; mit mjph;Twj; 

njhlq;Fk;. ,e;j mjph;Tfs; kw;w mZf;fs; kw;Wk; %yf;$Wfspd; kPJ mjph;tpid 

Vw;gLj;Jfpd;wd.  

• cUFjy;>Mtpahjy;> gjq;fkhjy;> Fsph;tpj;jy;> ciwjy; kw;Wk; gbjy; Nghd;wit 

ntg;gj;jpdhy; ePhpy; Vw;gLk; epiy khw;wq;fshFk;. ntg;g Mw;wy; ghpkhw;wk; milAk; %d;W 

tpjq;fshtd: ntg;gf; flj;jy;> ntg;gr; rydk;> ntg;gf; fjph;tPr;R.  

• jplg;nghUspy; ntg;gf; flj;jy; %ykhfTk;> jputk; kw;Wk; thAf;fspy; ntg;gr; rydk; 

%ykhfTk; ntg;g Mw;wy; guTfpwJ. Mdhy; ntg;gf; fjph;tPr;R ntw;wplj;jpy; guTfpwJ.  

• xU nghUspy; Vw;gLk; ntg;g Mw;wy; Vw;G my;yJ ,og;G %d;W fhuzpfshy; 

eph;zapf;fg;gLfpwJ. nghUspd; epiw> nghUspd; ntg;gepiy khw;wk;> nghUspd; jd;ik.  

• ntg;gepiyia mstpl %d;W tpjkhd msTNfhy;fs; gad;gLj;jg;gLfpd;wd. nry;rpa]; 

msTNfhy;> /ghud;̀ Pl; msTNfhy;> nfy;tpd; msTNfhy;.  

• xU nghUspdhy; Vw;fg;gl;l my;yJ ,of;fg;gl;l ntg;gj;jpid mstplg; gad;gLj;jg;gLk; 

cgfuzk; fNyhpkPl;lh; MFk;.   
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njhFjp–II  
UNIT – 5 kpd;dpay;  

 
 
mwpKfk;:  
 
md;whl tho;tpy; ehk; gad;gLj;Jk; midj;Jg; nghUs;fSk; jdpkq;fshy; 
fl;likf;fg;gl;Ls;sd. xt;nthU jdpkKk; mZf;fshy; MdJ. mZf;fNs xU jdpkj;jpd; 
kpfr;rpwpa myF MFk;. mZit mjidtplr; rpwpa $Wfshfg; gphpf;f ,ayhJ vd 
mwptpay; mwpQh; [hd; lhy;ld; fUjpdhh;. Mdhy;>&jh; Nghh;bd; jq;f ,io Nrhjidf;Fg;gpd; 
mZtpDs; GNuhl;lhd;> vyf;l;uhd; kw;Wk; epA+l;uhd; Nghd;w kpd;Jfs;fs; ,Ug;gJ 
fz;Lgpbf;fg;gl;lJ. nghUs;fspYs;s vyf;l;uhd;fspd; Xl;lNk kpd;NDhl;lj;jpw;Ff; 
fhuzkhfpwJ. ,e;j kpd;Ndhl;lk; kpd;dhw;wiy my;yJ kpd;rhuj;ij cUthf;FfpwJ. 
kpd;dhw;wiy ek;Kila md;whlj; NjitfSf;F ehk; gad;Lj;JfpNwhk;. kpd; tpsf;Ffs;> kpd; 
tprpwpfs;> kpd; ryitg; ngl;b> ryit ,ae;jpuk;. Fsph;rhjg; ngl;b Nghd;w cgfuzq;fs; kpd; 
Mw;wypdhy; nray;gLk; rhjdq;fSs; rpy MFk;. ,e;jg; ghlj;jpy; kpd;Jfs;fs; gw;wpAk; 
mit xU nghUspypUe;J kw;nwhU nghUSf;F vt;thW ,lkhw;wkilfpd;wd NkYk;> 
kpd;Rw;Wfs; kw;Wk; kpd;Ndhl;lj;jpd; tpisTfisg; gw;wpAk; fw;Wf;nfhs;s ,Uf;Nwhk;.  
 
 
mZ:  
 
mZthdJ GNuhl;lhd;> vyf;l;uhd; kw;Wk; epA+l;uhd; Mfpa mZf;$Wfshy; MdJ. 
GNuhl;lhd;fSk;> epA+l;uhd;fSk; mZtpd; ikaj;jpYs;s cl;fUtpDs; cs;sd. 
vyf;l;uhd;fs; cl;fUtpidr; Rw;wp gy;NtW tl;lg;ghijfspy; Rw;wptUfpd;wd. xU mZtpy; 
cs;s vyf;l;uhd;fspd; vz;zpf;ifAk;> GNuhl;lhd;fspd; vz;zpf;ifAk; rkkhf ,Uf;Fk;. 
NkYk;> vyf;l;uhd;fSf;Fk; GNuhl;lhd;fSf;Fk; ,ilNa xU fth;r;rptpir fhzg;gLfpwJ. 
cl;fUtpd; mUfpYs;s tl;lg;ghijapy; Rw;wptUk; vyf;l;uhd;fSf;Fk;> cl;fUtpYs;s 
GNuhl;lhd;fSf;Fk; ,ilNa typik kpFe;j fth;r;rp tpir fhzg;gLtjhy; mtw;iw 
mZtpypUe;J vspjhf ntspNaw;w KbahJ. Mdhy;> ntsptl;lg;ghijapy; Rw;wptUk; 
vyf;l;uhd;fis vspjhf mZit tpl;L ntspNaw;w KbAk;.  
 
kpd;Jfs;fs; (Charges): 
nghUs;fs; xd;iwnahd;W tpyf;Ftjw;F my;yJ <h;g;gjw;Ff; fhuzkhd mbg;gilg; gz;igg; 
ngw;wpUf;Fk; Jfs; kpd;Jfs; vdg;gLk; (xd;iwnahd;W <h;f;Fk; my;yJ tpyf;Fk; gz;G 
kpd;D}l;lk; vdg;gLk;) vyf;l;uhd;> GNuhl;lhd; Nghd;w mZf;$WfSk; ,e;jg; gz;igg; 
ngw;wpUf;fpd;wd. kpd;Jfs;fis Mf;fNth my;yJ mopf;fNth ,ayhJ. kpd;Jfs;fis Neh; 
kpd;D}l;lk; nfhz;lit kw;Wk; vjph; kpd;D}l;lk; nfhz;lit vd ,uz;lhf tifg;gLj;jyhk;. 
GNuhl;lhd;fs; Neh;kpd;D}l;lj;ijAk;> vyf;l;uhd;fs; vjph; kpd;D}l;;lj;ijAk; ngw;wpUf;fpd;wd.  
 
kpd;Jfs;fSf;fpilNa <h;g;Gtpir my;yJ tpyf;Ftpir fhzg;gLfpwJ. Xhpd kpd;Jfs;fs; 
xd;iwnahd;W tpyf;fpf; nfhs;fpd;wd. Ntwpd kpd;Jfs;fs; xd;iwnahd;W fth;fpd;wd.  
 
kpd;D}l;lk; $Y}k; (C) vd;w myfpdhy; mstplg;gLfpwJ. jdpj;Jf; fhzg;gLk; Jfspd; 
kpd;D}l;lkhdJ rpWk kpd;D}l;lk; (e) vdf; Fwpg;gplg;gLfpwJ. ,jd; kjpg;G 1.602 × 10-19$Y}k; 
MFk;. xU vyf;l;uhd; kw;Wk; xU GNuhl;lhdpy; ,Uf;Fk; kpd;D}l;lj;jpd; msT ,JNt MFk;. 
GNuhl;lhdpd; kpd;D}l;l kjpg;G Neh; FwpahfTk; (+e) vyf;l;uhdpd; kpd;D}l;l kjpg;G 
vjph;FwpahfTk; (-e) ,Uf;Fk;. GNuhl;lhd;fspd; vz;zpf;ifAk; vyf;l;uhd;fspd; vz;zpf;ifAk; 
rkkhf ,Ug;gjhy;jhd; xU mZthdJ kpd; eLepiyikAld; fhzg;gLfpwJ.  
 
kpd;Jfs;fspd; ,lkhw;wk;:  
ehk; Vw;fdNt ghh;j;jgb> xU mZtpd; ntsptl;lg;ghijapy; Rw;wp tUk; vyf;l;uhd;fis 
vspjhf mfw;w KbAk;. mtw;iw xU nghUspy; ,Ue;J kw;nwhU nghUSf;F ,lkhw;wk; 
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nra;aTk; KbAk;. vyf;l;uhd;fisg; ngw;Wf;nfhs;s nghUs; vjph; kpd;D}l;lj;ijAk;> 
vyf;l;uhd;fis ,oe;j nghUs; Neh; kpd;D}l;lj;ijAk; ngWfpwJ.  
 
fPo;f;fhZk; %d;W Kiwfspy; xU nghUspypUe;J kw;nwhU nghUSf;F kpd;Jfs;fs; 
,lkhw;wkilfpd;wd.  
 

• cuha;T %yk; ,lkhw;wk;  
• flj;Jjy; %yk; ,lkhw;wk;  
• kpd;J}z;ly; %yk; ,lkhw;wk;  

 
cuha;T %yk; ,lkhw;wk;:  
 
rPg;gpid mOj;jkhfj; Nja;f;Fk;NghJ jiy KbapypUe;J rpy vyf;l;uhd;fs; rPg;Gf;Fr; nrd;W 
tpLfpd;wd. vdNt> rPg;G vjph; kpd;D}l;lkilfpwJ. ,e;j vyf;l;uhd;fs; rPg;gpd; Kidapy; 
xl;bf; nfhs;fpd;wd. fhfpjj;ij rpWrpW Jz;Lfshff; fpopf;Fk;NghJ fhfpjj; Jz;Lfspd; 
Xuq;fspy; Neh; kpd;Jfs;fSk; vjph; kpd;Jfs;fSk; fhzg;gLfpd;wd. rPg;gpy; ,Uf;Fk; vjph; 
kpd;Jfs;fs; fhfpjj;Jz;bd; Xuq;fspy; ,Uf;Fk; Neh; kpd;Jfs;fis <h;f;fpd;wd. MfNt> 
fhfpjj; Jz;Lfs; rPg;gpid Nehf;fp <H;f;fg;gLfpd;wd. rPg;ig jiyapy; Nja;f;Fk; NghJ 
jiyKbapypUe;J vyf;l;uhd;fs; cuha;tpd; %yk; rPg;Gf;F ,lkhw;wkilfpd;wd. jiyKb 
<ukhf ,Ue;jhy; Kbf;Fk; rPg;Gf;Fk; ,ilNa cs;s cuha;T FiwAk;. rPg;Gf;Fk; ,ilNa 
cs;s cuha;T FiwAk;. ,jdhy; jiy KbapypUe;J rPg;Gf;F ,lkhw;wkilAk; 
vyf;l;uhd;fspd; vz;zpf;if FiwAk;. rpytif nghUs;fis xd;iwnahd;W Nja;f;Fk;NghJ 
kpd;Jfs;fs; ,lkhw;wkile;J me;jg; nghUs;fspd; Nkw;gFjpapy; jq;fp tpLfpd;wd. ,jpypUe;J 
cuha;tpd; %yk; kpd;Jfs;fs; ,lkhw;wkilfpd;wd vd;gJ njspthfpwJ.  
 
kpd; eLepiyapy; ,Uf;Fk; xU nghUs; vyf;l;uhd;fis ,og;gjhy; kl;LNk 
Neh;kpd;D}l;lKila nghUshfpwJ. Neh;kpd;Jfs;fisg; ngw;Wf;nfhs;tjhy; my;y.  

 
ntt;NtW nghUs;fis xd;Wld; xd;W Nja;f;Fk; NghJk; ,J Nghd;w epfo;Tfisf; 
fhzyhk;. xU fz;zhbj; jz;bid gl;Lj; Jzpapdhy; Nja;f;Fk;NghJ> fz;zhbj; 
jz;bypUf;Fk; fl;Lwh vyf;l;uhd;fs; (Free electrons) gl;Lj; Jzpf;F ,lkhw;wkilfpd;wd. 
gl;Lj; JzpapypUf;Fk; vyf;l;uhd;fistpl fz;zhbj; jz;bypUf;Fk; vyf;l;uhd;fs; jsh;thfg; 
gpizf;fg;gl;Ls;sNj ,jw;Ff; fhuzkhFk;. fz;zhbj;jz;L vyf;l;uhd;fis ,og;gjhy; 
vyf;l;uhd;fspd; vz;zpf;if FiwTgl;L mJ Neh;kpd;D}l;lk; ngWfpwJ. gl;Lj;Jzp mjpf 
vyf;l;uhd;fisg; ngWtjhy; mJ vjph;kpd;D}l;lk; ngWfpwJ.  
 
vNghidl; jz;L (ug;gh; jz;L) xd;iw vLj;J mjid tpyf;F cNuhkk; my;yJ fk;gspahy; 
Nja;f;Fk; NghJ fk;gspapypUf;Fk; fl;Lwh vyf;l;uhd;fs; vNghidl; jz;Lf;F ,lkhw;wk; 
milfpd;wd. vNghidl; jz;bypUf;Fk; mZf;fspd; ntsptl;lg;ghijapy; cs;s 
vyf;l;uhd;fis tpl> fk;gspapYs;s mZf;fspy; cs;s vyf;l;uhd;fs; jsh;thfNt 
gpizf;fg;gl;Ls;sd. MfNt Fiwe;j vyf;l;uhd;fis cila fk;gsp Neh;kpd;D}l;lkilfpwJ. 
mjpf vyf;l;uhd;fisf; nfhz;l vNghidl; jz;L vjph; kpd;D}l;lkilfpwJ.  
 
,e;j nray;ghLfspypUe;J rpy nghUs;fis xd;Wld; xd;W Nja;f;Fk; NghJ vyf;l;uhd;fs; 
xU nghUspy; ,Ue;J kw;nwhU nghUSf;F ,khw;wkiltNjhL mit epfu kpd;D}l;lj;ijAk; 
ngWfpd;wd vd;gij ehk; mwpa KbAk;.  
 
Neh;kpd;D}l;lk; ngw;w xU fz;zhbj; jz;bid kw;nwhU Neh;kpd;D}l;lk; ngw;w fz;zhbj; 
jz;bd; mUNf nfhz;L nry;Yk; NghJ mit xd;iw tpl;L xd;W tpyFfpd;wd. Mdhy; Neh; 
kpd;D}l;lk; ngw;w fz;zhbj; jz;bd; mUNf vjph; kpd;D}l;lk; ngw;w vNghidl; jz;bidf; 
nfhz;L tUk;NghJ mit xd;iw xd;W fth;fpd;wd. jz;LfSf;fpilNa cs;s J}uk; 
FiwAk;NghJ tpyf;F tpir my;yJ fth;r;rp tpir mjpfhpf;fpd;wJ.  

 
vNghidl; jz;bid fk;gspapy; Nja;f;Fk; NghJ fk;gspapy; ,Uf;Fk; vyf;l;uhd;fs; vNghidl; 
jz;bw;F ,lkhw;wk; milfpd;wd. ,jdhy; ,e;j vNghidl; jz;L kpd;D}l;lk; ngWfpwJ. vjph; 
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kpd;D}l;lk; ngw;w vNghidl; jz;bid fhfpj cUisapd; mUfpy; nfhz;L tUk;NghJ 
fhfpj cUisapy; Neh;kpd; Jfs;fs; cs;sjhy; vNghidl; jz;L fhfpj cUisia 
<h;f;fpwJ. vNghidl; jz;lhy; fhfpj cUisiaj; njhLk;NghJ rpy vjph; kpd;Jfs;fshy; 
vNghidl; jz;bypUe;J fhfpj cUisf;Ff; flj;jg;gLfpd;wd. vdNt fhfpj cUisapYs;s 
vjph;kpd;Jfs;fs; vNghidl; jz;bYs;s vjph;kpd;Jfs;fis vjph;f;fpd;wd. ,jdhy; mit 
tpyf;fkilfpd;wd.  
 
kpd;Jfs;fis jq;fSf;Fs; gha mDkjpf;Fk; nghUs;fs; kpd;flj;jpfs; vdg;gLk;. 
mYkpdpak;> jhkpuk; Nghd;w cNyhfq;fs; kpd; flj;jpfSf;F vLj;Jf;fhl;Lfs; MFk;. 
kpd;Jfs;fis jq;fSf;Fs; vspjhf gha mDkjpf;fhj nghUs;fs; kpd;fhg;Gg; nghUs;fs; 
vdg;gLk;. ug;gh;> kuk;> nefpopg; nghUs;fs; Mfpad kpd;fhg;Gg; nghUs;fSf;F vLj;Jf;fhl;Lfs; 
MFk;.  

 
 
MfNt Neubahfj; njhLtjd; %yKk; xU nghUspy; ,Uf;Fk; kpd;Jfs;fis kw;nwhU 
nghUSf;F kpd;Jfs;fis ,lkhw;wk; nra;Ak; Kiwf;F flj;Jjy; %yk; ,lkhw;wk; nra;jy; 
vd;W ngah;.  
 
kpd;J}z;ly; %yk; ,lkhw;wk;:  
 
kpd;D}l;lk; ngwhj nghUs; xd;wpid kpd;D}l;lk; ngw;w nghUs; xd;wpdhy; njhLk;NghJ mJ 
kpd;D}l;lkilfpwJ Mdhy;> Neubahd njhLjy; ,d;wpNa xU nghUis kpd;D}l;lkilar; 
nra;a KbAk;. kpd;D}l;lk; ngw;w xU nghUis kpd;D}l;lk; ngwhj nghUspd; mUNf 
nfhz;L nrd;W njhLjy; ,d;wp mjid kpd;D}l;lkilar; nra;Ak; epfo;T kpd;J}z;ly; %yk; 
,lkhw;wk; nra;jy; vdg;gLk;. ,;k;Kiwapy; kpd;D}l;lk; ngw;w nghUSf;F mUfpy; ,Uf;Fk; 
Kidapy; mjw;F vjpuhd kpd;D}l;lKk; kW Kidapy; xj;j kpd;D}l;lKk; J}z;lg;gLfpd;wd.  
 
vjph;kpd;D}l;lk; ngw;w nefpopj; jz;bid kpd; eLepiyapy; ,Uf;Fk; xU nefpopj; jz;bd; 
mUfpy; nfhz;LtuTk;. vjph; kpd;D}l;lk; ngw;w jz;bid kpd;D}l;lk; ngwhj jz;bd; mUNf 
nfhz;L tUk; NghJ> kpd;D}l;lk; ngwhj jz;by; ,Uf;Fk; vjph;kpd;Jfs;fs; 
tpyf;fkilfpd;wd. ,jdhy; kpd;D}l;lk; milahj jz;Lg; gFjpapd; xU gFjpapy; Neh; 
kpd;D}l;lk; J}z;lg;gLfpwJ. mjd; kWKidapy; vjph; kpd;D}l;lk; J}z;lg;gLfpwJ. ,e;jj; 
jz;bid GtpAld; ,izf;Fk; NghJ midj;J vjph;kpd;Jfs;fSk; Gtpf;Fr; nrd;WtpLfpd;wd. 
,jdhy; kpd;Ndw;wk; ngw;w jz;bDs; vjph; kpd;Jfs;fs; Ropahfp Neh;kpd;Jfs;fs; jz;L 
KOtJk; rPuhfg; gutp tpLk;.  

 
,JNghy Neh;kpd;D}l;lkile;j jz;bid kpd;D}l;lkilahj jz;bd; mUNf nfhz;LtUk; 
NghJ kpd;D}l;lkilahj jz;by; ,Uf;Fk; vyf;l;uhd;fs; Neh;kpd;D}l;lkile;j jz;bid 
Nehf;fp <h;f;fg;gLfpd;wd. mjd; tpisthf> mUfpYs;s Kidapy; mjpf vjph; kpd;D}l;lKk;> 
njhiytpYs;s Kidapy; mjpf Neh; kpd;D}l;lKk; Nrh;fpd;wd. ,jdhy; Neh;kpd;D}l;lkile;j 
jz;Lf;F mUfpy; ,Uf;Fk; Kidapy; vjph; kpd;D}l;lKk;> kW Kidapy; Neh;kpd;D}l;lKk; 
J}z;lg;gLfpd;wd.  
 
kpd;Jfs;fspd; Xl;lk;:  
mjpfsT vjph; kpd;D}l;lk; (mjpf vz;zpf;ifapyhd vyf;l;uhd;fs;) nfhz;l cNyhff; 
Nfhsk; xd;Wk; cq;fsplk; ,Ug;gjhff; nfhs;Nthk;. ,e;j ,uz;L cNyhff; Nfhsq;fisAk; 
xU cNyhff; fk;gpapdhy; ,izf;Fk;NghJ vjph; kpd;D}l;lk; ngw;w Nfhsj;jpy; ,Uf;Fk; 
$Ljyhd vyf;l;uhd;fs; Neh;kpd;D}l;lk; ngw;w Nfhsj;ij Nehf;fp ghaj; njhlq;Ffpd;wd. 
,UNfhsq;fspYk; ,Uf;Fk; vyf;l;uhd;fspd; vz;zpf;if rkkhFk; tiu ,e;j epfo;T 
njhlh;e;J nfhz;Nl ,Uf;Fk;. ,q;F Neh;kpd;D}l;lk; ngw;w Nfhsk; cah; kpd;dOj;jk; 
nfhz;ljhfTk;> vjph; kpd;D}l;lk; ngw;w Nfhsk; Fiwe;j kpd;dOj;jk; nfhz;ljhfTk;> 
fUjg;gLfpwJ. vdNt> vyf;l;uhd;fs; Fiwe;j kpd;dOj;jKs;s gFjpapypUe;J mjpf 
kpd;dOj;jKs;s gFjpia Nehf;fpg; ghaj;njhlq;Ffpd;wd. ,e;epfo;T kpd;Ndhl;lk; 
(vyf;l;uhd;fspd; Xl;lk;) vd;W miof;fg;gLfpwJ. ,uz;L Nfhsq;fspd; kpd;D}l;lq;fSf;F 



 

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

,ilNaahd NtWghL kpd;dOj;jk; (Voltage) my;yJ kpd;dOj;j NtWghL (Potential 
difference) vd miof;fg;gLfpwJ.  
 
vyf;l;uhd;fspd; fz;Lgpbg;gpw;F Kd;G Neh;kpd;Jfs;fs; flj;jpfspd; topahfg; gha;tjhy;jhd; 
kpd;Ndhl;lk; Vw;gLfpwJ vd mwpQh;fs; fUjpdh;. Neh;kpd;Jfs;fs; ghAK; jpir kuG 
kpd;Ndhl;lj;jpd; jpirahff; fUjg;gLfpwJ. kuG kpd;D}l;lk; cah; kpd;dOj;jj;jpypUe;J 
Fiwe;j kpd;dOj;jj;ij Nehf;fpg; gha;fpwJ.  
 
epiykpd;fhl;b:  
 
nghUnshd;wpy; kpd;Jfs;fs; ,Ug;gijf; fz;lwpag; gad;gLk; mwptpay; fUtp epiykpd;fhl;b 
MFk;. 1600 Mk; Mz;L tpy;ypak; fpy;gh;l; vd;w Mq;fpNya ,aw;gpay; mwpQh; Kjd;Kjyhf 
epiykpd;fhl;bia tbtikj;jhh;. ,JNt> KjyhtJ mwptpay; rhjdkhFk;. jf;ifg; ge;J 
epiykpd;fhl;b> jq;f ,iy epiykpd;fhl;b vd ,uz;L tif epiykpd;fhl;bfs; cs;sd. 
ngUk;ghYk; kpd;rhuj;ijf; flj;Jk; nghUs;fisg; (cNyhfk;) gad;gLj;jp epiykpd;fhl;bfs; 
tbtikf;fg;gLfpd;wd. Xhpd kpd;Jfs;fs; xd;iwnahd;W tpyf;fpf; nfhs;fpd;wd kpd;D}l;lk; 
ngw;w nghUnshd;iw cNyhff; FkpOf;F mUfpy; nfhz;L tUk;NghJ vyf;l;uhd;fs; 
mjpypUe;J ntspNa tUk; my;yJ mjd; topNa cs;Ns nry;Yk;. ,jd; fhuzkhf 
epiykpd;fhl;bapd; cs;Ns ,Uf;Fk; cNyhf ,iyfs; kpd;D}l;lkilfpd;wd. vjph; 
kpd;D}l;lkile;j xU nghUis FkpOf;F mUfpy; nfhz;L tUk;NghJ> Fkpopy; 
Neh;kpd;D}l;lKk; mjd; kWKidapy; ,Uf;Fk; cNyhf ,iyfspy; vjph;kpd;D}l;lKk; 
J}z;lg;gLfpd;wd. ,uz;L cNyhf ,izfspYk; vjpnujph; kpd;D}l;lk; ,Ug;gjhy; mit 
xd;iw tpl;L xd;W tpyfpr; nry;fpd;wd. ,g;nghOJ Neh; kpd;D}l;lkile;j nghUs; xd;wpid 
cNyhff; FkpOf;F mUfpy; nfhz;L tUk;NghJ cNyhf ,iyfspy; cs;s vjph; 
kpd;D}l;lq;fs; Nky; Nehf;fp efh;fpd;wd. ,jdhy; ,uz;L cNyhf ,iyfSk; Neh; 
kpd;D}l;lk; ngw;W mit Kd;G NghyNt xd;iw tpl;L xd;W tpyfpr; nry;fpd;wd.  
 
 
1600 Mk; Mz;L tpy;ypak; fpy;gh;l; vd;gtuhy; cUthf;fg;gl;l epiykpd;fhl;b nth;Nrhhpak; 
vd;wiof;fg;gl;lJ. cNyhf Crp xd;wpid Nkilnahd;wpy; njhq;ftplg;gl;bUe;j mikg;Ng 
nth;Nrhhpak; vd;W miof;fg;gl;lJ. ,e;j cNyhf CrpahdJ mjdUNf nfhz;L tug;gLk; 
kpd;D}l;lk; ngw;w nghUs;fshy; <h;f;fg;gLk;.  

 
 
jq;f ,iy epiykpd;fhl;b:  
jq;f ,iy epiykpd;fhl;bia 1787 Mk; Mz;L Mq;fpNya mwptpay; mwpQH Mgpufhk; 
ngdl; vd;gth; tbtikj;jhh;. jq;fk;> nts;sp Mfpa ,U cNyhfq;fSk; kpfr; rpwe;j 
kpd;flj;jpfshf ,Ug;gjhy; mit epiykpd;fhl;bapy; gad;gLj;jg;gLfpd;wd.  
 
mikg;G:  
 
jq;f iy epiykpd;fhl;b xU fz;zhb [hbiaf; nfhz;Ls;sJ. ,jpy; gpj;jisf; fk;gp 
xd;W> xU jf;if topahf nrq;Fj;jhf nghUj;jp itf;fg;gl;Ls;sJ. gpj;jisf; fk;gpapd; 
ntspKid gpj;jisapdhy; Md xU FkpNohL ,izf;fg;gl;Ls;sJ. mjd; kWKid 
[hbapDs;Ns ,Uf;Fk; ,uz;L jq;f ,iyfNshL nghUj;jg;gl;Ls;sJ.  
 
nray;gLk; tpjk;:  
 
kpd;D}l;lk; ngw;w nghUnshd;wpidf; nfhz;L gpj;jisf; Fkpopidj; njhLk; NghJ 
mjpypUf;Fk; kpd;D}l;lk; gpj;jisf; Fkpo; topahf jq;f ,iyfSf;F ,lkhw;wkilfpwJ. 
,jdhy; ,U ,iyfSk; xd;iw tpl;L xd;W tpyfpr; nry;fpd;wd. ,uz;L ,iyfSk; xNu 
kpd;D}l;lj;ijg; ngw;Ws;sNj ,jw;Ff; fhuzkhFk;.  
 
kpd;Ndw;wk;:  
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xU nghUspypUe;J kw;nwhU nghUSf;F kpd;Jfs;fis ,lkhw;wk; nra;tJ kpd;Ndw;wk; 
vdg;gLk;. jq;f ,iy epiykpd;fhl;bapy; gpj;jisf; Fkpo; topahf jq;f ,iyfSf;F 
kpd;Jfs;fs; ,lkhw;wk; nra;ag;gLfpd;wd.  
 
kpd;dpwf;fk;:  
 
xNu tifahd kpd;D}l;lk; ngw;w jq;f ,iyfs; kpd;Jfs;fis ,oe;J tpLtjhy; rpwpJ 
Neuk; fopj;J kPz;Lk; mUfUNf tUfpd;wd. ,e;epfo;T> kpd;dpwf;fk; vdg;gLk;. gpj;jisf; 
Fkpio xUth; jd; ifapdhy; njhLk;NghJ ,iyfspy; ,Ue;j kpd;Jfs;fs; iffs; topahf 
Gtpf;Fs; gha;fpwJ. ,jd; fhuzkhfTk; kd;dpwf;fk; eilngWfpwJ.  
 
kpd;dy; kw;Wk; ,b:  
 
fk;gsj;jpy; fhy;fisj; Nja;j;Jtpl;L fjtpd; ifg;gpbiaj; njhLk;NghJ kpd;djph;r;rp 
Vw;gLtJ kpd;dpwf;fk; %yk; eilngWfpwJ. ifapypUe;j vyf;l;uhd;fs; Neh; kpd;D}l;lk; 
nfhz;l ifg;gpbahy; ,Of;fg;gLtjhy; kpd;dpwf;fk; vw;gLfpwJ. kpd; mjph;r;rp vw;gLtJNghyj; 
Njhd;Wk; ,e;j vyf;l;uhd;fspd; efh;tpdhy; ekJ cly; xUrpy vyf;l;uhd;fis ,of;fpwJ. 
kpd;dpwf;fk; xU Clfj;jpy;> nghJthf thAf;fspy; eilngWfpwJ. Nkfq;fspy; eilngwk; 
kpd;dpwf;fj;jpw;F xU cjhuzk; kpd;dy; MFk;.  
 
Nkfq;fSf;fpilapNyh my;yJ Nfkq;fSf;Fk; Gtpf;Fk; ,ilapNyh kpd;dpwf;fk; 
eilngWtjhy; kpd;dy; cUthfpwJ. ,bAld; $ba kio nga;Ak;NghJ fhw;W Nky; Nehf;fp 
Ntfkhf efh;fpwJ. ,e;jf; fhw;whdJ kpfr;rpwpa gdpg;gbfq;fis Nky; Nehf;fp ,Oj;Jr; 
nry;fpwJ. mNj Neuj;jpy; rpwpa ePh;j; Jspfs; NkypUe;J fPo; Nehf;fp efh;fpd;wd. mit 
xd;Wld; xd;W NkhJk;NghJ gdpg;gbfq;fs; Neh; kpd;D}l;lkile;J Nky; Nehf;fp efh;fpd;wd. 
ePh;j;Jspfs; vjph; kpd;D}l;lkile;J fPo;Nehf;fp efh;fpd;wd.  
 
,jdhy; Nkfq;fspd; Nkw;gFjp Neh;kpd;D}l;lKila Jfs;fshYk; fPo;gFjp 
vjph;kpd;D}l;lKila Jfs;fshYk; epiwe;jpUf;Fk;. ,it ,uz;Lk; xd;Wld; xd;W re;jpf;Fk; 
,it ePh;j; Jspfspy; cs;s vyf;l;uhd;fis gdpg;gbfj;jpy; cs;s Neh;kpd; Jfs;fs; 
<h;f;fpd;wd. ,jdhy; kpd;rhuk; cUthfp kpd;dy; Njhd;WfpwJ.  
 
rpyNeuq;fspy; vjph; kpd;Jfs;fs; epiwe;j Nkfq;fspd; fPo;g;gFjpahdJ kiyfs;> cah;e;j 
kuq;fs;> fl;llq;fs; kw;Wk; kdpjh;fs; mUNf fhzg;gLk; Neh;kpd; Jfs;fNshL njhlh;G 
nfhs;fpd;wJ. ,e;j kpd;dpwf;fk; fhuzkhf> mjpfg;gbahd ntg;gk; kw;Wk; jPg;nghwp cUthfp> 
ehk; fhzf;$ba kpd;dy; Njhd;WfpwJ. ,e;j kpd;dypd; %yk; kpfg;nghpa mstpyhd kpd;rhuk; 
kpd;dpwf;fkile;J 30,000°C ntg;gepiyf;Fk; mjpfkhd ntg;gk; cUthfpwJ. mjpf 
mstpyhd ,e;j ntg;gj;jpdhy; fhw;W tpiuthf tphptile;J kPz;Lk; tpiuthf RUq;FfpwJ. 
fhw;W tpiuthf RUq;fp tphptjhy; mq;F xU mjph;r;rp miy cUthfp kpfg;nghpa rj;jkhf 
ntspg;gLfpwJ. ,e;j rj;jk; ,b vd miof;fg;gLfpwJ.  
 
kpd;dy; xU kuj;ijj; jhf;Fk;NghJ cUthFk; mjpfgl;r ntg;gj;jpdhy; kuj;jpDs; cs;s 
ePuhdJ Mtpahfp kuk; vhpe;J tpLfpwJ.  

 
Gtpg; gug;gpw;Fk; Nkfq;fSf;Fk; ,ilNa cs;s J}uk; mjpfkhf ,Ug;gjhYk; xspapd; 
jpirNtfk; xypapd; jpirNtfj;ijtpl kpfTk; mjpfk; vd;gjhYk; rpy Neuq;fspy; ,br; rj;jk; 
Nfl;gjw;F Kd;dNu kpd;dy; ek; fz;fSf;Fj; njhpfpwJ.  
 
kpd;dy; kw;Wk; ,bAld; $ba kioapd;NghJ jpwe;j ntspapNyh my;yJ kuj;jpd; mbapNyh 
epw;gijj; jtph;f;f Ntz;Lk;. fPNo mkh;e;J jiyiaf; Fdpe;J nfhs;tJ ey;yJ. mijtpl 
thfdq;fSf;Fs; ,Ug;gJ ghJfhg;ghdJ. thfdq;fspd; cNyhfg; gug;G epiykpd; 
jLg;Giwahfg; nray;gl;L kpd;dyhdJ thfdj;jpw;Fs; mkh;e;jpUg;gth;fis jhf;fhky; mJ 
ghJfhf;fpwJ.  

 
Gtpj;njhLg;G:  
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Gtpj;njhLg;G vd;gJ> kpd;rhjdq;fspy; ,Uf;Fk; kpd;fhg;Giwfs; gOjhFk; NghJ ekf;F 
kpd;djph;r;rp Vw;glhky; ,Ug;gjw;fhd ghJfhg;G eltbf;if MFk;. kpd;dpwf;fk; milAk; 
kpd;dhw;wiy Fiwe;j kpd;jil nfhz;l fk;gpapd; %yk; Gtpf;F ,lkhw;wk; nra;Ak; KiwNa 
Gtpj;njhLg;G vd;W tiuaWf;fg;gLfpwJ.  
 
gy;NtW %yq;fspypUe;Jk; ekf;F kpd;dhw;wy; fpilf;fpwJ. kpd;fyk; kpd;dhw;wiy mspf;Fk; 
xU %yk; MFk;. Rth;f; fbfhuq;fs;> miyNgrpfs;> Nghd;wtw;wpy; ehk; kpd;fyj;ijg; 
gad;gLj;JfpNwhk;. Fsph;rhjdg; ngl;b> Fsp&l;b> ryit ,ae;jpuk;> njhiyf;fhl;rpg; ngl;b> 
kbf;fzpdp> ePh; nfhjpfyd; Nghd;wit ,aq;Ftjw;F tPLfspy; toq;fg;gLk; kpd;rhuj;ij ehk; 
gad;gLj;JfpNwhk;. tPl;L cgNahfg; nghUs;fshd nfhjpfyd; kw;Wk; kpd;ryitg; ngl;b 
Nghd;wit nghJthf kpd;Ndhl;lf; fk;gp> eLepiyf; fk;gp kw;Wk; Gtpj;njhLg;Gf; fk;gp Mfpa 
%d;W tifahd fk;gpfisf; nfhz;bUf;Fk;. Gtpj;njhLg;Gf; fk;gpahdJ kpd;rhjdq;fspd; 
cNyhfg; gug;NghL ,izf;fg;gl;bUf;Fk;. vjph;ghuhj tpjkhf kpd;djph;r;rp Vw;gLtijj; 
jLg;gjw;fhf ,t;thW mJ ,izf;fg;gLfpwJ.  
 
cjhuzkhf> kpd;ryitg; ngl;bapy; kpd;Ndhl;lf; fk;gpahdJ kpd;fhg;Giw %yk; Kiwahfg; 
ghJfhf;fg;gl;bUf;Fk;. xUNtis kpd;frpT %yk; kpd;fhg;Giw vhpe;J Nghdhy; kpd;Ndhl;;lf; 
fk;gpahdJ cNyhfg;gug;igj; njhLtjw;fhd tha;g;Gs;sJ. Gtpj; njhLg;Gf; fk;gpahdJ  
 
cNyhfg;gug;gpy; Kiwahf ,izf;fg;gl;bUf;Fk;NghJ> mjpfg;gbahf tUk; kpd;Ndhl;lk; 
Gtpapy; kpd;dpwf;fk; nra;ag;gl;L> kpd; mjph;r;rpapypUe;J ehk; ghJfhf;fg;gLfpNwhk;. GtpahdJ 
rpwe;j kpd;flj;jp vd;gjhy;> gOjile;j kpdfhg;GiwapypUe;J frpAk; kpd;rhuk; mjd; topNa 
gha;e;J nry;fpwJ.  
 
kpd;dy; flj;jp:  
 
caukhd fl;llq;fis kpd;dy; ghjpg;GfspypUe;J ghJfhf;f cjTk; xU fUtp kpd;dy; 
flj;jp MFk;. ,e;j kpd;dy; flj;jpapy; xU cNyhfj; jz;lhdJ fl;llj;jpd; Nkw;gFjpapy; 
fhw;Wld; njhlh;G nfhs;Sk; tz;zk; nghUj;jg;gl;bUf;Fk;. fl;llq;fs; fl;lg;gLk;NghJ> ,e;j 
cNyhfj; jz;Lk; mjpypUe;J tUk; jhkpuf; fk;gpAk; fl;llj;jpd; Rth;fspy; nghUj;jg;gLk;. 
jhkpuf; fk;gpapd; kWKid Gtpf;F mbapYs;s cNyhfj; jz;Lld; ,izf;fg;gl;bUf;Fk;.  
 
kpd;dy; tpOk;NghJ mJ fl;llj;jpd; Nkw;gFjpapy; ,Uf;Fk; $H;KidfisAila cNyhfj; 
jz;bdhy; ,Of;fg;gLfpwJ. GtpAld; ,izf;fg;gl;Ls;s jhkpuf; fk;gp topahf ,e;j 
kpd;Ndhl;lk; Gtpf;Fs; gha;fpwJ. kpd;dy; jhq;fp ,y;yhtpl;lhy; fl;llj;jpd; kPJ kpd;dy; 
Neubahf tpOe;J fl;llk; Nrjkile;JtpLk;.  
 
kpd; Rw;Wfs;:  
 
vjpnujph; kpd;D}l;lk; ngw;w ,uz;L cNyhff; Nfhsq;fis xU cNyhff; fk;gpapdhy; 
,izf;Fk; NghJ Fiwe;j kpd;dOj;jk; nfhz;l Nfhsj;jpypUe;J mjpf kpd;dOj;jk; nfhz;l 
Nfhsj;jpw;F vyf;l;uhd;fs; ghaj; njhlq;Fk; vd;gijg; gbj;Njhk;. ,ijg;NghyNt> kpd;dOj;j 
NtWghL nfhz;l xU kpd;fyj;jpd; ,U kpd;tha;fisAk; xU cNyhff; fk;gpapdhy; 
,izf;Fk;NghJ vjph; kpd;thapypUe;J Neh;kpd;tha;f;F vyf;l;uhd;fs; ghaj;njhlq;Fk;. 
kpd;%yk; xd;wpd; xU KidapypUe;J kw;nwhU Kidf;F vyf;l;uhd;fs; ghAk; ghij kpd;Rw;W 
vdg;gLk;.  
 
xU vspa kpd;Rw;wpy; kpd;rhu %yk; (kpd;fyk;)> vyf;l;uhd;fs; nry;tjw;fhd ghij (cNyhff; 
fk;gp)> Rw;wpy; ghAk; kpd;Ndhl;lj;ijf; fl;Lg;gLj;Jk; rhtp kw;Wk; kpd;rhuj;jhy; nray;gLk; xU 
rhjdk; (kpd;jil) Mfpa ehd;F $Wfs; fhzg;gLk;. kpd;fyk;> cNyhff; fk;gpfs;> rhtp 
kw;WK; kpd; tpsf;F Mfpait ,izf;fg;gl;Ls;sd. xU kpd;fyk; my;yJ tPLfspYs;s 
kpd;rhuk; ,jpy; kpd;%ykhf gad;gLj;jg;gLfpwJ. kpd;jil vd;gJ kpd;dhw;wiyg; gad;gLj;Jk; 
rhjdj;ijf; Fwpf;fpwJ. kpd;Rw;wpy; kpd;Ndhl;lk; gha;tjw;Fk;> mij epWj;Jtjw;Fk; kw;Wk; 
fl;Lg;gLj;Jtjw;Fk; rhtp gad;gLj;jg;gLfpwJ. rhtp %bapUf;Fk;NghJ kpd;Ndhl;;lk; 
vjph;kpd;thapypUe;J kpd;rw;wpYs;s cNyhff; fk;gp> kpd; tpsf;F> rhtp Mfpatw;wpd; topahfg; 
gha;e;J ,Wjpapy; Neh;kpd;thia te;jilfpwJ. kpd;tpsf;fpYs;s kpd;dpio topahf 
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kpd;Ndhl;lk; ghAk;NghJ mJ vhpaj;njhlq;Fk;. ,e;j ehd;F $WfisAk; ,uz;L topfspy; 
ehk; ,izf;fyhk;. mit njhlhpizg;G kw;Wk; gf;f ,izg;G MFk;.  
 
<y; (Eel) vd;w xU tifahd tpyhq;F kPd; 650 thl;]; msTf;F kpd;rhuj;ij cUthf;fp 
kpd;djph;r;rpia Vw;gLj;Jk;. Mdhy; njhlh;r;rpahf mJ kpd;djph;r;rpiaf; nfhLj;Jf; 
nfhz;bUe;jhy; mjDila clypy; ,Uf;Fk; kpd;D}l;lk; KOtJkhf kpd;dpwf;fk; 
mile;JtpLk;. mjd;gpd; mjidj; njhLk;NghJ kpd;djph;r;rp Vw;glhJ.  

 
 
njhlhpizg;G:  
xd;Wf;F Nkw;gl;l kpd;jilfisAk; (kpd; tpsf;Ffs;)> kpd;Ndhl;lk; gha;tjw;F xNu xU 
ghijiaAk; nfhz;Ls;s kpd;Rw;W njhlh; kpd;Rw;W vdg;gLk;. vyf;l;uhd;fs; kpd;fyj;jpd; xU 
Kidapy; njhlq;fp ve;jf; fpisfSkpy;yhj %ba kpd;Rw;wpy;> kpd; jilfs; (kpd; tpsf;Ffs;) 
topahfg; gha;e;J kpd;fyj;jpd; kWKidiar; nrd;wilfpd;wd. njhlhpy; cs;s midj;J 
kpd;$WfSk; xd;wd;gpd; ,izf;fg;gl;Ls;sd. ,jdhy;> kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;jpd; 
kjpg;G kpd;Rw;W KOtJk; khwhky; ,Uf;Fk;. Mdhy; kpd;dOj;jj;jpd; kjpg;ghdJ 
kpd;Rw;wpYs;s kpd;jilfspy; gphpe;J fhzg;gLfpwJ.  
 
njhlhpizg;gpy; kpd;fyj;jpypUe;J kpd;D}l;lk; (vyf;l;uhd;) gha;tjw;F xNu xU %ba Rw;W 
kl;LNk cs;sJ. ,jpy; kpd;fyk;> rhtp kw;Wk; ,uz;L kpd;tpsf;Ffs; xd;wpd; gpd; xd;whf 
,izf;fg;gl;Ls;sd. kpd;Rw;wpy; ,uz;L kpd;tpsf;FfSk; ,izf;fg;gl;bUf;Fk; thpirapd;gb> 
mit xt;nthd;wpd; topahf vyf;l;uhd;fs; gha;e;J nry;yk;.,izg;gpYs;s VNjDk; xU 
kpd;tpsf;if ePf;fptpl;lhy; gpw kpd;tpsf;FfSf;F kpd;Ndhl;lk; gha;tJ jilgLk;. 
tpohf;fhyq;fspy; njhlh; kpd;tpsf;Ffis ehk;; mikf;fpNwhk;. njhlh; ,izg;gpYs;s 
kpd;tpsf;FfSs; xU kpd;tpsf;F gOjile;jhYk; gpw tpsf;FfSk; vhpahJ. njhlhpy; 
,izf;fg;gLk; kpd;tpsf;Ffspd; vz;zpf;ifia mjpfg;gLj;Jk;NghJ kpd;tpsf;Ffspd; 
ntspr;rk; Fiwe;J nfhz;Nl tUk;. Vnddpy;> kpd;fyj;jpYypUe;J tUk; kpd; jpwd; mjpf 
vz;zpf;ifapyhd kpd;tpsf;Ffspy; gfph;e;j nfhs;sg;gLfpwJ.  
 
kpd;jilfs; njhlhpizg;gpy; cs;s NghJ xt;nthU kpd;jil topahfTk; xNu msT 
kpd;Ndhl;lk; gha;tijAk;> mtw;wpw;fpilNa kpd;dOj;jk; ntt;Ntwhf ,Ug;gijAk; ehk; 
ghh;j;Njhk;. %d;W kpd;tpsf;Ffs; xNu njhlhpy; ,izf;fg;gl;Ls;sjhf ehk; fUJNthk;. 
Rw;wpd; topahfg; ghAk; kpd;Ndhl;lj;ij I vdTk;. kpd;tpsf;FfSf;F ,ilNaAs;s 
kpd;dOj;jj;ij V1, V2, V3vdTk; vLj;Jf;nfhz;lhy;> kpd;%yj;jpypUe;J nfhLf;fg;gLk; 
kpd;dOj;jk; V xt;nthU kpd;tpsf;FfSf;F ,ilNaAs;s kpd;dOj;jq;fspd; $LjYf;Fr; 
rkkhf ,Uf;Fk;.  
    V = V1 + V2 + V3 
 
gf;f ,izg;G:  
 
gf;f ,izg;gpy;> xd;Wf;F Nkw;gl;l kpd;jilfs; (kpd;tpsf;Ffs;) xd;Wf;F Nkw;gl;l 
ghijfisf; nfhz;l kpd;Rw;wpy; ,izf;fg;gLfpd;wd. ,jdhy;> kpd;fyj;jpd; xU 
KidapypUe;J Gwg;gLk; vyf;l;uhd;fs; xd;Wf;F Nkw;gl;l %ba Rw;Wf;fspy; gha;e;J 
kpd;fyj;jpd; kWKidia milfpd;wd. gf;f ,izg;gpy; kpd;jilfSf;fpilNa cs;s 
kpd;dOj;jk; khwhky; xNu msthf ,Uf;Fk;. Mdhy; kpd;Rw;wpd; topahfg; ghAk; kpd;Ndhl;lk; 
xt;nthU kpd;jilapYk; gphpe;J ntt;NtW msthf ,Uf;Fk;.  
 
kpd;Ndhl;lkhdJ ABEFA kw;Wk; ABCDEFA Mfpa ,U ghijfspy; gha;e;J nry;y KbAk;. 
kpd;fyj;jpypUe;J tUk; kpd;Ndhl;lkhdJ ABEFAvd;w ghij topahfNth my;yJ 
ABCDEFA vd;w ghij topahfNth gha;e;J kPz;Lk; kpd;fyid te;jilfpd;wJ. ,jpy; xU 
kpd;tpsf;F gOjile;jhYk;> ,uz;lhtJ kpd;tpsf;F vhpaKbAk; vd;gij mwpayhk;. 
Vnddpy;> kpd;Ndhl;lkhdJ ,uz;L ntt;NtW ghijfspy; gha;fpwJ. ehk; tPLfspy; 
gad;gLj;jg;gLk; kpd;tpsf;Ffs; midj;Jk; gf;f ,izg;gpy; ,izf;fg;gl;Ls;sd. ,jdhy; 
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tPl;by; ,Uf;Fk; xU kpd;tpsf;F vhpahky; ,Ue;jhYk; gpw tpsf;Ffs; vhpfpd;wd. NkYk;> 
njhlhpizg;gpYs;s kpd;  
 
njhlh; kw;Wk; gf;f ,izg;GfSf;F ,ilNa cs;s NtWghL:  
 

njhlh; ,izg;Gr; Rw;W  gf;f ,izg;Gr; Rw;W  

kpd;Rw;wpYs;s midj;Jf; $WfspYk; rk 
mstpyhd kpd;Ndhl;lk; ghAk;  

xt;nthU $wpYk; ghAk; kpd;Ndhl;lq;fspd; 
$Ljy; kpd;fydpypUe;J ghAk; 
kpd;Ndhl;lj;jpw;Fr; rkkhf ,Uf;Fk;  

kpd;Rw;wpd; xt;nthU $WfSf;F ,ilNaahd 
kpd;dOj;jq;fspd; $Ljy; kpd;fydpd; 
kpd;dOj;jj;jpw;Fr; rkkhf ,Uf;Fk;  

kpd;Rw;wpYs;s midj;J $WfSf;fpilNa 
cs;s kpd;dOj;jk; Rkkhf ,Uf;Fk;  

midj;J kpd;$WfSk; xd;wd; gpd; xd;whf 
,izf;fg;gl;bUf;Fk;  

midj;J kpd;$WfSk; gf;f ,izg;gpy; 
,izf;fg; gl;bUf;Fk;  

VNjDk; xU Gs;spapy; ,izg;G jilgl;lhy; 
kpd; Rw;wpd; topahf kpd;Ndhl;lk; ghahJ  

VNjDk; xU kpd;$W nray;glhky; 
,Ue;jhYk; kw;w kpd;$Wfs; topahf 
kpd;Ndhl;lk; ghAk;  

 
tpsf;Ffisg;Nghy; gf;f ,izg;gpy; kpd;tpsf;Ffs; kq;fp vhptjpy;iy. Vnddpy;> xU 
kpd;Rw;Wg; ghijapy; ,Uf;Fk; kpd;dOj;j NtWghLjhd; midj;J kpd;Rw;Wg;ghijfspYk; 
,Uf;Fk;.  
 
%d;W kpd;tpsf;Ffs; gf;f ,izg;gpy; ,izf;fg;gl;Ls;sjhff; fUJNthk;. xt;nthU 
kpd;tpsf;fpdpilNa V vd;w kpd;dOj;jk; cs;sjhfTk; xt;nthU kpd;tpsf;fpYk; I1, I2, I3vd;w 
kpd;Ndhl;lq;fs; gha;tjhfTk; vLj;Jf;nfhz;lhy;> kpd;fydpypUe;J ghAk; kpd;Ndhl;lkhdJ (I), 
%d;W kpd;jilfspd; topahfg; ghAk; kpd;Ndhl;lj;jpw;Fr; rkkhf ,Uf;Fk;.  
  I = I1 + I2 + I3  
 
 
kpd;Ndhl;lj;jpd; tpisTfs;:  
 
xU flj;jpapd; topahf kpd;Ndhl;lk; ghAk;NghJ mJ xUrpy tpisTfis Vw;gLj;JfpwJ. 
,it kpd;Ndhl;lj;jpd; tpisTfs; vd;W miof;fg;gLfpd;d. kpd;Ndhl;lj;jpd; ,e;j 
tpistpdhy; kpd;dhw;wyhdJ ntg;g Mw;wy;> ,ae;jpu Mw;wy;> fhe;j Mw;wy;> Ntjp Mw;wy; 
vd gy;NtW Mw;wy;fshf khw;wkilfpd;wJ.  
 
kpd;Ndhl;lj;jpd; Ntjp tpisT:  
cNyhfq;fs; kpd;rhuj;ijf; flj;Jk; vd;gij ehk; mwpNthk;. ,e;jr; nray;ghL %yk; 
jputg;nghUs;fSk; kpd;rhuj;ijf; flj;Jk; vd;gij ehk; mwpaKbfpwJ. fiury; xd;wpd; 
topNa kpd;rhuj;ijr; nrYj;Jk;NghJ fiurypy; rpy Ntjptpidfs; cz;lhfpd;wd. ,e;j 
Ntjptpidfs; kpd;rhuj;ijf; flj;Jk; vyf;l;uhd;fis cz;L gz;Zfpd;wd. ,JNT 
kpd;Ndhl;lj;jpd; Ntjp tpisT MFk;. fiurypd; topahf kpd;Ndhl;lj;ijr; nrYj;Jk;NghJ 
fiurypy; ,Uf;Fk; %yf;Wfs; Neh; kw;Wk; vjph; kpd; madpfshf Ntjpr; rpijtiltJ 
kpd;dhw;gFj;jy; vdg;gLk;. kpd;dhw;gFj;jy; gy;NtW Jiwfspy; gad;gLfpwJ. cNyhfq;fis 
mtw;wpd; jhJg;nghUs;fspypUe;J gphpj;njLj;jy; kw;Wk; J}a;ikg;gLj;Jjypy; kpd;dhw;gFj;jy; 
kw;Wk; J}a;ikg;gLj;Jjypy; kpd;dhw;gFj;jy; Kiw gad;gLj;jg;gLfpwJ. kpd;dhw; gFj;jypd; 
kpf Kf;fpakhd gad; kpd;Kyhk; G+Rjy; MFk;.  
 
kpd;Kyhk; G+Rjy;:  
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kpd;Ndhl;lj;jpd; Ntjptpistpd; nghJthd gad;ghL kpd;Kyhk; G+Rjy; MFk;. 
kpd;Ndhl;lj;ijg; ghar; nra;tjd; %yk;> xU cNyhfj;jpd; glyj;ij kw;nwhU cNyhfj;jpd; 
Nkw;gug;gpy; gbaitf;Fk; epfo;T kpd;Kyhk; G+Rjy; vdg;gLk;.  
 
kpd;Kyhk; G+Rjy; gy;NtW Jiwfspy; gad;gLfpwJ. cWjpj; jd;ikf;fhf ghyq;fs; kw;Wk; 
thfdq;fspy; ehk; ,Uk;gpidg; gad;gLj;JfpwNwhk;. Mdhy; ,Uk;gpd;kPJ mhpkhdk; Vw;gl;L 
mJ JUg;gpbf;fpwJ. ,Uk;gpd; kPJ Vw;gLk; mhpkhdk; kw;Wk; JUg;gpbj;jiyj; jtph;g;gjw;fhf 
mjd; kPJ Jj;jehfg;glyk;l G+rg;gLfpwJ. mJNghy> FNuhkpak; gsgsg;Gj; jd;ikAilaJ. 
mJ vspjpy; JUg;gpbg;gjpy;iy. vspjpy; ,jd;kPJ fPwy; tpohJ. Mdhy;. FNuhkpak; tpiy 
cah;e;jJ. NkYk;> FNuhkpaj;ij kl;LNk gad;gLj;jp Kw;wpYkhf xU nghUis 
cUthf;Ftjw;F mjpf nryT Vw;gLk;. vdNt> thfdq;fspd; cjphp ghfq;fs;> Foha;fs;> 
vhpthA vhpfyd;fs; kpjptz;bapd; ifg;gpbfs;> thfdq;fspd; rf;fuq;fs; Mfpatw;iw tpiy 
kypthd cNyhfj;jhy; nra;J> gpwF mjd; kPJ FNuhkpak; Nkw;G+r;rhf G+rg;gLfpwJ.  
 
kpd;Ndhl;lj;jpd; ntg;g tpisT:  
 
flj;jpapd; topahf kpd;Ndhl;lk; ghAk;NghJ> mjpy; efUk; vyf;l;uhd;fSf;Fk;> mjpYs;s 
%yf;$WfSf;Fk; ,ilNa Fwpg;gplj;jFe;j mstpy; cuha;T eilngWk;. ,e;j epfo;tpd; 
NghJ kpd;dhw;wy; ntg;g Mw;wyhf khw;wg;gLfpwJ. ,JNt kpd;Ndhl;lj;jpd; ntg;g tpisT 
MFk;. mt;thW cUthFk; ntg;gj;jpd; msT mf;fk;gpahy; toq;fg;gl;l kpd;jiliag; 
nghWj;J mikAk;.  
 
jhkpuf; fk;gp Fiwe;j msT kpd;jiliaf; nfhz;bUg;gjhy;> mJ vspjpy; 
ntg;gkiltjpy;iy. mNj rkak; kpd;tpsf;Ffspy; gad;gLj;jg;gLk; lq;];ld; my;yJ epf;Nuhk; 
Mfpatw;wpd; nky;ypa fk;gpfs; mjpf kpd;jiliaf; nfhz;Ls;sd. vdNt> mit vspjpy; 
ntg;gkilfpd;wd. ,jdhy;jhd; lq;];ld; fk;gpia kpd;tpsf;FfspYk;> epf;Nuhk; fk;gpia 
nghUs;fis ntg;gg;gLj;jg; gad;gLk; tPl;L cgNahfg; nghUs;fspYk; gad;gLj;JfpNwhk;. 
kpd;rhuj;jpd; ntg;gtpistpid gy;NtW rhjdq;fspy; fhzKbAk;. mtw;Ws; rpy fPNo 
jug;gl;Ls;sd.  
 
kpd; cUfp:  
 
Fiwthd cUFepiy nfhz;l nts;sPak; kw;Wk; fhhPak; fye;j cNyhff; fyitapdhy; 
jahhpf;fg;gl;l Jz;Lf; fk;gpNa kpd; cUfp MFk;. ,jid kpd;Rw;Wf;fspy; ,izf;fyhk;. ,J 
xU Fwpg;gpl;l msT kpd;rhuj;ij kl;LNk gad;gLj;jf;$baJ. mjpf mstpyhd kpd;Ndhl;lk; 
,jd; topahfg; ghAk;NghJ> ,J #lhfp cUfptpLfpd;wJ. ,J Fiwe;j cUFepiyiaf; 
nfhz;Ls;sjhy; vspjpy; cUfp kpd;Rw;iw jpwe;j Rw;whf;fptpLk;. ,jdhy;> kpd;rhjdq;fs; 
gOjhtJ jtph;f;fg;gLfpwJ. 
 
kpd; rikaw;fyd;:  
kpd; rikaw;fyDf;Fs; ,Uf;Fk; fk;gpr;RUspy; kpd;Ndhl;lk; ghAk;NghJ mJ #lhtjhy;> 
rikaw;fyDk; #lhfpwJ. ,jdhy; ntspg;gLk; ntg;g Mw;wiy ntg;gf;flj;jy; %ykhf 
rikaw;fyd; ngWfpwJ.  
 
kpd; nfhjpfyd; (Electric kettle):  
 
nfhjpfydpd; mbg;gFjpapy; ntg;gNkw;Wk; rhjdk; itf;fg;gl;bUf;Fk;. ntg;gNkw;Wk; 
rhjdj;jpypUe;J ntspg;gLk; ntg;gk; jputk; KOtJk; ntg;gr;rydk; %yk; guTfpd;wdJ.  
 
kpd; ,];jphpg;ngl;b:  
 
ntg;gNkw;Wk; rhjdj;jpd; topahf kpd;Ndhl;;lk; ghAk;NghJ cUthFk; ntg;gkhdJ> 
mbg;gFjpapYs;s fdkhd cNyhfg; gl;ilf;Ff; flj;jg;gLfpwJ. ,jdhy;> mjd; ntg;gepiy 
mjpfhpf;fpwJ. ,e;j ntg;g Mw;wy; Milfisj; Nja;f;f cjTfpwJ.  
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myF-6 
 

xyp 
 

mwpKfk; 
 
 ek; md;whl tho;f;ifapy; gytpjkhd xypfisf; Nfl;fpNwhk;.  ,b> Xir> gwitfspd; 
xyp> tpyq;Ffspd; xyp> ,iyfspd; ryryg;G> thndhyp kw;Wk; njhiyf;fhl;rpapy; ,ir 
kw;Wk; thfdq;fspd; rj;jk; Mfpait ek; midtUf;Fk; njhpe;jpUf;Fk; rpy xypfshFk;.  
xt;nthU xypf;Fk; Fwpg;gpl;l gz;Gfs; cs;sd.  xUtUf;nfhUth; njhlh;Gnfhs;tjw;F xyp 
ekf;F cjTfpwJ.  tpyq;Ffs; jq;fs; ,dj;jpd; kw;w cWg;gpdh;fSld; xypapd; cjtpAld; 
njhlh;G nfhs;fpd;wd.  ,ir Nghd;w rpy xypfs; ekf;Fg; gphpakhdit> mtw;iwf; Nfl;f 
tpUk;GfpNwhk;.  Mdhy; rpy xypfs;> vLj;Jf;fhl;lhf> ,iur;ry; tpUk;gj;jfhjJ.  ,e;jg; 
ghlj;jpy; xypapd; cUthf;fk; kw;Wk; guTjy; gw;wp gbg;Nghk;.  kdpj Fuy;tis mikg;G> 
Nfl;ly;> xyp khRghL kw;Wk; mijf; fl;Lg;gLj;Jk; topfs; Fwpj;Jk; gbg;Nghk;. 
 
xyp cUthjy; 
 
 xU nghUs; mjph;Tf;F cl;gLj;jg;gl;lhy; xyp cUthfpwJ.  mjph;T vd;gJ xU 
nghUspd; Kd;Dk; gpd;Dkhd ,af;fk; MFk;.  xU nghUspd; Kd;Dk; gpd;Dkhd ,af;fk; 
mjph;Tfis cUthf;Fk;. ,J Rw;Wg;Gwj;jpw;F flj;jg;gLk;.  mjph;Tfs; ve;j nghUspd; 
topNa flj;jg;gLfpwNjh mJ Clfk; vd miof;fg;gLfpwJ.  xyp xU Clfk; topahf 
%yg; Gs;spapypUe;J Nfl;gtUf;F xypapd; cUthf;fj;ij ehk; Ghpe;J nfhs;s KbAk;.   
 

ug;gh;Ngz;l; mjph;T 
 
 

 ug;gh; Ngz;il ,Oj;J tpLk;NghJ mJ mjph;TWk;. ug;gh; Ngz;l; mjph;TWk; tiu 
Nyrhd (`k;kpq;) xypia ePq;fs; Nfl;fyhk;.  ug;gh; Ngz;l; mjph;TWtij epWj;jpaTld; 
(`k;kpq;) xyp epd;WtpLfpwJ.  mjph;TWk; Jfs;fshy; xyp cUthfpwJ vd;gij ,J 
cWjpg;gLj;JfpwJ.  fpl;lhh; kw;Wk; rpj;jhh; Nghd;w ,irf; fUtpfspy; ,e;j tifahd 
mjph;Tfis ePq;fs; czuyhk;. 
 

cNyhfq;fspy; Vw;gLk; mjph;Tfs; 
 

 
 mjph;Tfs; xypia cUthf;FfpwJ vd;gij ,e;j nray;ghL fhl;LfpwJ.  ,e;j 
Kiwapy; ghidia njhLtjd; %yk; mjph;Tfis czu KbAk;.  Mdhy; rpy 
re;jh;g;gq;fspy; mjph;Tfisg; ghh;f;f KbAk;. 
 

mjph;TWk; jl;L jz;zPhpy; miyfis cUthf;FfpwJ 
 
 

 xU nghUs; mjph;Tf;F cl;gLj;jg;gl;lhy; mJ xypia cUthf;FfpwJ vd;gij 
Nkw;fz;l nray;ghLfs; fhl;Lfpd;wd.  mjph;T %yk; cUthFk; xyp xU ,lj;jpypUe;J 
,d;ndhU ,lj;jpw;F gug;gg;gLfpwJ.  mJ ek; fhij milAk; NghJ xypiaf; Nfl;fpNwhk;. 
 
xyp guTjy; 
 
 njhiytpy; epw;Fk; cq;fs; ez;giu ePq;fs; miof;Fk;NghJ> cq;fs; Fuiy cq;fs; 
ez;gh; Nfl;f KbAk;.  xyp cq;fs; ez;giu vt;thW milfpwJ? xyp xU ,lj;jpypUe;J 
,d;ndhU ,lj;jpw;F gazpg;gjhy; mtuhy; Nfl;f KbfpwJ.   Xyp vd;gJ xU tif Mw;wy; 
kw;Wk; mJ gut xU Clfk; Njit.  fPNo nfhLf;fg;gl;Ls;s nray;ghl;bypUe;J ,ijg; 
Ghpe;J nfhs;s KbAk;. 
 

kzp[hb 
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,e;j NrhjidapypUe;J xyp ntw;wplj;jpy; gut KbahJ vd;gJ njspthfpwJ.  mjw;F 
fhw;W Nghd;w xU Clfk; Njit.  xyp ePh; kw;Wk; jplg;nghUl;fspYk; gazpf;fpwJ.  
xypapd; Ntfk; jputq;fis tpl jplg;nghUl;fspy; mjpfk; Mdhy; ,J thAf;fspy; kpff; 
FiwT. 
 
jhk]; My;th vbrd;> 1877 Mk; Mz;by; xypg;gjpT rhrdj;ijf; fz;Lgpbj;jhh;.  ,J 
gjpT nra;ag;gl;l xypia ,af;Fk; rhjdk; MFk;. 
 
 xypapd; Ntfk; vd;gJ xU nehbapy; mJ gazpf;Fk; J}uk;.  ,ijvvd Fwpf;fyhk;.  
,J v = n vd;w FwpaPl;lhy; Fwpf;fg;gLfpwJ> ,q;F n vd;gJ mjph;ntz; kw;Wk;  vd;gJ 
miyePsk;. 
 
miyePsk; vd;gJ njhlh;r;rpahd ,uz;L Jfs;fSf;F ,ilapyhd J}uk; MFk;> mit 
xNu fl;lj;jpy; mjph;TWfpd;wd.  ,J fpNuf;f vOj;jhy; Fwpf;fg;gLfpwJ.  miyePsj;jpd; 
myF kPl;lh; (kP) MFk;. 
 
mjph;ntz; vd;gJ xU nehbapy; Vw;gLk; mjph;Tfspd; vz;zpf;if MFk;. 
 
,J ‘n’ my;yJ (Hz) My; Fwpf;fg;gLfpwJ.  mjph;ntz;zpd; myF (n`u;l;];) MFk;. 
 
fzf;fPL -1 
xU xyp 50 n`h;l;]; mjph;ntz; kw;Wk; 10 kP miyePsk; nfhz;lJ.  xypapd; Ntfk; 
vd;d? 
 
jPh;T 
nfhLf;fg;gl;l jfty;>n = 50 Hz,   = 10m 
                v = n  
                v  = 50 × 10 
                v  = 500 ms-1 
 
fzf;fPL -2 
xU xyp 5 Hz mjph;ntz; kw;Wk; 25 ms-1 Ntfj;ijf; nfhz;Ls;sJ.   xypapd; 
miyePsk; vd;d? 
 
jPh;T  
nfhLf;fg;gl;l jfty;>n = 5 Hz,   = 25 ms-1 
                v = n  
                v  = v/n 
                v  = 25/5  = 5 m 
 
 Xypapd; NtfkhdJ ntg;gepiy> mOj;jk; kw;Wk; <ug;gjk; Nghd;w gz;Gfisg; 
nghWj;J khWgLk;. ve;j xU Clfj;jpYk;> ntg;gepiy mjpfhpf;Fk; NghJ xypapd; NtfKk; 
mjpfhpf;fpwJ.  vLj;Jf;fhl;lhf> fhw;wpy; xypapd; Ntfk; 0°C ,y; 331ms-1 MFk;. kw;Wk; 22°C 
,y; 344ms-1 MFk;. gy;NtW Clfq;fspy; xU Fwpg;gpl;l ntg;gepiyapy; xypapd; Ntfk; 
ml;ltizapy; gl;bayplg;gl;Ls;sJ. 
 

Ntt;NtW Clfq;fspy; 25°C,y; xypapd; Ntfk; 
epiy nghUs; Ntfk; (ms-1) 

jplg;nghUs; 
mYkpdpak; 6420 
Jug;gpbf;fhj v/F 5960 
,Uk;G 5950 
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jputq;fs; 
fly; ePh; 1530 
fha;r;rp tbfl;ba ePh; 1498 

thAf;fs; 
i`l;u[d; 1284 
Mf;]p[d; 316 

 
fhw;wpy; cs;s ePhpd; msT <ug;gjk; vd;W miof;fg;gLfpwJ.  ,J Fsph;fhyj;jpy; 
FiwthfTk;> Nfhilapy; mjpfkhfTk; ,Uf;Fk;.  <ug;gjk; mjpfhpg;gjd; %yk; xypapd; 
Ntfk; mjpfhpf;fpwJ.  <ug;gjk; mjpfhpf;Fk;NghJ fhw;wpd; mlh;j;jp FiwtNj ,jw;Ff; 
fhuzk; 
 
 xyp ntt;NtW Clfq;fspy; ntt;NtW Ntfq;fspy; guTk; vd;gij fz;Nlhk;.  
,g;NghJ mJ xU Clfj;jpy; vt;thW gazpf;fpwJ vd;gijg; ghh;g;Nghk;.  mjph;TWk; nghUs; 
mijr; Rw;wpAs;s Jfs;fspd; mjph;Tf;F fhuzkhfpwJ vd;gij ehk; mwpNthk;.  xU nghUs; 
mjph;TWk;NghJ mjpy; cs;s Jfs;fs; eL Gs;spapypUe;J ,lg;ngah;r;rp milfpwJ.  gpd;dh; 
mJ mUfpYs;s Jfs; kPJ xU Mw;wiy flj;JfpwJ.  xyp xUthpd; nrtpg;giw milAk; 
tiu ,e;j nray;KiwahdJ njhlh;fpwJ. 
 
 ,ijg; Ghpe;Jnfhs;tjw;F mjph;TWk; ,irf;fitia fUj;jpy; nfhs;Nthk;.  xU 
,irf;fit Kd;Ndhf;fp efUk;NghJ Kd;dhy; cs;s fhw;iw mOj;jp cah; mOj;jg; 
gFjpia cUthf;FfpwJ.  glj;jpy; fhl;lg;gl;Ls;sgb ,e;j gFjp xU (C) vd;W 
miof;fg;gLfpwJ.  ,J gpd;Ndhf;fp efUk;NghJ> Fiwe;j mOj;j gFjpia (R) 
cUthf;FfpwJ. ,it xyp miyfis cUthf;Ffpd;wd> ,J Clfk; topahf guTfpwJ. 
 

 
 xyp vd;gJ xU tif Mw;wyhFk;> ,J fhw;W my;yJ NtW ve;j Clfj;jpd; 
topahfTk; ,ae;jpu miy tbtj;jpy; guTfpwJ.  ,ae;jpu miy tbtj;jpy; guTfpwJ.  
,ae;jpu miy vd;gJ tbtj;jpy; guTfpwJ.  ,ae;jpu miy vd;gJ xU Jfs;fs;  
eLg;Gs;spapypUe;J rPuh mjph;TWtjhy; cUthFk; miy MFk;.  ,J Jfs;fspd; 
njhlh;r;rpahd mjph;Tfspd; fhuzkhf xU  Clfj;jpy; guTfpwJ.  mjhtJ Mw;wy; xU 
JfspypUe;J kw;nwhU Jfs;fSf;F miy tbtj;jpy; flj;jg;gLfpwJ.  ,J Jfs;fspd; 
mjph;Tfshy; Vw;gLfpwJ. 
 
miy ,af;fj;jpd; rpwg;gpay;G 
1. miy ,af;fj;jpy;> Mw;wy; kl;LNk flj;jg;gLfpwJ Jfs;fs; my;y. 
2. miy ,af;fj;jpd; Ntfk; mjph;TWk; Jfspd; jpirNtfj;jpypUe;J NtWgl;lJ. 
3. xU ,ae;jpu miyapd; gutYf;F> epiykk;> rPuhd mlh;j;jp> kPl;rp jd;ik> 
Jfs;fSf;fpilNa Fiwe;j cuha;T Nghd;w gz;Gfisf; nfhz;bUf;f Ntz;Lk;. 
 
tpz;ntsp tPuh;fs; xUtUf;nfhUth; vt;thW njhlh;G nfhs;fpwhh;fs;? tpz;ntsp tPuh;fs; 
jq;fs; jiyf;ftrq;fspy; rpy rhjdq;fisf;  nfhz;Ls;sdh;> mit xyp miyfis 
NubNah miyfshf khw;wp flj;Jfpd;wd. 
 
,ae;jpu miy tiffs; 
,ae;jpu miyapy; ,uz;L tiffs; cs;sd. 
 
1. FWf;fiy 
2. nel;liy 
 
FWf;fiy 
  
 FWf;fiyapy; Jfs;fs; mjph;TWk; jpirahdJ. miy gutypd; jpirf;F nrq;Fj;jhf 
,Uf;Fk;.  vLj;Jf;fhl;lhf fk;gpfspy; miyfs;> xyp miyfs;. FWf;fiyfs; jpl kw;Wk; 
jputq;fspy; kl;LNk cUthFk;. 

 
nel;liy 
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 nel;liyapy; Jfs;fs; miy guTk; jpirf;F ,izahf mjph;TWfpd;wd.  
vLj;Jf;fhl;lhf eP&w;Wfspd; miyfs;> nel;liy jplg;nghUl;fspYk;> jputq;fspYk;> 
thAf;fspYk; cUthfpd;wd. 
 

 
G+fk;gj;jpd; NghJ cUthFk; miyfs; nel;liyf;F cjhuzk; MFk;.  ntbg;Gfs;> 
G+fk;gq;fs; kw;Wk; vhpkiy ntbg;Gfs; fhuzkhf G+kpapd;  mLf;Ffs; topahf guTk; 
miyfs; epy mjph;T miyfs; vd;W miof;fg;gLfpd;wd.   xU i`l;Nuh/Nghd; 
kw;Wk; epy mjph;T msitiag; gad;gLj;jp xUth; ,e;j miyfisg; mwpe;J mtw;iwg;  
gjpT nra;ayhk;.   Seismology vd;gJ epy mjph;T mjph;T miyfspd; Ma;itf; 
ifahSk; mwptpaypd; fpis. 
 
xypapd; gz;Gfs; 
 
 ePq;fs; Nfl;Fk; midj;J xypfSk; xNu tifia rhh;e;jit my;y.  xt;nthU xypAk; 
kw;nwhd;wpypUe;J rpy gz;Gfspy; NtWgLfpd;wd. 
 
cug;G 
 
 nky;ypa my;yJ gytPdkhd xypia cuj;j xypapypUe;J NtWgLj;;Jtjw;F  cjTk; 
xypapd; rpwg;gpay;Ng cug;G vd tiuaWf;fg;gLfpwJ.  xypapd; cug;G mjd; tPr;irg; 
nghWj;jJ.  mjpf miy tPr;R rg;jkhfTk; Fiwe;j miy tPr;R nky;ypa xypahfTk; 
,Uf;Fk;. xU buk; (drum) nkd;ikahf mbf;fg;gLk;NghJ> nky;ypa xyp cUthfpwJ.  
,Ug;gpDk;> mJ tYthf mbf;fg;gLk;NghJ> cuj;j xyp cUthfpwJ.  xypapd; cuj;jypd; 
myF nlrpgy; (dB) MFk;. 
 
miyapd; tPr;R vd;gJ ikag;Gs;spapy; ,Ue;J Jfspd; mjpfgl;r ,lg;ngah;r;rp MFk;.  
,ij ‘A’ vd;w vOj;jhy; Fwpf;fg;gLfpwJ.  tPr;rpd; myF ‘kPl;lh;’(m) 
 
RUjp 
 
 RUjp vd;gJ xypapd; rpwg;gpay;G MFk;.  ,J xU jl;ilahd xyp kw;Wk; 
nkd;ikahd xypia NtWgLj;jp mwpa cjTfpwJ.  mjph;ntz; mjpfkhf ,Uf;Fk;NghJ 
RUjp mjpfkhf ,Uf;Fk;.  cah; RUjp xU xypf;F nkd;ikia nfhLf;fpwJ.  tprpy;> kzp> 
Gy;yhq;Foy; kw;Wk; taypd; Mfpatw;why; cUthFk; xyp mjpf RUjp nfhz;l xypfshFk;. 
 
 nghJthf> xU ngz;zpd; Fuy; Mzpd; Fuiytpl cah;e;j RUjp nfhz;ljhf 
,Uf;Fk;.  mjdhy;jhd; xU ngz;zpd; Fuy; Mzpd; Fuiytpl nkd;ikahdjhf cs;sJ.  
rpq;fj;jpd; fh;[id kw;Wk; buk;i] mbg;gJ Fiwe;j RUjp nfhz;l xypf;F rpy 
vLj;Jf;fhl;Lfs; MFk;. 
 
juk; 
 
 juk; vd;gJ xypapd; kw;nwhU rpwg;gpay;G MFk;.  ,J xNu RUjp kw;Wk; tPr;R nfhz;l 
,uz;L xypfis NtWgLj;jp mwpa cjTfpd;wJ.  cjhuzkhf xU ,irf;FOtpy;> rpy 
,irf;fUtpfs; cUthf;Fk; xypfSf;F xNu RUjp kw;Wk; cug;G ,Uf;fyhk;.  MdhYk;> 
xt;nthU fUtp cUthf;Fk; xypiaAk; juj;jpd; %yk; ePq;fs; njspthf milahsk; 
fhzyhk;. 
 
Nfl;ff;$ba jd;ik kw;Wk; tuk;G 
 
Xypia mjph;ntz;zpd; mbg;gilapy; %d;W tifahf gphpf;fyhk;.  
• Nfl;nghyp 
• Fw;nwhyp 
• kPnahyp 
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Nfl;nghyp 
 
 20n`u;l;]; Kjy; 20000 n`h;l;]; tiuapyhd mjph;ntz; nfhz;l xyp Nrhdpf; xyp 
my;yJ Nfl;nghyp vd;W miof;fg;gLfpwJ.  ,e;j xypfis kdpjh;fshy; kl;LNk Nfl;f 
KbAk;.  kdpj fhJfshy; 20n`u;l]_f;F fPo; cs;s my;yJ 20000 n`u;l;]_f;F Nky; 
cs;s mjph;ntz;fSld; $ba xypfisf; Nfl;f KbahJ.   vdNt> NkNy cs;s tuk;G 
Nfl;ff;$ba xypapd; tuk;G vd miof;fg;gLfpwJ.   
 
Fw;nwhyp 
 
 20 n`u;l;]_f;F Fiwthd mjph;ntz; nfhz;l xyp Fw;nwhyp my;yJ ,d;/g;uhNrhdpf; 
xyp vd;W miof;fg;gLfpwJ.  ,e;j xypia kdpjh;fshy; Nfl;f KbahJ.  Mdhy; eha;> 
lhy;gpd; Nghd;w rpy tpyq;Ffs; ,e;j mjph;ntz;zpd; xypfisf; Nfl;f KbAk;. Fw;nwhypapd; 
gad;fs; fPNo nfhLf;fg;gl;Ls;sd.   

• ,J G+kp fz;fhzpg;G mikg;gpy; gad;gLj;jg;gLfpwJ> 
• ,J kdpj ,jaj;jpd; nray;ghLfs; Fwpj;j Ma;tpYk; gad;gLj;jg;gLfpwJ. 

 
kPnahyp 
 
 20000 n`u;l;i] tpl mjpf mjph;ntz; nfhz;l xyp kPnahyp xyp vd 
miof;fg;gLfpwJ.  ntsthy;fs;> eha;fs;> lhy;gpd;fs; Nghd;w tpyq;Ffs; rpy kPnahypfis 
Nfl;f KbfpwJ.  kPnahypapd; rpy gad;ghLfs; fPNo nfhLf;fg;gl;Ls;sd. 

• ,J ‘NrhNdhfpuhk;’ Nghd;w kUj;Jt gad;ghLfspy; tphpthfg; gad;gLj;jg;gLfpwJ.  
• ,J Nrhdhh; mikg;gpy; flypd; Moj;ijf; fz;lwpaTk; ePh;%o;;fpf; fg;gy;;fisf; 

fz;lwpaTk; gad;gLj;jg;gLfpwJ. 
• ,J ghj;jpuk; fOTk; ,ae;jpuq;fspYk; gad;gLj;jg;gLfpwJ. 
• kPnahypapd; kw;nwhU Kf;fpakhd gad;ghL fhy;ldpd; tprpy; MFk;. ,e;j tprpy; kdpj 

fhJf;F nrtpf;F Gyg;glhJ.  Mdhy; mij eha;fshy; Nfl;f KbAk;.  ,J 
eha;fSf;F Gydha;T gapw;rp mspf;f gad;gLfpwJ. 

 
xU ntsthy; 20>000 n`u;l;i] tpl mjpf mjpu;ntz; cila xypfisf; Nfl;f 
KbAk;.  ntsthy; myWk;NghJ kPnahypia cUthf;Ffpd;wd. ,e;j kPnahyp miyfs; 
mtw;wpd; topiaAk; ,iuiaAk; fz;Lgpbf;f cjTfpd;wd. 
 
,ir fUtpfs; 
 
 rpy xypfs; fhJf;F kfpo;r;rp mspj;J cq;fis kfpo;tpf;fpd;wd.  fhJf;F 
kfpo;r;rpf;fhd  czh;itj; jUk; xyp ‘,ir’ vd;W miof;fg;gLfpwJ.  rPuhd mjph;Tfshy; 
,ir cUthf;fg;gLfpwJ.  ,irf;fUtpfs; ehd;F tiffshf tifg;gLj;jg;gl;Ls;sd.   

• fhw;Wf; fUtpfs; 
• ehzy; fUtpfs; 
• fk;gpf; fUtpfs; 
• jhs thj;jpaq;fs; 

 
fhw;Wf; fUtpfs; 
 
 xU fhw;Wf; fUtpapy; xU ntw;wpl Fohapy; Vw;gLk; fhw;wpd; mjph;Tfshy; xyp  
cUthfpwJ.  mjph;TWk; fhw;W jk;gj;jpd; ePsj;ij khw;Wtjd; Tyk; mjph;ntz; khWgLk;.  
vf;fhsk;> Gy;yhq;Foy;> n~`;dha; kw;Wk; rhf;]Nghd; Mfpait ed;F mwpag;gl;l rpy 
fhw;W fUtpfs;. 
 
ehzy; fUtpfs; 
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 ehzy; fUtpapy; xU ehzy; fhzg;gLk; Cjg;gLk; fhw;wpd; fhuzkhf fUtpapy; 
cs;s ehzy; mjph;Tf;F cl;gLfpwJ.  ,J Fwpg;gpl;l xypia cUthf;FfpwJ.  ehzy; 
fUtpfSf;F vLj;Jf;fhl;L `hh;Nkhdpak; kw;Wk; tha; ,ir fUtp (Mouth-organ) 
 
fk;gpf; fUtpfs; 
 fk;gpf; fUtpfspy; mjph;Tfis cUthf;f fk;gp my;yJ ,iofs; gad;gLfpd;wd.  
,e;j fUtpfspy; ntw;wpl ngl;bfs; fhzg;gLfpd;wd.  ,it cUthFk; mjph;Tfis 
ngUf;fkila nra;a cjTfpd;wJ mjph;TWk; fk;gpapd; ePsj;ij khw;Wtjd; %yk; xypapd; 
mjph;ntz; khWgLk;. 
  
 taypd;> fpl;lhh;> rpjhh; Mfpait fk;gp fUtpfspd; vLj;Jf;fhl;Lfs;.  fpl;lhh; gy 
mjph;ntz;fisf; nfhz;Ls;sJ.  mJ ,aw;ifahfNt mjph;TWk;.  ,e;j mjph;ntz;fs; 
`hh;Nkhdpf;]; vd;W miof;fg;gLfpd;wd.  mjph;ntz;zhdJ fk;gpapd; ,Otpir> fk;gpapd; 
Neh; mlh;j;jp kw;Wk; fk;gpapd; ePsj;ij nghWj;jJ. 
 
js thj;jpaq;fs; 
 
 js thj;jpaq;fs; jl;Lk;NghJ> mbf;Fk;NghJ> cuRk;NghJ my;yJ NkhJk; NghJ>  xU 
Fwpg;gpl;l xypia cUthf;Ffpd;wd.  mit kpfg; goikahd ,irf;fUtpfs; MFk;.  
cynfq;fpYk; gy mw;Gjkhd jhs thj;jpaq;fs; cs;sd. buk; kw;Wk; jNgyh Nghd;w jhs 
thj;jpaq;fs; Njhy; rt;itf; nfhz;bUf;fpd;wd.  mit (nurNdl;lh;) vdg;gLk; ntw;Wg; 
ngl;bapd; FWf;Nf fl;lg;gl;Ls;sd.  rt;T jl;l;g;gLk; NghJ mjph;tile;J xypia 
cUthf;FfpwJ. 
 
 kdpjh;fspy; xyp cUthjy; 
 
 xU kdpjdpy;> FuyhdJ Fuy; ngl;bapy; cUthfpwJ.  ,J Fuy;tis vd 
miof;fg;gLfpwJ.  ,J njhz;ilapy; cs;sJ.  ,J %r;Rf;Fohapd; Nky; gFjpapy; 
mike;Js;sJ.  Fuy;tisapy; ‘Fuy;ehz;fs;’ xU FWfpa gpsTfisf; nfhz;Ls;sd.  ,jd; 
%yk; fhw;W cs;NsAk; ntspNaAk; nry;fpwJ.  xU egh; NgRk;NghJ> Eiuapuypy; ,Ue;J 
tUk; fhw;W %r;Rf;Foha; topahf Fuy;tis tiu js;sg;gLfpwJ. 

 
 

 ,e;j fhw;W gpsT topahf nry;Yk; NghJ> Fuy; ehz;fs; mjph;tile;J xypia 
cUthf;fj; njhlq;Ffpd;wd.  Fuy;tisapy; jbkid khw;Wtjd; %yk; gpsTfspy; cs;s 
fhw;Wj;jk;gj;jpd; ePsj;ij khw;wyhk;.  ,J ntt;NtW RUjp nfhz;l xypfis 
cUthf;FfpwJ.  Mz;fSf;F nghJthf jbkdhd kw;Wk; ePz;l Fuy; ehz;fs; cs;sd.  
mit ngz;fSld; xg;gpLifapy; Mokhd> Fiwe;j RUjp nfhz;l xypia cUthf;Ffpd;wd. 
 
kdpj fhJfs; nray;gLk; tpjk; 
 
 ngUk;ghyhd tpyq;Ffspy; xypia Nfl;f fhJ vd;w Kf;fpakhd cWg;G cs;sJ.  
ek; fhJfs; topahf xypiaf; Nfl;f KbfpwJ.  Kdpj fhJ fhw;wpd; cah; mjph;ntz; 
mjph;Tfis cs;spOj;J mjph;tilfpwJ.  ePh;tho; tpyq;Ffspd; fhJfs; ePhpy; mjpf 
mjph;ntz; mjph;Tfis ngWk; tifapy; tbtikf;fg;gl;Ls;sd.  kdpj fhJfspd; 
ntspg;Gwk; kw;Wk; Gyg;gLk; gFjp gpd;dh (tise;j tbtj;jpy;) vd;W miof;fg;gLfpwJ.  ,J 
Rw;Wg;Gwj;jpy;  ,Ue;J xypia Nrfhpf;Fk;gb rpwg;ghf tbtikf;fg;gl;Ls;sJ> gpd;dh;  mJ 
fhJ fhy;tha; topahf fhJ buk;ik (ilk;ghdpf; rt;T) milAk; cs; fhjpy; ,Ue;J 
mjph;Tfs; rpf;dy;fs; tbtpy; %isf;F mDg;gg;gLfpd;wd.  %is ,e;j rkpf;iQfis 
xypfshf czh;fpwJ. 
 
xyp khRghl;lhy; Vw;gLk; cly; ey ghjpg;Gfs; 
 
 xyp khRghl;lhy; Vw;gLk; rpy cly; ey ghjpg;Gfs; fPNo gl;bayplg;gl;Ls;sd.  
 
• ,iur;ryhdJ> vhpr;ry;> kd mOj;jk;> gjl;lk; kw;Wk; jiytyp Mfpatw;iw 

Vw;gLj;jf;$Lk;.   
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• ,iur;ry; ePz;l fhyj;jpw;F Nfl;Fk;NghJ xU eghpd; J}f;f Kiw khwf; $Lk;. 
• ,iur;ry; njhlh;e;J Nfl;Fk;NghJ nrtpg;Gyd; jpwid ghjpf;fyhk;.  rpy Neuq;fspy;> ,J 

nrtpg;Gyd; ,og;Gf;F toptFf;fpwJ. 
• jpBnud Vw;gLk; ,iur;ry; khuilg;G kw;Wk; kaf;fj;ij Vw;gLj;jf;$Lk;. 
• ,J xUthpd; Ntiyapy; ftdkpd;ikia Vw;gLj;JfpwJ.  $k;G xyp ngUf;fpfs;> xyp 

ngUf;fpfs; Nghd;wtw;wpd; rj;jk;> ftdkpd;ikia Vw;gLj;JfpwJ. 
• xyp khRghL xU eghpd; kd mikjpia ghjpf;fpwJ.  ,J etPd tho;tpd; jw;Nghija 

gjl;lq;fis mjpfhpf;fpwJ.  ,e;j gjl;lq;fs; cah; ,uj;j mOj;jk; my;yJ rl;nld 
Nfhgg;gLjy;  Nghd;;w Neha;fSf;F fhuzkhfpd;wd. 

 
xyp khRghl;ilf; fl;Lg;gLj;Jjy; 
 
 xyp khRghl;bd; jPq;F tpisTfs; Fwpj;J ehk; gbj;Njhk; vdNt> mijf; Fiwg;gJ 
ekf;F mtrpakhfpwJ.  gpd;tUk; topKiwiag; gpd;gw;Wtjd;  %yk;  xyp khRghl;ilf; 
fzprkhff; Fiwf;fyhk;. 
• r%f> kj kw;Wk; murpay; tpohf;fspy; xypg;ngUf;fpfisg; gad;gLj;Jtjw;F  fLikahd 

topfhl;Ljy;fs; mikf;fg;gl Ntz;Lk;. 
• midj;J thfdq;fSk; Fiwthd xypnaOg;Gk; (Silencer) iryd;rh; nfhz;bUf;f 

Ntz;Lk;. 
• thfdk; Xl;Lk;NghJ mjpfg;gbahf (`hh;d;) xyp vOg;Gk; fUtpfisj; jtph;f;f kf;fis 

Cf;Ftpf;f Ntz;Lk;. 
• njhopy;Jiw ,ae;jpuq;fs; kw;Wk; tPl;L cgfuzq;fs; Kiwahf guhkhpf;fg;gl Ntz;Lk;.   
• midj;J jfty;njhlh;G rhjdq;fSk; Fiwe;j xypapy; ,af;fg;gl Ntz;Lk;. 
• FbapUg;G gFjpfspy; fduf thfdq;fs; nry;tij jLf;f Ntz;Lk;.  
• khR fl;Lg;ghl;L thhpaj;jpd; tpjpKiwfspd;gb njhopw;rhiyfisr; Rw;wp gRik 

jho;thuq;fs; mikf;fg;gl Ntz;Lk;. 
• ,iur;ryhd njhopw;rhiyfspy; gzpGhpAk; kf;fs; fhJ ghJfhg;ghd;fis mzpa Ntz;Lk;. 
• kuq;fis elT nra;tjw;Fk;> jpiur;rPiyfs; kw;Wk; nkj;ijfs; Nghd;w xypia cwpQ;Rk; 

nghUl;fis jq;fs; tPl;by; gad;gLj;jTk; kf;fis Cf;Ftpf;f Ntz;Lk;. 
 

Nfl;ly; ,og;G 
 

 cq;fSf;F njhpahkNyNa fhJ Nfshik FiwghL ,Uf;fyhk;.  fhJ Nfshik 
mwpFwpfs; gpd;tUkhW. 

•  fhJ typ 
• fhjpy; nkOF my;yJ jputk; ,Ug;gJ Nghd;w czh;T 
• fhJfspy; njhlh;e;J xypg;gJ Nghd;w czh;T 
 

fhJ Nfshikf;fhd fhuzq;fs; fPNo nfhLf;fg;gl;Ls;sd. 
 

• taJ Kjph;T  
• rpfpr;iraspf;fg;glhj fhJ njhw;W Neha; 
• rpy kUe;Jfs; 
• kugZ NfhshWfs; 
• jiyg;gpy; gyj;j mb 
• ,iur;ry;. 
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myF – 7 
 

fhe;jtpay; 
 

mwpKfk; 
 
 ,Uk;G> Nfhghy;l;> epf;fy; Mfpa cNyhfq;fisf; fth;e;J nfhs;Sk; gz;gpidg; ngw;w 
fy;> cNyhfk; my;yJ ,jug; nghUNs fhe;jg; nghUshFk;.  ,aw;ifahfNth my;yJ 
nraw;ifahf J}z;lg;gl;l Kiwapy; cs;s fhe;jj;jpd; ftUk; gz;Ng ‘fhe;jtpay;’ vd 
miof;fg;gLfpwJ.  NkYk; fhe;jg; gz;Gfis tpthpf;Fk; ,aw;gpaypd; gphpNt ‘fhe;jtpay;’ 
vdTk; miof;fg;gLfpwJ.  NkYk; fhe;jg; gz;Gfis tpthpf;Fk; ,aw;gpaypd; gphpNt 
‘fhe;jtpay;’ vd miof;fg;gLfpwJ.  njhlf;f fhyj;jpy; nkf;dPrpah vd;W miof;fg;gLk; 
Mrpah ikdh; gFjpapy; fhe;jq;fs; fz;nlLf;fg;gl;ljhf cWjpahfj; njhpfpwJ.  fp.K 
(ngh.M.K) 200f;F Kd;Ng fhe;jj;jpd; gz;Gfis rPdh;fs; mwpe;J itj;Js;sdh;.  fp.gp 
(ngh.M.gp) 1200,y; mth;fs; fhe;jj;jpid jpirf;fhl;bahff; nfhz;L vspikahf ePz;lJ}u 
fly; gazj;jpid nra;Js;sdh;.  fhe;jq;fs; fz;Lgpbf;fg;gl;l gpd;dh; cyfk; Gjpa jpir 
Nehf;fp Kd;NdwpaJ.  ek; md;whl tho;tpy; fhe;jq;fs; Kjd;ikahd gq;fpid tfpf;fpwJ.  
Fsph;g;gjdpfs;> fzpdpfs;> kfpOe;J ,ae;jpuq;fs;> kpd; cah;j;jpfs; kw;Wk; gpw rhjdq;fspy; 
fhe;jq;fs; gad;gLfpd;wd.  ,g;ghlj;jpy; fhe;jj;jpd;  tiffs;> gz;Gfs; kw;Wk; gad;fisg; 
gw;wp gapy ,Uf;fpd;Nwhk;. 
 
fhe;jj;jpd; tiffs; 
 
 fhe;jq;fs; ,uz;L  tiffshf    tifg;gLj;jg;gLfpd;wd.  mit i) ,aw;iff; 
fhe;jq;fs; ii) nraw;if fhe;jq;fs; 
 
,aw;if fhe;jq;fs; 
 
 ,aw;ifapy; fpilf;Fk; fhe;jq;fNs ,aw;if fhe;jq;fs; vd;wiof;fg;gLfpd;wd.  
mjhtJ xU NghJk; fhe;jj; jpwid ,of;fhky; ,Ug;gjhy; mit epiyahd fhe;jq;fshFk;.  
,t;tiff; fhe;jq;fs; G+kpapy; ntt;NtW ,lq;fspy; kzNyhL gbe;J fhzg;gLfpd;wd.  
,Uk;gpd; jhJthd Nkf;dill; (,Uk;G Mf;i]L) vd;wiof;fg;gLk; fhe;jf; fy;Ny 
typikahd ,aw;iff; fhe;jkhFk;.  gph;N`hill; (,Uk;G ry;igL)> ngh;iul;> $Y}k;igl; 
Nghd;w fdpkq;fSk; ,aw;if fhe;jq;fshFk;.; 

 
,Uk;gpd; jhJf;fs; %d;W tifg;gLk;. mit N`kill; (,Uk;G 69%) Nkf;dill; 
(,Uk;G 72.4%) kw;Wk; rpl;iul; (,Uk;G 48.2%) . Nkf;dill;,Uk;gpd; xU Mf;irL jhJ> 
mjd; tha;g;ghL Fe3O4. ,tw;wpy; Nkf;dill; mjpfkhd fhe;jg; gz;gpidg; ngw;Ws;sJ. 
 
nraw;iff; fhe;jq;fs;: 
 
 Ma;tfk; kw;Wk; njhopw;rhiyfspy; kdpjh;fshy; cUthf;fg;gl;l fhe;jq;fNs 
nraw;iff; fhe;jq;fs; MFk;.  ,it ,aw;iff; fhe;jq;fis tpl typik tha;e;jit.  
nraw;iff; fhe;jq;fis ntt;NtW tbtq;fspYk;; ghpkhzq;fspYk; cUthf;f KbAk;.  rl;lf; 
fhe;jq;fs;>U- tbt fhe;jq;fs;> Fjpiu yhl tbt fhe;jq;fs;> cUis tbt fhe;jq;fs;> tl;L 
(disc) tbt fhe;jq;fs;> tist tbt fhe;jq;fs; kw;Wk; kpd;fhe;jq;fs; Mfpait nraw;iff; 
fhe;jq;fSf;F vLj;Jf;fhl;LfshFk;.  nraw;fhe;jq;fs; nghJthf ,Uk;G> epf;fy;> Nfhghy;l;> 
v/F ,d;Dk; gpw nghUs;fisg; gad;gLj;jp cUthf;fg;gLfpd;wd.  cNyhff; fyitahd 
epNahbdpak; kw;Wk; rkhhpak; Mfpatw;wpd; cNyhff; fyitiag; gad;gLj;jp nraw;if 
fhe;jq;fis cUthf;f ,aYk;. 
 

nraw;iff; fhe;jq;fs; 
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,aw;if kw;Wk; nraw;if fhe;jq;fs; NtWghL 
 

,aw;iff; fhe;jq;fs; nraw;iff; fhe;jq;fs; 
,aw;ifapy; fhzg;gLk; xOq;fw;w 
tbtq;fSk; ghpkhzq;fSk; nfhz;l 
fhe;jq;fs; 

kdpjh;fshy; cUthf;fg;gl;l fhe;jq;fs;.  
ntt;NtW tbtq;fspYk; ghpkhzq;fspYk; 
cUthf;fpl KbAk;. 

khw;w ,ayhj ed;F jplkhd typik 
nfhz;l fhe;jk; ,aw;iff; fhe;jk; 

Njitahd Fwpg;gpl;l typik nfhz;l 
nraw;iff; fhe;jq;fis cUthf;f KbAk;. 

,it ePz;l fhyk; fhe;jg; gz;Gfis 
,of;fhjit 

,tw;wpd; gz;Gfs; Fwpg;gpl;l fhy msT 
cilaJ. 

,it kpff; Fiwe;j gad;ghL cilaJ. ,it md;whl tho;tpy; ngUk; mstpy; 
gad;glf; $baJ. 

 
tpy;ypak; fpy;gh;l;: 
tpy;ypak; fpy;gu;l; fhe;jtpay; cUthf mbj;jskpl;lth;.  G+kp kpfg;nghpa fhe;jk; 
vd;gjid typAWj;jpath;.  1544Mk; Mz;L Nk khjk;-24k; Njjp tpy;ypak; fpy;gh;l; 
gpwe;jhh;.  ,th; Kjd;Kjypy; fhe;jf;fy; (fhe;j ,Uk;Gj; jhJ) Fwpj;j Kiwahd 
Ma;tpid Nkw;nfhz;lhh;.  jdJ fz;Lgpbg;Gfis ‘jp Nkf;dill;’ - ,y; ntspapl;lhh;. 

 
fhe;jg; gz;Gfs; 
 
 xU fhe;jj;jpd; gz;Gfis fPo;f;fz;Ls;s  jiyg;Gfspy; tpsf;f KbAk;. 
• ftUk; gz;G 
• tpyf;Fk; gz;G 
• jpirfhl;Lk; gz;G 
 
ftUk; gz;G 
 
 xU fhe;jkhdJ vg;nghOJk; ,Uk;G> Nfhghy;l; kw;Wk; epf;fy; Nghd;w nghUs;fis 
ftUk;.  xU fhe;jj;jpd; ftUk; gz;gpid Ghpe;J nfhs;s ehk; xU Nrhjidia nra;J 
ghh;g;Nghk;. 
 

 
 

 fhe;jj;jpd; Kidg;gFjpfshy; ,Uk;Gj;Jfs;> ftug;gLtij cq;fshy; cw;WNehf;f 
KbAk;.  Kidg; gFjpfspy; fhe;jj;jpd; ftUk; gz;G mjpfstpy; ,Ug;gij ,J fhl;LfpwJ.  
,it xU fhe;jj;jpd; Kidfs; vd;wiof;fg;gLfpd;wd.  ,tw;wpy; xU Kid> tlKid 
vd;Wk;> kw;nwhU Kid njd;Kid vd;Wk; miof;fg;gLfpwJ.  fhe;jj;jpd; Kidfs; 
vg;nghOJk; ,izfshf Nrh;e;Nj ,Uf;Fk;. 
 

,ize;Nj ,Uf;Fk; fhe;j Kidfs; 
 

 xU rl;lf; fhe;jkhdJ ,U Jz;Lfshf cilAk;NghJ vd;d epfOk;? cile;j 
gFjpfs; xt;nthd;Wk; jdp rl;lf; fhe;jkhf khWk;.  xU fhe;jj;ij xU fhe;jj;ij 
nrq;Fj;jhf gpsf;Fk; NghJ> fhe;jj;jpd; ePsj;jpy; khw;wkile;J xt;nthU gFjpAk; xU 
fhe;jkhf khWk;.  mNjNghy; xU fhe;jkhdJ fpilkl;lkhf gpsf;Fk; NghJ> fhe;jj;jpd; 
ePsj;jpy; khw;wkile;J xt;nthU gFjpAk; xU fhe;jkhf khWk;.  mNjNghy; xU fhe;jkhdJ 
fpilkl;lkhf gpsf;Fk; NghJ Gjpa gFjpfspd; JUtq;fSk;; mtw;wpd; ePsKk; khwhky; 
,Uf;Fk;.  ,t;tpU epfo;TfSk; fhe;jj;jpd; typikahdJ FiwAk;. 
 
tpyf;Fk; gz;G 

 
 fhe;jj;jpd; kw;nwhU gz;ghd ‘Xhpd Kidfs; xd;iwnahd;W tpyf;Fk; vd;gjid 
,r;nray;ghL tpsf;FfpwJ.  mjhtJ tlKid> tlKidia tpyf;Fk; kw;Wk; njd;Kid 
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njd;Kidia tpyf;Fk;.  njhq;ftplg;gl;Ls;s fhe;j tlKidf;fUNf kw;nwhU fhe;jj;jpd; 
njd;Kidapid ePq;fs; nfhz;L nrd;why; cldbahf mit fth;e;jpOf;fg;gLtijf; 
fhzyhk;.  ,jd; %yk; fhe;jj;jpd; Ntwpd Kidfs; xd;iwnahd;W ftUk; vd;w Kbtpw;F 
ehk; tuKbfpwJ.  mjhtJ xU fhe;jj;jpd; tlKid> kw;nwhU fhe;jj;jpd; njd;Kidapidf; 
ftUk;. 
 
jpir fhl;Lk; gz;G 
 
 ,r;Nrhjidapd; %yk; njhq;ftplg;gl;l fhe;jkhdJ vg;nghOJk; Gtpapd; tl njd; 
jpir Nehf;fp epw;Fk; vd;gjidf; fhzyhk;.  vt;tpj ,ilA+Wk; ,y;yhky; njhq;ftplg;gl;l 
fhe;jk; mJ te;J epw;Fk; jpirNa Gtp tl – njd; jpirahFk;.  ,jid fhe;jj;jpd; 
jpirf;fhl;Lk; gz;ghf mwpe;J nfhs;syhk;.  mjhtJ fhe;jj;jpd; tlKid> Gtpapd; 
tljpiriaAk;> fhe;jj;jpd; njd;Kid Gtpapd; njd; jpiriaAk; fhl;LfpwJ. 
 
fhe;jg;Gyk; 
 
 ,r;Nrhjidapy; fhe;jj;ijr; Rw;wpYk; ,Uk;Gj; Jfs;fs; tise;j Kiwapy; thpirg; 
gLj;jg; gl;bUg;gij cw;WNehf;f ,aYk;.  fhe;jj;ijr; Rw;wp ,Uk;Gj;Jfs; rPuhf 
mikf;fg;gl;bUf;Fk; gFjpNa> rl;lf; fhe;jk; czh;j;Jk; Gyk; MFk;.  ,jid fhe;jg;Gyk; 
vd miof;fpd;Nwhk;.  fhe;jg;Gyk; vd;gJ fhe;jj;ijr; Rw;wp fhe;j tpisT my;yJ 
fhe;jtpir czUk; gFjp vd tiuaWf;fg;gLfpwJ.  ,jid msg;gjw;fhd myF nl];yh 
my;yJ fh]; Mfk;.  (xU nl];yh = 10000 fh];) 
 
fhe;jg; Gyj;jpid tiujy; 
 
 ehk; fhe;jg; Gyj;jpid fhe;j Crpapd; cjtpAld; tiua KbAk;.  xU nts;isj; 
jhspid tiug;gyifapd; kPJ xsp CLUTk; xl;Lk; nefpopr;RUs; (Cello tape nry;Nyh Nlg;) 
my;yJ Fkpo; Crp nfhz;L nghUj;jTk;.  xU rpwpa fhe;j Crpapid jhspd; 
tpspk;Gf;fUfpy; itj;J jhspd; tpspk;ghdJ> fhe;j Crpf;F ,izahf tUk; tiu 
tiugyifapid Row;wTk;. fhe;j Crpapid jhspd; ikaj;jpy; itj;J. fhe;j Crp 
miyTwh epiyf;F te;j gpwF> Kidfisf; Fwpj;Jf; nfhs;sTk;.  ,g;Gs;spfis 
,izf;Fk;NghJ xU Neh;NfhL fpilf;Fk;.  ,e;j Neh;NfhL fhe;jj; JUtjsj;jpidf; 
Fwpf;fpwJ.   jhspd; %iyapy; Kjd;ikahd jpirfs; N-E-S-W (tlf;F-fpof;F-njw;F-Nkw;F) 
tiuag;gLfpd;wd. 
 
 xU rl;lf; fhe;jj;jpd; tlKid> Gtpapd; tlKid Nehf;fp ,Uf;FkhW jhspd; 
ikaj;jpy; tiuag;gl;l Nfhl;bd; kPJ itj;J. rl;lf; fhe;jj;jpidr; Rw;wpYk; Nfhbl Ntz;Lk;.  
rl;lf; fhe;jj;jpd; tlKidf;fUfpy; fhe;j Crpapid nfhz;L nrd;W fhe;j Crpapd; epiy 
(tlKid) A vdf; Fwpj;Jf; nfhs;sg;gLfpwJ.  fhe;j Crpapid jw;NghJ Gjpa epiyapy; 
efh;j;jp mjd; njd;Kid> Ke;ija tlKidapd; epiyapidj; njhLkhW itf;fg;gLfpwJ.  
,NjNghy; fhe;j CrpahdJ gbg;gbahf rl;lf; fhe;jj;jpd; njd;Kidia milAk tiu 
xt;nthU KiwAk; gpd;gw;w Ntz;Lk;.  fhe;j Crp tpyfyilAk; B>C>D>E>F>G>Hkw;Wk; I 
Mfpa Gs;spfisf; Fwpf;f Ntz;Lk;.  Fwpf;fg;gl;l Gs;spfis ,izj;jhy; tisNfhL 
fpilf;Fk;. 
 

fhe;jg;Gyk; 
 
 

     ,J  fhe;j tpirf; Nfhl;bidf; Fwpf;fpwJ.  ,NjNghy; gy fhe;j tpirf; NfhLfis 
glj;jpy; fhl;bathW tiuaKbAk;.  ,e;j rl;lf;fhe;jj;ijr;  Rw;wpYk; cs;s tisNfhLfs; 
fhe;jg;Gyj;jpidr; Rw;wpYk; cs;s tisNfhLfs; fhe;jg;Gyj;jpidf; Fwpf;fpwJ.  
mk;GFwpahdJ tisNfhLfspd; jpiriaf; fhl;LfpwJ. 

 
 fhe;jj;jpd; mUfpy; fhe;j Crpapidf; nfhz;L nrd;why; mjpf mstpy; tpyfy; 
milAk; vd;gjid ek;khy; ghh;f;f ,aYk;.  fhe;jj;jpd; njhiyT mjpfkhf ,Uf;Fk;NghJ 
fhe;j Crpapd; tpyf;fk; rPuhff; FiwAk;.  xU Fwpg;gpl;l epiyapy; fhe;j tpir Kw;wpYk; 



 

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

,y;yhj fhuzj;jhy; vt;tpj tpyfYk; ,Uf;fhJ.  xt;nthU fhe;jKk; mjidr; Rw;wpAs;s 
Fwpg;gpl;l gFjpapy; fhe;jg; gz;gpidg; ngw;wpUf;Fk; vd;gjidf; fhl;LfpwJ. 
 
Vspjhf RoYk; tifapy; fpilkl;lj; jsj;jpy; kpfr;rpwpa fhe;jk; xd;W mjd; 
ikaj;jpy; FwpKs; tbtj;jpy; cs;sJ.  ,J ‘fhe;j jpirf;fhl;b my;yJ fhe;j Crp’ 
vd;W miof;fg;gLfpwJ.  Njhuhakhf fhe;j Crpapd; Kidfs;> Gtpapd; tl kw;Wk; 
njd; jpirfisf; Fwpf;fpd;wd. 

 
 

fhe;jg; nghUs;fs; 
 fhe;jj;jhy; ftug;gLk; nghUs;fis ‘fhe;jg; nghUs;fs;’ vd;Wk;> fhe;jj;jhy; 
ftug;glhj nghUs;fis ‘fhe;jk; my;yhj nghUs;fs;’ vdTk; miof;fpNwhk;.  ,q;F 
fhe;jj;jhy; ftug;gLk; vz;zw;w nghUs;fs; cs;sd.  ,tw;iw fhe;jkhf;fy; Kiwapy; 
epiyahd fhe;jq;fshf cUthf;f KbAk;. 
 
 fhe;jg; nghUs;fis td;fhe;jg; nghUs;fs; kw;Wk; nkd;ikahd fhe;jg; nghUs;fs; 
vd tifg;gLj;jyhk;.  nkd; fhe;jg; nghUs;fs; vspjhff; fhe;jg;gLfpd;wd.  td;fhe;jg; 
nghUs;fSk; fhe;jj; jd;ik milfpd;wd.   Mdhy; mtw;iw fhe;jkhf;f typikahd 
fhe;jg;Gyk; Njitg;gLfpwJ.  Vnddpy; NtWgl;l mZ mikg;ig nfhz;bUg;gjhy; 
td;fhe;jg; nghUs;fis fhe;jg;Gyj;jpy; itf;Fk;NghJ ntt;NtW tpj 
gz;Gfisnfhz;Ls;sd.  fhe;jg;Gyj;jpy; itf;fg;gLk;NghJ mit ntspg;gLj;Jk; gz;Gfis 
mbg;gilahff; nfhz;L fPo;f;fz;l Kiwapy; tifg;gLj;jg;gl;Ls;sd. 
• lah 
• ghuh 
• /ngh;Nuh 
 
Lah fhe;jg; nghUs;fs; 
 
lah fhe;jg;nghUs;fs; fPo;f;fhZk; gz;Gfisf; ngw;Ws;sd. 
• rPuhd fhe;jg;Gyj;jpy; njhq;ftplg;gLk; NghJ mit fhe;jg;Gyj;jpw;F nrq;Fj;jhf jq;fis 

rPuikj;J te;J epw;Fk;. 
• rPuw;w fhe;jg;Gyj;jpy; njhq;ftplg;gLk; NghJ Gyj;ij tpl;L tpyfpr; nry;Yk; mjhtJ 

typikkpFe;j gFjpapypUe;J typik Fiwe;j gFjpia Nehf;fpr; nry;Yk;. 
• ,it fhe;jg;Gyj;jpw;F vjpuhd jpirapy; fhe;jkhFk;. 
• vLj;Jf;fhl;Lfs; :gp];kj;> jhkpuk;> ghjurk;> jq;fk;> ePh;> My;f`hy;> fhw;W kw;Wk; 

i`l;u[d; Mfpait lah fhe;jg; nghUs;fs; MFk;. 
• ntg;gj;jpdhy; ,t;tifg; nghUs;fspd; gz;Gfs; khw;wkiltjpy;iy. 
 
ghuh fhe;jg; nghUs;fs; 
 
ghuh fhe;jg;nghUs;fs; fPo;f;fhZk; gz;Gfisg; ngw;Ws;sd. 
• rPuhd Gwf; fhe;jg;Gyj;jpy; njhq;ftplg;gLk; NghJ mit fhe;jg;Gyj;jpw;F ,izahf 

jq;fis rPuikj;J te;J epw;Fk;. 
• rPuw;w fhe;jg;Gyj;jpy; njhq;ftplg;gLk; typik Fiwe;j gFjpapypUe;J typik kpFe;j 

gFjpia Nehf;fp efUk;. 
• ,it fhe;jg;Gyj;jpd; jpirapy; fhe;jkhFk;.   
• vLj;Jf;fhl;Lfs;: mYkpdpak;> gpshl;bdk;> FNuhkpak;> Mf;rp[d;> khq;fdP];> epf;fy; kw;Wk; 

,Uk;G Mfpatw;wpd; cg;Gfspd; fiury;fs; Mfpait ghuh fhe;jg; nghUs;fs; MFk;. 
• ntg;gj;jpdhy; ,t;tifg; nghUs;fspd; fhe;jg; gz;Gfs; khw;wkilfpd;wd. 
 
ngu;Nuh fhe;jg; nghUs;fs; 
 
/ngu;Nuh fhe;jg;nghUs;fspd; gz;Gfs; fPNo nfhLf;fg;gl;Ls;sd. 
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• rPuhd Gwf; fhe;jg;Gyj;jpy; njhq;ftplg;gLk; NghJ mit fhe;jg;Gyj;jpw;F ,izahf 
jq;fis rPuikj;J te;J epw;Fk;. 

•  rPuw;w fhe;jg;Gyj;jpy; njhq;ftplg;gLk; typik Fiwe;j gFjpapypUe;J typik kpFe;j 
gFjpia Nehf;fp tpiuthf efUk;. 

• ,it fhe;jg;Gyj;jpd; jpirapy; typikahd fhe;jkhFk;. 
• vLj;Jf;fhl;Lfs;: ,Uk;G> Nfhghy;l;> epf;fy;> v/F kw;Wk; ,tw;wpd; cNyhff; fyitfs; 

Mfpait /ngu;Nuh fhe;jg; nghUs;fs; MFk;. 
• ntg;gj;jpdhy; ,t;tifg; nghUs;fspd; fhe;jg; gz;Gfs; khw;wkilAk;. NkYk; ,tw;iw 

ntg;gg;gLj;Jk;NghJ ghuh fhe;jg;nghUshf khw;wkilAk;. 
 
ve;j xU ntg;gepiyapy; /ngu;Nuh fhe;jg; nghUs;fs; ghuh fhe;jg; nghUshf  
khw;wkilfpwNjh me;j ntg;gepiy fpA+hp ntg;gepiy vd;wiof;fg;gLfpwJ. 
 
nraw;iff; fhe;jq;fs; 
 
 fhe;jj;jd;ikf; nfhz;lg; nghUs;fisf; nfhz;L nraw;iff; fhe;jq;fs; 
cUthf;fg;gLfpd;wd.  nghJthf ,Uk;G my;yJ v/F cNyhff; fyitfis kpd; Kiwapy; 
fhe;jkhf;fp jahhpf;fg;gLfpd;wd.   NkYk; Nkf;dill; nraw;iff; fhe;jq;fs; nfhz;L fhe;jg; 
nghUs;fis mbf;Fk;NghJ ,t;tiff; fhe;jq;fs; cUthfpd;wd.  mtw;wpd; fhe;jg; 
gz;Gfis jf;f itj;Jf; nfhs;Sk; tpjj;jpd; mbg;gilapy; nraw;iff;fhe;jq;fs; ‘epiyahd 
my;yJ jw;fhypf’ fhe;jq;fs; vd tifg;gLj;jg;gLfpd;wd.  
 
jw;fhypf fhe;jq;fs; 
 
 jw;fhypf fhe;jq;fs;> Gwf;fhe;jg;Gyj;jpd;  cjtpAld; jahhpf;fg;gLfpd;wd.  Gwf; 
fhe;jg;Gyk; ePf;fg;gLk;NghJ ,it ntFtpiutpy; fhe;jg; gz;Gfis ,of;Fk;.  
NjdpUk;gpypUe;J jw;fhypf fhe;jq;fs; cUthf;fg;gLfpd;wd.  NjdpUk;ghdJ kpd;Ndhl;lk; 
nry;Yk; fk;gpr; RUshy;> cUthf;fg;gLk; Gwf;fhe;jg;Gyj;jhy;> fhe;jkhf nray;gLfpwJ.  
kpd;Rw;wpy; kpd;Ndhl;lk; epWj;jg;gLk;NghJ fhe;jg; gz;Gfis tpiuthf ,of;Fk;;.  kpd;rhu 
kzp kw;Wk; RikJ}f;fp Mfpatw;wpy; ,t;tif jw;fhypf fhe;jq;fs; gad;gLj;Jg;gLfpd;wd. 
Gwf;fhe;jg;Gyj;jhy; xU nghUspid epiyahd my;yJ jw;fhypf fhe;jkhf cUthf;Fk;  
Kiwfspy; xd;whFk;. 
epiyahd fhe;jq;fs; 
 
 Gwf; fhe;jg;Gyk; ,y;yhj NghJk; njhlh;e;J fhe;jg; gz;Gfisf; jf;f itj;Jf; 
nfhs;Sk; jw;fhypf fhe;jq;fis ‘epiyahd fhe;jq;fs;’ vdyhk;.  fdkhd v/F kw;Wk; rpy 
cNyhff; fyitg; nghUs;fisf; nfhz;L ,t;tiff; fhe;jq;fs; cUthf;fg;gLfpd;wd.  
nghJthfg; gad;gLk; ngUk;ghyhd epiyahd fhe;jq;fs; my;epf;Nfh(ALNICO) (mYkpdpak;> 
epf;fy; kw;Wk; Nfhghy;l; Mfpatw;wpd; cNyhff; fyit) cNyhff;fyitahy; 
jahhpf;fg;gLfpd;wd.  Fsph; gjdp> rl;lf;fhe;jk;> xypg;ngUf;fp kw;Wk; fhe;j Crp Mfpatw;wpy; 
gad;gLk; fhe;jq;fs;> epiyahd fhe;jq;fs;> epiyahd fhe;jq;fSf;F rpy njhpe;j 
vLj;Jf;fhl;LfshFk;.  epNahbkpak; (Neodymium) fhe;jq;fs;> G+kpapy; fhzg;gLk; 
typikahd jpwd;kpFe;j fhe;jq;fshFk;. 
 
     Gy; NkAk;NghJ vLj;Jf; nfhz;l $h;ikahd ,Uk;Gf;fk;gp kw;Wk; gpw ,Uk;Gg; 
nghUs;fs; nrhpkhdg; gFjpapy; Nrjj;jpid cz;lhf;Fk;.  my;epf;Nfh vdg;gLk; 
gRf;fhe;jk; ,tw;iwf; fth;e;jpOj;J ghJfhf;fg; gad;gLfpwJ.   
 
fPo;f;fhZk; thpfspy; xU fhe;jj;jpd; fhe;jg; gz;Gfis ePf;fptplyhk;. 
 
• gad;gLj;jhky; fhe;jj;jpid ePz;l fhyk; itj;jpUj;jy;. 
• fhe;jg; nghUs;fisj; njhlh;e;J mbj;jy; 
• caukhd gFjpapypUe;J fhe;jj;jpidf; fPNo NghLjy;. 
• xU fhe;jj;ij mjpf ntg;gepiyf;F cl;gLj;Jjy;. 
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• fhe;jj;ijr; Rw;wpAs;s fk;gpr;RUspy; NtWgl;l kpd;Ndhl;lj;jpid ghar;nra;jy; 
• fhe;jj;ij Kiwaw;w Kiwapy; ghJfhj;J itj;jy;. 
 
Gtpfhe;jk; 
 
 GtpahdJ> kpfg;nghpa fhe;j ,UKidapidf; nfhz;ljhf mwptpay; mwpQh;fs; 
fw;gid nra;jpUe;jdh;.  ,Ue;jNghjpYk; Gtpf; fhe;j Kidfspd;  epiyfis njspthf 
tiuaWf;F mth;fshy; ,aytpy;iy.  Gtpapd; cl;gFjpapy; cs;s fw;gidahd fhe;jj;jpd; 
njd;KidahdJ> Gtpapay; tlKidf;fUfpYk; Gtpf;fhe;jj;jpd;  tlKidahdJ> Gtpapay; 
njd;Kidf;fUfpYk; mike;Js;sJ.  ,e;j fhe;jq;fspd; JUtq;fis ,izf;Fk; 
Neh;f;NfhlhdJ fhe;j mr;R vd;W miof;fg;gLfpwJ. 
  
Nguz;lj;jpd; ghy;top tpz;kPd; jpuspy; mike;Js;s Nkf;dPl;lhh; vd;W miof;fg;gLk; 
fhe;j epA+l;uhd; tpz;kPNd eilKiwapy; fhzg;gLk; mjpf jpwd; kpFe;j fhe;jkhFk;.  
Nkf;dpl;lhh;> 20 fpNyh kPl;lh; tpl;lKk;> #hpaidg; Nghd;W 2 my;yJ 3 klq;F epiwAk; 
nfhz;lJ.  ,jd; kpf mjpf fhe;jg;Gyk; CW tpistpf;ff; $baJ.  mjd; 
epiyapypUe;J Xh; caphp 1000 fp.kP J}uj;jpy; ,Ue;jhYk; $l mjd; clypd; ,uj;j 
Xl;lj;jpy; (`_NkhFNshgpd;) cs;s midj;J ,Uk;G mZf;fisAk; cwpQ;Rk; jpwd; 
nfhz;lJ.  
 

Gtp xU fhe;jk; 
 
 fhe;jj;jpd;  mr;rhdJ Gtpapay; tlKidapid re;jpf;Fk; Gs;spahdJ Gtpf;fhe;j 
Kid my;yJ fhe;j tlKid vd;wiof;fg;gLfpwJ.  fhe;jj;jpd; mr;rhdJ Gtpapay; 
njd;Kidapid re;jpf;Fk; Gs;spahdJ Gtpf;fhe;j Kid my;yJ fhe;j njd;Kid 
vd;wiof;fg;gLfpwJ.  fhe;j mr;R kw;Wk; Gtpapd; mr;R (Roy; mr;R) xd;Wf;nfhd;whf 
,izahf ,Ug;gjpy;iy.  Gtpapd; mr;rpw;F 10 Kjy; 15 tiu fhe;j mr;rpw;F rha;thf 
cs;sJ. 
 
 ,d;wstpYk; Gtpf;fhe;jj;jpw;fhd fhuzj;jpid kpfr;rhpahf mwpe;J nfhs;s 
Kbatpy;iy.  ,Ug;gpDk; Gtpapd; fhe;jj;jd;ikf;F fhuzq;fshf> rpy $Wfs;  fPNo 
jug;gl;Ls;sd.   
• Gtpapy; cs;s fhe;jg; nghUs;fspd; epiw  
• #hpadpypUe;J tUk; fjph;tPr;Rfs; 
• epytpd; nray;jpwd;. 
 
 ,Ug;gpDk; Gtpapd; Muk; 6400 fpNyhkPl;lUld; xg;gpLk;NghJ> Gtpapd; cl;gug;gpy; Rkhh; 
3500 fpNyhkPl;lh; tiu cs;sfg; gFjpapy; cUfpa epiyapy; cNyhff; gha;nghUs;fs; 
,Ug;gjdhy; Gtpfhe;jg;Gyk; Vw;gLtjhf ek;gg;gLfpwJ. 
 

Gtpapd; mLf;F 
 
 

Gwhf;fSf;F mrhjuzkhd ePz;l J}uk; gazpj;J jpUk;Gk; jpwd; ,Uf;fpwJ.   ,Jtiu 
ghh;f;fhj gFjpfspy; nfhz;L tpl;lhYk; Gtpapd; fhe;jg;Gyj;jpid mwpe;jpLk; Nkf;dill; 
vd;Dk; fhe;jg;gz;G NghJkhd mstpw;F mtw;wpd; myFfspy; ,Ug;gjhy;  Gtpapd; 
fhe;jg;Gyj;ij mwpAk; Mw;wiyg; ngw;Ws;sJ.  mj;jifa fhe;j czh;tpid 
(magneto-reception) fhe;j Vw;Fk; gz;G vd;W miof;fg;gLfpwJ. 
 
Gtpfhe;jg;Gyk; 
 
 Gtpapd; xU Gs;spapy; jilapd;wp njhq;ftplg;gl;l fhe;j CrpahdJ Gtpapd; tl-njd; 
jpirapy; Njhuhakhf te;J epw;Fk;.  ,J GkpahdJ kpfg;nghpa fhe;j ,UKidfshfr; 
nray;gLfpwJ.  vd;gjidAk; mjd; fhe;j Kidfs; Gtpapay; JUtq;fSf;F mUfpy; 
cs;sd vd;gjidAk; fhl;LfpwJ.  xU fhe;j Crpapd; tlKid Njhuhakhf Gtpapay; 
tlKid Nehf;fp (NG) epw;fpwJ. vdNt fhe;j Crpapd; tlKid> Gtpapd; njd; Kidahy; 



 

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

Sm ftug;gLk; ,J Gtpapay; tl Kid NGf;F mUfpy; mike;jpUf;Fk;. mNjNghy; fhe;j 

Crpapd; njdKid Gtpapd; tlKidahy; (Nm) ftug;gLk; ,J Gtpapay; njd;Kid SGf;F 
mUfpy; mike;jpUf;Fk;. fhe;jg; Gy typikapd; vz;kjpg;ghdJ Gtpg;gug;gpd; neLf;fj;jpy; 
25ypUe;J 65 ikf;Nuh nl];yh Mf ,Uf;Fk;. 
 
Fsph;gjdp fhe;jkhdJ Gtp fhe;jj;ij tpl 20 klq;F jpwd; nfhz;ljhFk;. 
 
fhe;jj;jpd; gad;fs; 
 
 md;whl tho;tpy; fhe;jq;fNshL ehk; neUq;fpa njhlh;gpidf; nfhz;Ls;Nshk;.  mit 
gy;NtW fUtpfspy; mjpf mstpy; gad;gLfpwJ.  mtw;wpd; rpy gad;fs; fPNo 
nfhLf;fg;gl;Ls;sd. 
• goq;fhyj;jpy; flypy; gazk; nra;NthUf;F jpirapid mwptjw;fhd ‘jpirfhl;Lk; 

fy;yhf’ fhe;jk; cjtp ,Uf;fpwJ. 
• jw;fhyj;jpy; ildNkhf;fs; %yk; kpd;rhuk; jahhpg;gjw;F fhe;jq;fs; gad;gLfpd;wd. 
• kpd;fhe;jq;fs; kpfTk; rpwg;ghd Kiwapy; ekJ md;whl tho;tpy; gad;gLfpd;wd. 
• kpd;rhu kzpfspYk; kpd;Nkhl;lhh;fspYk; fhe;jq;fs; gad;gLfpd;wd. 
• xypg;ngUf;fpfspYk;> Ez; NgrpfspYk; (microphones) fhe;jq;fs; gad;gLfpd;wd. 
 
nkf;ypt; (Maglev) njhlh;tz;bf;F (fhe;j tpyf;fk; njhlh;tz;b) rf;fuq;fs; fpilahJ.  
Fzpdptop fl;Lg;gLj;Jk; kpd;fhe;jq;fs; %yk; typikahd fhe;j tpirahdJ 
nfhLf;fg;gLtjhy; jz;lthsq;fSf;F NkNy ,J kpje;J nry;Yk;.  cyfpNyNa kpfTk; 
Ntfkhd njhlh;tz;bahFk;.  ,jd; Ntfk; Njhuhakhf 500 fpkP/kzp vd;gjid 
vl;bAs;sJ.  

 
 
fld; ml;il/gw;W ml;ilfspd; gpd;Gwj;jpy; cs;s xU fhe;j thp ml;il> ,J 
ngUk;ghYk; ‘khf;];l;iug; vd;gJ ,Uk;Gf; fhe;jj; Jfs;fspdhy; Md nky;ypa nefpopg; 
glyk; MFk;.  cz;ikapy; xt;nthU JfSk; xU mq;Fy ePsj;jpy; 20 kpy;ypadpy; xU 
gq;F nfhz;l rpwpa rl;l fhe;jkhFk;. 

 
 
• kpfTk; jpwd;kpf;f kpd;fhe;jq;fisg; gad;gLj;jp jz;lthsq;fSf;F NkNy cah;j;jp 

mjpNtfkhd nkf;ypt; njhlh;tz;bahdJ ,af;fg;gLfpwJ. 
• tq;fpfspy; fzpdpfisf; nfhz;L fhNrhiyapy; mr;rbf;fg;gl;l MICRvz;fis mwpe;J 

nfhs;tjw;F fhe;jq;fs; gad;gLfpd;wd. 
• njhopw;rhiyfspy; fhe;jg;nghUs;fNshL fye;jpUf;Fk; fhe;jk; my;yhj fopTf; $sg; 

nghUs;fisg; gphpj;njLf;Fk; ‘fhe;j flj;Jk; gl;ilahfg;’ (conveyor belts) gad;gLfpwJ. 

• fhe;jq;fs;> fzpdpapy; mjd; Nrkpf;Fk; rhjdq;fspy; epiytl;Lfshf (hard disks) 
gad;gLj;jg;gLfpd;wd. 

• jpUF Mzp FwLfspy; (Screw drivers) mjd; Kidfspy; fhzg;gLk; rpwpa mstpyhd 
fhe;jg; gz;G jpUF Mzpfisg; gpbf;f cjTfpwJ. 

• kUj;Jt kidfspy; typikahd kpd;fhe;jq;fisg; gad;gLj;jp MRI Magnetic Resonance 
Imaging (fhe;j xj;jjph;T epoYU glk;) %yk; Fwpg;gpl;l cs;SWg;gpd; epoYUf;fis 
cUthf;fpl cjTfpwJ. 
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myF -8 
mz;lKk; tpz;bntsp mwptpaYk; 

mwpKfk; 
  
 ePq;fs; vg;NghjhtJ ,utpy; njspthd thdj;ij ghh;j;J ,Uf;fpwPh;fsh? vz;zpylq;fh 
tpz;kPd;fisAk;> mofhd epyitAk; ghh;f;Fk;NghJ ehk; kfpo;r;rp milfpNwhk;.  
tpz;kPd;fisg; gw;wpAk; Nfhs;fs; kw;Wk; mtw;wpd; ,af;f epiyfs;> gFjpg;nghUl;fs; 
Mfpatw;iw gw;wp gbf;Fk; mwptpay; gphpT thdpay; vdg;gLk;.  thdj;jpy; cs;s tpz;kPd;fs;> 
Nfhs;fs;> re;jpud; kw;Wk; tpz;fw;fs;> thy;kPd;fs; Nghd;w gpw nghUl;fs; Mfpait thd; 
nghUl;fs; vd;W miof;fg;gLfpd;wd.  #hpaDk; mjidr; Rw;wp tUfpd;w thd; nghUl;fSk; 
Nrh;e;J #hpa FLk;gj;ij cUthf;Ffpd;wd.   
 
 jq;fSf;F ,ilNa cs;s fth;r;rp tpirapdhy; gpizf;fg;gl;l yl;rf;fzf;fhd  
tpz;kPd;fisf; nfhz;l njhFg;G tpz;kPd; jpus; vdg;gLk;.  ekJ #hpad; ghy;ntsp tpz;kPd; 
jpus; vd;w tpz;kPd; jpus; vd;w tpz;kPd; jpuisr; Nrh;e;jJ.  ,J Nghd;w yl;rf;fzf;fhd 
tpz;kPd; jpus;fs; xd;W Nrh;e;J mz;lj;ij cUthf;Ffpd;wd.  vdNt #hpa FLk;gk;> 
tpz;kPd;fs;> tpz;kPd; jpus;fs; Mfpait mz;lj;jpd; gFjp nghUl;fshFk;.  rkPg fhykhf 
gy ehLfs; tpz;ntspia Muha;tjpy; Mh;tk; fhl;b tUtUld;> re;jpud; kw;Wk; gpw 
nfhs;fSf;Fk;> kdpjh;fs; kw;Wk; kdpjh;fs; ,y;yhj uhf;nfl;Lfis mDg;gp tUfpd;wd.  
ekJ ehLk; mjpf vz;zpf;ifapy; uhf;nfl;Lfis tpz;zpy; nrYj;jp> tpz;ntsp mwptpaypy; 
ngUksT rhjpj;Js;sJ.  ,g;ghlj;jpy; uhf;nfl;il tpz;zpy; nrYj;Jjy;> uhf;nfl; 
vhpnghUspd; tiffs;> ,e;jpa tpz;ntspj; jpl;lq;fs; kw;Wk; ehrh (NASA) Mfpatw;iwg; 
gw;wp fw;f cs;Nshk;. 
 
rPdhtpy; Rkhh; 800 Mz;LfSf;F Kd;ghfNt uhf;nfl;Lfs; fz;Lgpbf;fg;gl;Ls;sd.  
njhlf;fj;jpy;> kuf; Foha;fspy; ntbkUe;J epug;gg;gl;L uhf;nfl;Lfs; cUthf;fg;gl;ld.  
,tw;iw jP mk;Gfs; (Fire Arrows) vd  mth;fs; mioj;jdh;.  fp.gp.1232y; kq;Nfhypa 
uhZt tPuh;fis ntw;wp nfhs;tjw;fhf rPdh;fs; ,e;j jP mk;Gfis gad;gLj;jpdh;.  
uhf;nfl; cUthf;Fk; jpwikahdJ tpiutpy; kj;jpa fpof;F kw;Wk; INuhg;gpa 
ehLfSf;Fg; gutpaJ.  mth;fs; uhf;nfl;il xU Nghh; fUtpahfg; gad;gLj;jpdh;. 
 
uhf;nfl;Lfs; 
 ,e;j mz;lkhdJ> vy;Nyhh;f;Fk; xU nghpa Gjpuhf cs;sJ.  ek;ikr; Rw;wpAs;s 
tpz;ntsp Fwpj;J mwpe;J nfhs;s> ek; kdk; vg;NghJk;  Kay;fpwJ.  ek;ikr; Rw;wpAs;s 
tpz;ntspiag; Ghpe;J nfhs;tJ ekf;Fg; gy topfspy; cjtpahf cs;sJ.  Gtpapd; Rw;Wr; 
#oy; gw;wpAk; fhyepiy khw;wk; kw;Wk;; thdpiy Fwpj;j jfty;fisAk; thdpay; Ma;T 
ekf;Fj; jUfpwJ.  ,d;iwa ehspy; ehk; vjph;nfhs;Sk;  gy;NtW rthy;fSf;F tpilfhz 
tpz;ntsp Ma;Tfs; cjTfpd;wd. 
 uhf;nfl;Lfspd; fz;Lgpbg;ghdJ> mz;lj;jpd; xU rpwpa gFjpia ekf;fhfj; 
jpwe;jpUf;fpwJ.  #hpa FLk;gj;jpy; cs;s Nfhs;fs; Fwpj;J Ma;T Nkw;nfhs;s> tpz;ntspf; 
fyq;fis mDg;g uhf;nfl;Lfs; cjTfpd;wd.  mz;lj;ij Ma;T nra;tjw;fhf> tpz;zpy; 
,Ue;J nray;gLk; tifapy; mikf;fg;gl;l njhiyNehf;fpfis tpz;zpy; nrYj;j 
uhf;nfl;Lfs; cjTfpd;wd.  ,tw;Wf;nfy;yhk; Nkyhf gy;NtW tiffspy; gad;gLk; 
nraw;iff;Nfhs;fis tpz;zpy; epiyepWj;jTk; uhf;nfl;Lfs; cjTfpd;wd.  ekJ ehlhdJ 
kpfr;rpwe;j uhf;nfl; njhopy; El;gj;ijf; nfhz;Ls;sJ.  ,jidg; gad;gLj;jp cyf mstpy; 
gy;NtW tpz;ntspj; jpl;lq;fis jpwk;gl nra;J tUfpwJ. 
 
uhf;nfl;bd; gFjpfs; 
 
 uhf;nfl; vd;gJ kdpjh;fis my;yJ fUtpfis G+kpf;F mg;ghy; tpz;ntspf;F nfhz;L 
nry;tjw;fhf> rf;jptha;e;j ,ae;jpuj;Jld; tbtikf;fg;gl;l xU tpz;ntsp thfdk; MFk;.  
uhf;nfl;by; ehd;F Kf;fpakhd ghfq;fs; my;yJ mikg;Gfs; cs;sd. mit. 
• fl;likg;G mikg;G (Structural system) 

• gzpr;Rik mikg;G (Payload System) 

• topfhl;Lk; mikg;G (Guidance system) 

• ce;J tpir mikg;G my;yJ Kd; nrYj;Jk; mikg;G 
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fl;likg;G mikg;G 
 
 fl;likg;G mikg;G vd;gJ uhf;nfl;il cs;slf;fpa rl;lk; MFk;.  ,it kpfTk; 
typikahd> Mdhy; vil Fiwe;j ill;lhdpak; my;yJ mYkpdpak; Nghd;w nghUl;fshy; 
cUthf;fg;gLfpd;wd.  uhf;nfl; gwf;Fk; NghJ mjw;F epiyg;Gj;jd;ik Vw;gLj;Jtjw;fhf> 
rpy uhf;nfl; rl;lj;jpd; mbg;gFjpapy; JLg;Gfs; ,izf;fg;gLfpd;wd. 
 
gzpr;Rik mikg;G 
 
 Rw;W tl;lg;ghijapy; tplg;gLtjw;fhf uhf;nfl;bdhy; Rke;J nry;yg;gLk; 
nraw;iff;Nfhs;fs; gzpr;Rik vdg;gLk;.  ,e;j gzpr;RikahdJ> jpl;lg;gzpfis rhh;e;jJ.  
jfty; njhlh;G> thdpiy Ma;T> csT ghh;j;jy;> Nfhs;fis Muha;jy; kw;Wk; fz;fhzpg;G 
Nghd;w gzpfis Nkw;nfhs;Sk; nraw;iff;Nfhs;fis tpz;zpy; nrYj;Jtjw;F Vw;wthW 
uhf;nfl;Lfs; khw;wp mikf;fg;gLfpd;wd. 
 
topfhl;L mikg;G 
 
 ,e;j mikg;ghdJ> uhf;nfl; nry;y Ntz;ba ghij Fwpj;J topfhl;LfpwJ.  
,t;tikg;ghdJ czh;tpfs;> fzpdpfs;> Nuhlhh; kw;Wk; njhiyj;njhlh;G rhjdq;fs; 
Nghd;wtw;iw cs;slf;fpaJ. 
 
ce;Jtpir mikg;G 
 
 uhf;nfl;by; cs;s ngUk;gFjp ,lj;ij ,t;tikg;Ng vLj;Jf; nfhs;fpwJ. ,J 
vhpnghUs; njhl;bfs;> ,iwg;ghd;fs; (Pumps) kw;Wk; vhpA+l;Lk;  miw Mfpatw;iw 
nfhz;Ls;sJ.  ,uz;L Kf;fpakhd ce;Jtpir mikg;Gfs; cs;sd.  mit 1. jput 
ce;Jtpir mikg;G 2. jpl ce;J tpir mikg;G 
 
JUtj; Jizf;Nfhs; nrYj;J thfdk; (PSLV) kw;Wk; Gtpepiyj; Jizf;Nfhs; 
nrYj;J thfdk; (GSLV) Mfpait ,e;jpahtpd; kpfTk; Gfo;ngw;w uhf;nfl;Lfs;. 
 
,af;F nghUl;fspd; tiffs; 
 
 ,af;FnghUs; vd;gJ xU Ntjpg;nghUs; MFk;.  ,g;nghUs; vhpAk; NghJ cUthFk;.  
mOj;jg;gl;l thAf;fspd; Mw;wiyg; gad;gLj;jp uhf;nfl;lhdJ> GtpaPh;g;G tpirf;F vjpuhf  
cah;j;jg;gLfpwJ. ,af;F nghUshdJ vhpnghUs; (Fuel) kw;Wk; vhpjYf;Fk; Njitahd 
Mf;]p[id toq;Fk; Mf;]pfuzp Mfpatw;wpd; fyit MFk;.  ,af;F nghUshdJ 
jpz;kkhfNth my;yJ jputkhfNth ,Uf;fyhk;. 
 
m) jput ,af;F nghUs;fs; 
 jput ,af;F nghUs;fspy;  vhpnghUSk; Mf;]pfuzk; vhpA+l;Lk; miwapy; xd;whf 
Nrh;f;fg;gl;L vhpf;fg;gl;L mjpf tpirAld; uhf;nfl;bd; mbg;gFjp topahf 
ntspNaw;wg;gLfpd;wd.  jput i`l;u[d; i`l;urPd; kw;Wk; vj;jpy; My;f`hy; Mfpait 
jput vhpnghUl;fs; MFk;.  Mf;]p[d; XNrhd; i`l;u[d; nguhf;irL kw;Wk; GifAk; 
iel;hpf; mkpyk; Nghd;wit rpy Mf;rp fhuzpfs; MFk;. 

 
 
M. jpz;k ,af;F nghUl;fs; 
 
 jpz;k ,af;F nghUl;fspy; vhpnghUSk;> Mf;]pfuzpAk; xd;whf Nrh;j;J 
itf;fg;gl;Ls;sd.  ,tw;iw vhpA+l;Lk;NghJ mit vhpe;J ntg;g Mw;wiy ntspapLfpd;wd.  
jpz;k ,af;F nghUl;fs; vhpaj; njhlq;fpa gpd; mjid epWj;j ,ayhJ.  ghypA+hpaj;jpd; 
kw;Wk; ghypgpA+lhilaPd; Mfpait jpz;k vhpnghUl;fs; MFk;.  iel;Nul; kw;Wk; FNshNul; 
cg;Gf;fs; Mf;]pfuzpfshf gad;gLj;jg;gLfpd;wd. 
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,) fpiuNahn[dpf; ,af;F nghUl;fs; (jho; ntg;gep;iy ,af;F nghUl;fs;) 
 
 ,e;j tif ,af;F nghUs;fspy; vhpnghUs; my;yJ Mf;]pfuzp my;yJ ,uz;Lk; 
jputepiy thAf;fshf (Liquefied gases) ,Uf;Fk;.  ,it kpff; Fiwe;j ntg;gepiyapy; 
itf;fg;gl;bUf;Fk;.  ,t;tif ,af;F nghUs;fis vhpA+l;l jdpahd mikg;Gfs; Njit 
,y;iy.  ,tw;iw xd;whfr; Nrh;j;J fyf;Fk;NghJ> mit xd;Nwhnlhd;W tpidGhpe;J vhpaj; 
njhlq;Ffpd;wd. 

 
Jizf;Nfhs; tpz;zpy; nrYj;jg;gLjy; 
 
 uhf;nfl;lhdJ> tpz;zpy; nrYj;jg;gLtjw;F Kd;dh; VTjsj;jpy; nrq;Fj;jhf 
,Uf;fpfs; (Clamps) %yk; epiyepWj;jg;gl;bUf;Fk;.  MSs;s (Manned) my;yJ Mspy;yh 
(Unmanned) Jizf;Nfhs;fs; uhf;nfl;bd; cr;rpapy; itf;fg;gl;bUf;Fk;.  uhf;nfl;bd; 
vhpnghUshdJ vhpA+l;lgg;gLk; NghJ> mJ Nky;Nehf;fpa ce;J tpiria cUthf;FfpwJ.  
,t;tpirahdJ uhf;nfl;bd; viliatpl mjpfkhFk; NghJ> njhiyf; fl;Lg;ghl;Lf; fUtpapd; 
%yk; ,Uf;fpfs; ePf;fg;gl;L> uhf;nfl; Nky;Nehf;fp efh;fpwJ.  xt;nthU tpidf;Fk; rkkhd 
vjph;tpid cz;L vd;w epA+l;ldpd; %d;whtJ ,af;f tpjpapd;gb> uhf;nfl;by; ,Ue;J 
thAf;fs; fPo;Nehf;fp ntspNaw;wg;gLk; NghJ> uhf;nfl;lhdJ Nky; Nehf;fp efh;j;jg;gLfpwJ.  
Jizf;Nfhs; xd;iw> xU Fwpg;gpl;l tl;lg;ghijapy; epiy epWj;j> mJ rhpahd Ntj;jpy;> 
rhpahd jpirapy;> Fwpg;gpl;l cauj;jpw;F cah;j;jg;gl Ntz;Lk;. Gtpapd;  Nkw;gug;gpw;F 
mUfpy;> Fwpg;gpl;l cauj;jpw;F cah;j;jg;gl Ntz;Lk;.  Gtpapd; Nkw;gug;gpw;F mUfpy;> kpf 
mjpf jpirNtfk; uhf;nfl;Lf;F mspf;fg;gl;lhy;> fhw;wpd; cuha;T tpirapd; fhuzkhf 
uhf;nfl;by; jPg;gpbf;fyhk;.  NkYk; ,e;j mjpf jpirNtfq;fis xw;iw uhf;nfl;il nfhz;L 
Vw;gLj;j ,ayhJ.  vdNt gyfl;l uhf;nfl;Lfs; gad;gLj;jg;gLfpd;wd.  tspkz;lyj;jpd; 
mlh;j;jpahd mbg;gFjpia CLUtpr; nry;y> njhlf;fj;jpy; uhf;nfl; nrq;Fj;jhf Nky; Nehf;fp 
nry;Yk;.  gpwF> topelj;J mikg;gpd; %yk; rha;thf nry;YkhW nra;ag;gLk;. 
 
,e;jpa tpz;ntspj; jpl;lq;fs; 
 
 ,e;jpah tpLjiy mile;j gpd; rpy Mz;LfspNyNa> ,e;jpah jd; tpz;ntsp Ma;T 
nray;ghLfisj; njhlq;fpw;W> ,e;jpa tpz;ntspj; njhopy;El;gk; kw;Wk; mjd; gad;ghLfis 
Nkk;gLj;Jtjw;fh 1969Mk; Mz;L ,e;jpa tpz;ntsp Ma;T epWtdk; njhlq;fg;gl;lJ. 
 

,uhf;nfl; tpz;zpy; nrYj;jg;gLjy; 
 

njhiyj;njhlh;G kw;Wk; njhiy czh;T njhlh;ghd nraw;iff;Nfhs;fis cUthf;Ftjpy; 
,e;jpah mjpf ftdk; nrYj;jp tUfpwJ.  ,e;jpah jdJ Kjy; nraw;iff;Nfhshd 
Mhpag;gl;lhit 1975Mk; Mz;L tpz;zpy; nrYj;jpaJ.  mjpypUe;J> tpz;ntspj; jpl;lq;fspy; 
,e;jpah> tsh;e;j ehLfSf;F ,izahf gy;NtW rhjidfisg; Ghpe;J tUfpwJ. 
 
,e;jpah Nrhtpaj; u~;ahTld; ,ize;J elj;jpa xU tpz;ntsp Ma;Tj; jpl;;lj;jpy; 
gQ;rhg; khepyj;ijr; Nrh;e;j uhNf~; ~h;kh vd;w tpkhdp tpz;ntspf;Fr; nry;y Njh;T 
nra;ag;gl;lhh;.  ,jd; %yk; 1984 Mk; Mz;L Vg;uy; ,uz;lhk; ehs; tpz;ntspf;Fr; 
nrd;w Kjy; ,e;jpah; vd;w ngUikiag; ngw;whh;. 
 
re;jpuhad; 1 
 
 re;jpuidg; gw;wpa Ma;Tfis Nkw;nfhs;tjw;fhf ekJ ehL 2008k; Mz;L mf;Nlhgh; 
khjk; 22Mk; ehs; re;jpuhad;-1 vd;w tpz;fyj;ij> Me;jpu khepyk;> =`hpNfhl;lhtpy; cs;s 
rjP~; jthd; tpz;ntsp ikaj;jpy; ,Ue;J PSLV uhf;nfl; %yk; tpz;zpy; nrYj;jpaJ.  
,t;tpz;fykhdJ 2008 Mk; Mz;L etk;gh; 8Mk; ehs; re;jpudpd; Rw;Wg;ghijapy; epiy 
epWj;jg;gl;lJ. 
 ,J re;jpudpypUe;J 100fp.kP njhiytpy; cs;s Rw;Wg;ghijapy; Rw;wp te;J> re;jpudpd; 
Ntjpapay;> fdpktpay; kw;Wk; Gtpapay; njhlh;ghd tptuq;fis Nrfhpj;jJ.  ,j;jpl;lkhdJ> 
,e;jpa tpz;ntspj; jpl;lq;fSf;F Cf;fk; mspf;fTk;>  re;jpuid Muha;tjw;F chpa 
njhopy;El;gj;ijr; Rakhf cUthf;fTk; cjtpaJ.  re;jpuhad;-I jpl;lkhdJ 312 ehl;fs; 
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nray;gl;L> eph;zapf;fg;gl;l ,yf;Ffspy; 95 rjtPjj;ij Kbj;J> jpl;lj;jpd; Kf;fpa 
Nehf;fq;fis epiwT nra;jgpd;> 2009Mk; Mz;L Mf];l;  khjk; 28-k; ehs;>  G+kpapy; cs;s 
fl;Lg;ghl;L miwAld; ,Ue;j njhlh;ig ,oe;jJ. 
 
 
Re;jpuhad;-1 jpl;lj;jpd; Nehf;fq;fs; 
• re;jpudpy; ePh; ,Ug;gjw;fhd rhj;jpaf; $Wfis fz;lwpjy; 
• repjpudpy; cs;s jdpkq;fis fz;lwpjy; 
• re;jpudpy; `_ypak;-3 ,Ug;gij Muha;jy;. 
• re;jpudpd; Kg;ghpkhd tiuglj;ij cUthf;Fjy; 
• #hpaf; FLk;gj;jpd; ghpzhk tsh;r;rpia Muha;jy; 
 
Fyhk;rhl; vd;gJ 64 fphhk; kl;LNk vil nfhz;l cyfpd; kpfr; rpwpa nraw;iff; Nfhs; 
MFk;.  ,J jkpofj;jpd; f&h; efUf;F mUfpy; cs;s gs;sg;gl;b vd;w rpw;W}hpy; hpghj; 
~hUf; vd;Dk; 18 taJ gs;sp khztdpd; jiyikapy; cah;epiyg; gs;sp 
khzth;fshy; cUthf;fg;gl;lJ.  ,J 20417Mk; Mz;L [_d; 22Mk; ehs; ehrh 
tpz;ntsp Ma;T ikak; %yk; tpz;zpy; nrYj;jg;gl;lJ. 
 
kapy;rhkp mz;zhJiu 
kapy;rhkp mz;zhJiu NfhaKj;J}h; khtl;lk;> nghs;shr;rpf;F mUfpy; cs;s Nfhjthb 
vd;Dk; rpw;W}hhpy; 2.7.1958 md;W gpwe;jhh;.  ,th; jd; ,sq;fiy nghwpapay; gl;lj;ij 
NfhaKj;J}h; muR njhopy;El;gf; fy;Y}hpapy; ngw;whh;.  1982Mk; Mz;L gpv];[p  
njhopy;El;gf; fy;Y}hpapy; KJfiyg; gl;lk; ngw;wJld;> mNj Mz;by; ,e;jpa 
tpz;ntsp Ma;T ikaj;jpy; Ma;thsuhfg; gzpNaw;whh;.  gpwF> Nfhak;GjJ}h;> mz;zh 
njhopy;El;gg; gy;fiyf;fofj;jpy; Kidth; gl;lj;ijAk; ngw;whh;.  ,th; nraw;iff;Nfhs; 
Jiwapy; Kd;dzp njhopy;El;g ty;Yeh; Mthh;.  ,th; re;jpuhad;-1> re;jpuhad-2 kw;Wk; 
kq;fs;ahd; jpl;lq;fspy; jpl;l ,af;Feuhfg; gzpahw;wpAs;shh;.  Fiwe;j nrytpy; 
re;jpuhaid tbtikj;jjpy; ,tuJ gq;F Fwpg;gplj;jf;fJ. 
 
re;jpuhad;-1 jpl;lj;jpd; rhjidfs; 
• re;jpudpd; kzw;gug;gpy; ePh; %yf;$Wfs; ,Ug;gij fz;lwpe;jJ.   
• re;jpud; Kw;fhyj;jpy; cUfpa epiyapy; ,Ue;jij cWjp nra;fpwJ. 
• mnkhpf;fhtpd; tpz;fyq;fs; mg;NghNyh-15 kw;Wk; mg;NghNyh-11 Mfpait jiuapwq;fpa 

,lq;fspd; glq;fis gjpT nra;jJ. 
• re;jpudpd; fdpk tsk; gw;wpa jfty;fs; cah;gFjpwd; nfhz;l epwkhiykhdp %yk; 

ngwg;gl;ld. 
• X fjph; glf;fUtpapd; %yk; re;jpudpy; mYkpdpak;> kf;dPrpak; kw;Wk; rpypf;fhd; ,Ug;gJ 

fz;lwpag;gl;lJ. Nkw;gl;l glq;fs; G+kpf;F mDg;gg;gl;ld.  
• epytpy; cs;s NkLfs; kw;Wk; gs;sq;fisf; nfhz;l glq;fspypUe;J re;jpudpd; Nkw;gug;G 

fpz;zf; Fopfisf; nfhz;lJ vd fz;lwpag;gl;lJ. 
• re;jpuhad;-1 G+kpapd; KO tbtj;ijAk; Kjd; Kjyhf gjpT nra;J mDg;gpaJ. 
• re;jpuhad;-1 epytpd; gug;gpy; kdpjh;fSf;F ciwtplkhfg; gad;gLk; gy Fiffis 

fz;lwpe;jJ. 
kq;fy;ahd; (nrt;tha; thfdk;) 
 
 re;jpuhad;-1 ntw;wpfukhf tpz;zpy; nrYj;jg;gl;lijj; njhlh;e;J> ,e;jpa tpz;ntsp 
Ma;T epWtdk; nrt;tha;f;Nfhisr; Rw;wp tUtjw;fhf kdpjuw;w tpz;fyd; xd;iw mDg;gj; 
jpl;lkpl;lJ.  2013-Mk; Mz;L etk;gh; khjk;-5 Mk; ehs; PSLV uhf;nfl; cjtpAld;> Me;jpu 
khepyk; =`hpNfhl;lh> tpz;ntsp Ma;T ikaj;jpypUe;J ,t;tpz;fyid tpz;zpy; 
nrYj;jpaJ.  ,JNt ,e;jpahtpd; Kjy; Nfhs;fSf;F ,ilNaahd tpz;ntspj;jpl;lk; 
(Interplanetary Mission) MFk;.  kq;fs;ahd; tpz;fyj;ij> tpz;zpy; nrYj;jpajd; %yk; 
nrt;tha; NfhSf;F tpz;fyk; mDg;Gk; ehd;fhtJ tpz;ntsp Ma;T epWtdk; vd;w 
ngUikia ,e;jpa tpz;ntsp Ma;T epWtdk; ngw;wJ. 
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 kq;fs;ahd; tpz;fykhdJ> Rkhh; xU khjk; G+kpapd; tl;lg;ghijapy; gazk; nra;jgpd;> 
njhlh;r;rpahf mjd; epiy cah;j;jg;gl;L nrt;thapd; Rw;Wtl;lg;ghijf;F efh;j;jg;gl;lJ.  
kq;fs;ahd; tpz;fyk; MdJ 2014Mk; Mz;L nrg;lk;gh;-24 ehs; nrt;tha;f; Nfhspd; 
Rw;Wtl;lg;ghijapy; epiy epWj;jg;gl;lJ. 
 
 kq;fs;ahd; tpz;fykhdJ> nrt;tha;f;Nfhspd; Rw;Wtl;lg;ghijapy;> %d;W 
Mz;LfSf;F Nkyhf gazpj;J> jpl;lkpl;lgb> jd; gzpia Nkw;nfhz;L tUfpwJ.  ,e;jpa 
tpz;ntsp Ma;T epWtdkhd ISRO nrg;lk;gh;-2016 tiuapy;> kq;fs;ahdpy; ,Ue;J ngwg;gl;l 
jfty;fis ntspapl;Ls;sJ. 
 
#hpadpypUe;J ehd;fhtjhf mike;Js;s Nfhs; nrt;tha; MFk;.  ,J #hpaf; 
FLk;gj;jpy; cs;s ,uz;lhtJ rpwpa NfhshFk;.  ,jd; rpte;j epwj;jpd; fhuzkhf ,J 
rptg;Gf; Nfhs; vd;W miof;fg;gLfpwJ.  ,f;Nfhspd; Nkw;gug;gpy; cs;s ,Uk;G Mf;irL 
kw;Wk; mjd; tspkz;lyj;jpy; cs;s J}Rfs; mjw;F rptg;G epwj;ijj; jUfpd;wd.  ,J 
jd; mr;rpy; 24 kzp 37 epkplq;fspy;  jd;idj;jhNd Rw;wp tUfpwJ.  NkYk;> 687 
ehl;fSf;F xU Kiw #hpaidAk; Rw;wp tUfpwJ.  NkYk;> 687 ehl;fSf;F xU Kiw 
#hpaidAk; Rw;wp tUfpwJ.  ,jd; Rw;Wf;fhyk; kw;Wk; fhyepiy Mfpait G+kpiaf; 
xj;jpUg;gjhy;;> thdpayhsh;fs; nrt;tha;f;Nfhs; gw;wpa Ma;Tfspy; mjpf Mh;tk; fhl;b 
tUfpd;wdh;.  vdNt> mth;fs; nrt;thapd; Nkw;gug;G>  fhyepiy kw;Wk; Gtpapay; 
Fwpj;j Ma;Tfis Nkw;nfhs;tjw;fhf> gy;NtW kdpjh; mw;w tpz;fyq;fis mDg;gp 
tUfpd;wdh;. 
 
 
m) kq;fs;ahd; jpl;lj;jpd; Nehf;fq;fs; 
• Nfhs;fSf;F ,ilNaahd tpz;ntspj; jpl;lj;jpw;F Njitahd njhopy;El;gj;ij 

cUthf;Fjy;. 
• nrt;thapd; Nkw;gug;ig Muha;jy;  
• nrt;thapd; tsp kz;lyj;jpy; cs;s gFjpg;nghUs;fis mwpjy; 
• vjph;fhyj;jpy; nrt;tha;f; Nfhspy; caphpdq;fs; tho;tjw;fhd rhj;jpaf; $WfisAk; fle;j 

fhyq;fspy; caphpdq;fs; ,Ue;jdth vd;gJ gw;wpa  jfty;fisAk; mwpe;J nfhs;Sjy;. 
 

 
    ek; ,e;jpa ehL> nrt;tha;f;Nfhis mile;j Kjy; Mrpa ehL vd;w 
ngUikiaAk;> cyfpNyNa> ,r;rhjidia jd; Kjy; Kaw;rpapy; epfo;j;jpa ehL vd;w 
ngUikiaAk; cilaJ. 
Nrhtpaj; tpz;ntsp Ma;T epWtdk;> ehrh> INuhg;gpa tpz;ntsp Kfik Mfpait 
nrt;tha;f;Nfhis mile;j gpw tpz;ntsp Ma;T epWtdq;fs; MFk;. 

 
re;jpuhad;-2 
 re;jpuhad;-1I njhlh;e;J re;jpuhad;-2 vd;w njhlh; jpl;lj;ij ,e;jpa tpz;ntsp Ma;T 
epWtdk; 2019Mk; Mz;L [_iy-22 Mk; ehs; nray;gLj;jpaJ.  ISRO-tpd; Ke;ija 
tpz;ntspj; jpl;lq;fis tpl re;jpuhad;-2 mjpf rpf;fyhd jpl;lk; MFk;.  ,J Rw;Wf;fhyk; 
(Orbiter)> jiuapwq;fp (Lander)> kw;Wk; cytp(Rover) Mfpa %d;iwAk; xUq;Nf nfhz;lJ.  
,j;jpl;lkhdJ> ngUk;ghyhd Neuq;fspy; epoy;gbe;J fhzg;gLk;> epytpd; njd;gFjpia Ma;T 
nra;tij Nehf;fkhff; nfhz;lJ. 
 
Rw;Wf;fyk; (Orbiter) 
 
 ,J epytpid Rw;wp tuf;$baJ.  NkYk;> fh;ehlf khepyj;jpy; igyhY vd;Dkplj;jpy; 
cs;s fl;Lg;ghl;L miwAlDk;> tpf;uk; vdg;gLk; jiuapwq;fpAlDk; jfty; ghpkhw;wk; nra;Ak; 
jpwd; gilj;jJ. 
 
Jiuapwq;fp(Lander) 
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 ,e;jpa tpz;ntspj; jpl;lj;jpd; je;ij Dr.tpf;uk; rhuhgha; mth;fspd; epidthf ,jw;F 
tpf;uk; vdg; ngahplg;gl;Ls;sJ. 
 
Cytp (Rover) 
  
 ,J gpuf;ahd; (gpuf;ahd; vd;gJ rk];fpUjr; nrhy;> ,jd; nghUs; mwpT) vd;Dk; 
ngah; nfhz;l> MW rf;fuq;fis cila NuhNghthfdk; (Robotic Vehicle) MFk;.  
re;jpuhad;-2 MdJ 2019Mk; Mz;L Mf];l;-20Mk; ehs; epytpd; tl;lg;ghijf;Fs; Eioe;jJ.  
jpl;lj;jpd; ,Wjp epiyapy;> 2019Mk; Mz;L Mf];l;-20Mk; ehs; epytpd; tl;lg;ghijf;Fs; 
Eioe;jJ.  jpl;lj;jpd; ,Wjp epiyapy;> 2019Mk; Mz;L nrg;lk;gh;-7Mk; ehs;> epytpd; 
Nkw;gug;gpypUe;J Rkhh; 2.1fp.kP njhiytpypUe;J NghJ> G+kpapy; cs;s fl;Lg;ghl;L 
miwAldhd njhlh;ig ,oe;jJ.  ,Ug;gpDk;> Rw;Wf;fykhdJ ntw;wpfukhf njhlh;e;J jd; 
gzpia Nkw;nfhz;L tUfpwJ. 
 

 
 

lhf;lh; ifyhrk; tbT rptd;: 
,e;jpa tpz;ntsp Ma;T epWtdj;jpd; jw;Nghija jiyth; Mthh;.  ,th; fd;dpahFkhp 
khtl;lj;jpy; cs;s ruf;fy;tpis vd;Dk; rpw;W}hpy; gpwe;jhh;.  ,th; thD}h;jpg; 
nghwpapay; ,sq;fis gl;lj;ij> 1980Mk; Mz;L nrd;id njhopy;El;g epWtdj;jpy; 
ngw;whh;.  1982Mk; Mz;L jd; KJfiy nghwpapay; gl;lj;ij> ngq;f@Utpy; cs;s 
,e;jpa mwptpay; epWtdj;jpy; ,Ue;J ngw;w gpd; ,e;jpa tpz;ntsp Ma;T epWtdj;jpy; 
gzpapy; Nrh;e;jhh;.  NkYk; ,th; jd; Kidth; gl;lj;ij> Kk;ig ,e;jpa njhopy;El;g 
epWtdj;jpy; 2006Mk; Mz;L ngw;whh;.  fle;j 2018Mk; Mz;L [dthp-10 Mk; ehs; 
,e;jpa tpz;ntsp Ma;T epWtdj;jpd; jiytuhf epakpf;fg;gl;lhh;.  ,e;jpa tpz;ntspj; 
jpl;lq;fspy; gad;gLj;jg;gLk;> fpiuNahn[dpf; ,ae;jpu njhopy;El;g Nkk;ghl;bw;F ,th; 
mspj;j rpwe;j gq;fspg;gpd; fhuzkhf uhf;nfl; kdpjh; vd;W miof;fg;gLfpwhh;.  xU 
tpz;ntsp jpl;lj;jpd;NghJ> xw;iw uhf;nfl;bd; %yk; 104 nraw;if Nfhs;fis 
tpz;zpy; nrYj;jpaJ> ,thpd; jpwikf;F kpfr;rpwe;j vLj;Jf;fhl;L MFk;. 

 
    ,aw;ifapy; G+kpf;nfd cs;s xNu Jizf;Nfhs; re;jpud; MFk;.  ,J 
G+kpapypUe;J Rkhh; 3>84>400fp.kP njhiytpy; cs;sJ.  ,jd; tpl;lk; 3474 fp.kP MFk;.  
re;jpudpy; tspkz;lyk; ,y;iy.  re;jpud; jhkhf xsph;tJkpy;iy. ,J #hpadpypUe;J 
tUk; xspf;fjph;fisNa vjpnuhspf;fpwJ.  ,J jd;idj;jhNd Rw;wptu vLj;Jf;nfhs;Sk; 
NeuKk;> ,J G+kpiar; Rw;wptu vLj;Jf; nfhs;Sk; NeuKk; rkkhf ,Ug;gjhy; ehk; 
vg;NghJk; re;jpudpd; xU gFjpiaNa ghh;j;J tUfpNwhk;. 
 
ehrh (NASA National Aeronautics and Space Administration) 
  
 ehrh vd;gJ mnkhpf;fhtpd; th~pq;ld; efhpy; cs;s Gfo;ngw;w tpz;ntsp Ma;T 
epWtdk; MFk;.  ,J 1958Mk; Mz;L mf;Nlhgh; Kjy; ehs; njhlq;fg;gl;lJ.  jd; 10 
ikaq;fs; %yk; ,J jd; gzpfis Nkw;nfhz;L tUfpwJ.  gy;NtW ehLfs; $l;lhf 
,ize;J> tpz;ntsp Ma;Tg; gzpfis Nkw;nfhz;L tUk; gd;dhl;L tpz;ntsp epiyaj;jpw;F 
ehrh MjuT mspj;J tUfpwJ.  ehrh> nrt;tha;f;NfhSf;F cytpia mDg;gp cs;sJld; 
tpahod; Nfhspd; tspkz;lyj;ij Muha;e;Js;sJ.  rdp kw;Wk; Gjd; Nfhs;fisAk; 
Muha;e;Js;sJ. 
 
 jd; nkh;Fhp> n[kpdp> mg;NghNyh nghd;w jpl;lq;fs; %yk; ehrh tpz;ntspapy; 
gazpf;Fk; njhopy;El;gj;ij mwpe;J nfhz;lJ.  #hpa FLk;gj;jpy; cs;s midj;J 
Nfhs;fSf;Fk;> ehrh Nuhghl;bf;  tpz;fyq;fis mDg;gp cs;sJ.  ehrh mDg;gpa 
nraw;iff;Nfhs;fs; %yk;> G+kpia gw;wpf; fpilj;j Vuhskhd jfty;fshy;> G+kpapd; thdpiy 
mikg;igg; Ghpe;Jnfhs;s Kbe;jJ.  ehrhtpd; njhopy;El;gq;fs; Gif czh;tp Kjy; 
kUj;Jt Nrhjidfs; tiu md;whl tho;tpy; gad;gl;L tUfpd;wd. 
 
mg;NghNyh tpz;ntspj; jpl;lq;fs; 
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 mg;NghNyh tpz;ntsp jpl;lq;fs; ehrhtpd; kpfg; Gfo;ngw;w jpl;lq;fs; MFk;.  ,tw;wpd; 
%yk;> mnkhpf;f tpz;ntsp tPuh;fs; epytpy; jiuapwq;fpdh;.  ,J xl;Lnkhj;j 17 
jpl;lq;fisf; nfhz;lJ.  ,jpy; mg;NghNyh-8 kw;Wk; mg;NghNyh-11 Mfpait 
Fwpg;gplj;jFe;jit.  mg;NghNyh-8 vd;gJ Kjd;Kjypy; kdpjh;fis epyTf;F mDg;gpa 
jpl;lkhFk;.  ,jpy;> tpz;fyk; epyitr; Rw;wpa gpd; kPz;Lk; G+kpf;F te;jile;jJ.  
mg;NghNyh-11 jpl;lkhdJ Kjd; Kjypy; kdpjid epytpy; jiuapwq;f nra;j jpl;lk; Mfk;.  
mg;NghNyh-11 tpz;fykhdJ> 1969Mk; Mz;L [_iy 20-Mk; ehs; epytpy; jiuapwq;fpaJ.  
mjpy; gazpj;j ePy; Mk;];l;uhq; Kjd; Kjypy;  epytpy; Nkw;gug;gpy; fhyb itj;jhh;. 

 
 

re;jpudpy; jiuapwq;fpa mg;NghNyh-11 tpz;fyj;jpy; gazpj;j ePy;Mk;];l;uhq;> 
G~;My;bhpd; kw;Wk; ikf;fy;fhypd;]; FOtpdh;. 

 
ISRO cld; ehrhtpd; gzpfs; 
 
 ehrh>ISRO cld; ,ize;J NISAR (NASA-ISRO Synthetic Aperture Raddar) vDk; 
nraw;iff; Nfhis tpz;zpy; nrYj;jTk;> nrt;tha;f;Nfhis tpz;zpy; nrYj;jTk;> 
nrt;tha;f;Nfhis MuhAk; jpl;lq;fspy; ,ize;J gzpahw;wTk; xg;ge;jk; nra;Js;sJ. 
 
ehrhtpy; ,e;jpah;fspd; gzp 
 
 mnkhpf;fhtpy; trpf;Fk; ,e;jpah;fs; gyh; ehrhtpy; gzpGhpe;Js;sdh;.  mth;fs; 
ehrhtpw;F Fwpg;gplj;jf;f gq;fspg;ig nra;Js;sdh;. 
 
fy;gdh rht;yh 
 
 fy;gdh rht;yh gQ;rhg; khepyj;jpYs;s fh;dhy; vd;w Chpy; 1962Mk; Mz;L khh;r; 
khjk;-17Mk; ehs; gpwe;jhh;.  ,th; 1988Mk; Mz;L ehrhtpy; ,ize;jhh;.  1997Mk; Mz;L 
nfhyk;gpah tpz;ntsp jpl;lj;jpy; gzpGhpa Njh;T nra;ag;gl;lhh;.  ,jd; %yk; tpz;ntspf;Fr; 
nrd;w Kjy; ,e;jpa tPuhq;fid vd;w Gfo; ngw;whh;.  mth; jd; ,uz;lhtJ nfhyk;gpah 
tpz;ntspg; gazj;jpd; NghJ Vw;gl;l tpgj;jpy; caphpoe;jhh;. 
 
    fy;gdh rht;yh tpz;ntspapy;> G+kpapd; 252 Rw;W tl;lg;ghijfspy; 10.4 kpy;ypad; 
iky;fs; gazk; nra;Js;shh;.  NkYk; 372 kzpNeuj;jpw;Fk; Nkyhf tpz;ntspapy; 
jq;fpapUe;Js;shh;. 
 
Rdpjh tpy;ypak;]; 
 
 ,th; 1965Mk; Mz;L nrg;lk;gh; khjk; 19Mk; ehs; mnkhpf;fhtpy; gpwe;jhh;.  1998k; 
Mz;L Mf];l; khjk; tpz;ntsp tPuuhf jd; gzpia njhlq;fpdhh;.  ,th; gd;dhl;L 
tpz;ntsp epiyaj;jpw;F ,uz;L Kiw gazk; Nkw;nfhz;Ls;shh;.  tpz;ntspapy; ePz;l 
J}uk; ele;j ngz; vd;w rhjidia 2012Mk; Mz;L gilj;jhh;.  nkhj;jk; 50-kzp Neuk; 40-
epkplk; 7-tpz;ntsp gazq;fs; NkYk; mLj;j jpl;lkhd nrt;tha;f;F kdpjh;fis mDg;Gk; 
jpl;lj;jpy; jpl;lf; FOtpy; ,lk; ngw;Ws;shh;. 
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myF 9 
gUg;nghUs;fs; 

 
mwpKfk;  
,e;j mz;lj;jpd; midj;J ntspg;ghLfSk;. epfo;TfSk;> caphpg; ghpzhk khw;wKk; 
gUg;nghUs;fs; kw;Wk; Mw;wyhy; Vw;gLfpd;wd. ek;ikr;Rw;wpAs;s gy;NtW nghUs;fSk; 
rpytifahd gUg;nghUs;fshy; Mf;fg;gl;Ls;sd. mg;gUg;nghUs;fspd; rpytw;iwg; ghh;j;Jk;> 
njhl;Lk;> Nfl;Lk;> Ritj;Jk;> Efh;e;Jk; ehk; czh;fpNwhk;. xU fz;zhbf; Ftisiag; 
ghh;j;Jk;> CJgj;jp vhptij Efh;e;Jk; mwpayhk;. Mdhy; fhw;W tPRtij ek; Njhypd; njhL 
czh;tpd; %yk; czuyhk;. midj;J tifahd gUg;nghUs;fSk; epiwiag; ngw;Ws;sd. 
NkYk; ,lj;ijAk; milj;Jf; nfhs;fpd;wd. vdNt> ve;j xU nghUSk; ekJ Gyd; 
cWg;Gfshy; czuf;$baJ ,lj;ij milj;Jf;nfhs;Sk; gz;Gk;> epiwAk; cilag;nghUNs 
gUg;nghUs; MFk;.  
 
gUg;nghUs;fs; gpd;tUk; %d;W epiyfspy; ,Ug;gij ehk; mwpNthk;.  
 
jpz;kk; - kuk;> fy;> kzy;> ,Uk;G Nghd;w nghUs;fs;.  
 
jputk; - ePh;> ghy; gor;rhW Nghd;w nghUs;fs;.  
 
thA – Mf;]p[d;> iel;u[d; fhh;gd; il Mf;i]L ePuhtp Nghd;w nghUs;fs;.  
 
gUg;nghUs;fs; vtw;why; Mdit?  
gUg;nghUs;fs; ve;j epiyapy; ,Ue;jhYk; mit mZf;fs;> %yf;$Wfs;> my;yJ madpfs; 
vDk; rpwpaJfs;fshy; Mf;fg;gl;Ls;sd. NkYk; %yf;$Wfs; xNu tifahd mZf;fs; 
,ize;Njh my;yJ ntt;NtW tifahd mZf;fs; ,ize;Njh cUthfpd;wd. vdNt> 
mZf;fNs gUg;nghUs;fspd; fl;likg;G myfhFk;  
 
1. mZ – xU jdpkj;jpd; midj;Jg; gz;GfisAk; nfhz;l kpfr;rpwpa JfNs 

mj;jdpkj;jpd; 'mZ" vdg;gLk;. mZf;fs; jdpj;Njh my;yJ Nrh;e;Njh ,Ug;gpDk; 
Ntjptpid midj;jpYk; gq;FngWfpd;wd. Vohk; tFg;gpy; mZ mikg;G vd;w ghlj;jpy; 
mZ gw;wpa mbg;gilf; fUj;Jfis ehk; gbj;Js;Nshk;.  
 

2. %yf;$Wfs; - xNu jdpkj;jpd; mZf;fNsh my;yJ ntt;NtW jdpkq;fspd; mZf;fNsh 
,ize;J %yf;$Wfis cUthf;Ffpd;wd. xU J}a nghUspd; (jdpkk; my;yJ Nrh;kk;) 
kpfr; rpwpa Jfs;fNs %yf;$WfshFk;. ,k;%yf;$Wfs; jdpj;jepiyapy; ,aw;gpay; 
kw;Wk; Ntjpapay; gz;Gfs; khwhj ,Uf;Fk;.  
 

3. madpfs; - kpd;Rik (Neh; my;yJ vjph;) ngw;Ws;s mZf;fs; my;yJ mZf;fspd; 
njhFg;G madpfs; vd miof;fg;gLfpd;wd.  
 

FwpaPLfs; Vd;? 
 
xU Fwpg;gpl;l nghUis czh;j;Jk; 'cUtNk' FwpaPL vdg;gLk;. vLj;Jf;fhl;lhf ehk; 
mikjpapd; FwpaPlhf Gwhitg; gad;gLj;JfpNwhk;. fzpjj;jpy; $l;ly; vd;w nrhaiy '+' 
vd;w FwpaPl;bdhYk;> fopj;jy; vd;w nry;iy '-' vd;w FwpaPl;bdhYk; Fwpf;fpNwhk;. 
,JNghyNt Ntjpapaypy; xt;nthU jdpkKk; xU FwpaPl;bdhy; Fwpf;fg;gLfpwJ. xt;nthU 
KiwAk; jdpkj;jpd; ngaiu vOJtJ vd;gJ kpftk; fbdkhd nrayhFk;. vdNt> 
jdpkj;jpd; ngahpid FwpaPlhf RUf;f tbtpy; Fwpf;fpd;Nwhk;.  
 
jdpkq;fspd; FwpaPLfs;:  
ehk; jdpkq;fspd; FwpaPL Fwpj;j tuyhw;wpid RUf;fkhf mwpe;J nfhs;Nthk;.  
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fpNuf;ff; FwpaPLfs;:  
ek;ikr; Rw;wpAs;s ehd;F mbg;gilf; fhuzpfshd epyk;> ePh;> fhw;W kw;Wk; FwpaPLfs; 
neUg;igf; Fwpf;f tbtpay; cUtq;fis gz;ila fpNuf;fh;fs; gad;gLj;jpdhh;.  
 
,urthjpspd; FwpaPLfs;:  

 
rpy Fiwe;j kjpg;gila cNyhfq;fis jq;fkhf khw;w Kaw;rpj;jdh;. mth;fspd; nraYf;F 
,urthjk; vd;W ngah;. mth;fs; ,urthjpfs; jhk; gad;gLj;jpa ntt;NtW nghUs;fis 
Nkw;fz;l FwpaPLfshy; Fwpj;jdh;.  
 
lhy;ldpd; FwpaPLfs;:  
1808-y; [hd; lhy;ld; vd;w ,q;fpyhe;J ehl;ilr; Nrh;e;j mwptpay; mwpQH; gy;NtW 
jdpkq;fis gpd;tUk; glq;fisf; nfhz;L Fwpj;jhh;. Mdhy; ,g;glq;fis tiutJ mt;tsT 
vspjhf ,y;yhj fhuzj;jhy; mit gad;gLj;jg;gltpy;iy. vdNt> ,it FwpaPLfs; rhh;e;j 
tuyhw;wpy; kl;Lk; Kf;fpaj;Jtk; ngWfpd;wd.  

1.  
ngh;rpy;ypa]; FwpaPLfs;:  
[hd; N[fg; ngh;rpy;ypa]; vd;gth; 1813 Mk; Mz;L jdpkq;fisf; Fwpg;gjw;F glq;fSf;Fg; 
gjpyhf Mq;fpy vOj;Jf;fisg; gad;gLj;Jk; Kiw xd;iw cUthf;fpdhh;. ngh;rpy;ypa]; 
Kiwapd; khw;wpaikf;fg;gl;l tbtNk "jdpkq;fspd; FwpaPLfisf; jPh;khdpf;Fk; Kiw" vdg; 
gpd;gw;wg;gLfpwJ.  
 
jdpkq;fspd; FwpaPLfis jPh;khdpf;Fk; jw;fhy Kiw:  
1. nghJthf jdpkq;fs;> ngUk;ghYk; mNyhfq;fs; mtw;wpd; Mq;fpyg; ngah;fspd; Kjy; 

vOj;Jf;fisf; FwpaPLfshff; nfhz;Ls;sd.  
 

jdpkk;  FwpaPL jdpkk; FwpaPL  

Nghuhd;  B Mf;]p[d; O 

fhh;gd; C gh];gu]; P 

/GShpd; F fe;jfk; 
(ry;gh;)  

S 

i`l;u[d; H tdbak; V 

mNahbd; I ANudpak; U 

iel;u[d; N   

 
2. xU jdpkj;jpd; Mq;fpyg; ngahpd; Kjy; vOj;J Vw;fdNt xU jdpkj;jpd; FwpaPlhf 

,Ue;jhy; Kjy; ,uz;L vOj;Jf;fisAk; Nrh;j;J ,j;jdpkj;jpd; FwpaPlhff; 
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nfhs;sg;gLfpwJ. ,t;thW vOJk; NghJ Kjy; vOj;J Mq;fpy nghpa vOj;jhfTk; 
,uz;lhtJ vOj;J Mq;fpy rpwpa vOj;jhfTk; vOjg;gLfpwJ. 
 
 
 
 
 

 
 

 
 
 
 

3. Kjy; ,uz;L 

vOj;Jf;fSk; xd;whfNt cs;s jdpkq;fshf ,Ug;gpd; mtw;wpy; xU jdpkj;jpw;F Kjy; 
,uz;L vOj;Jf;fSk;> kw;nwhU jdpkj;jpw;F Kjy; kw;Wk; %d;whtJ vOj;Jf;fSk; 
FwpaPlhf gad;gLj;jg;gLfpwJ.  
 
 
 
 
 
 
 
 
 

4. rpy 
jdpkq;fspd; 
FwpaPLfs; mtw;wpd; 
,yj;jPd; / fpNuf;f 
ngah;fspd; 
mbg;gilapy; 
vOjg;gLfpd;wd. 11 jdpkq;fs; ,t;thW ngahplg;gl;Ls;sd.  

jdpkk; ,yj;jPd; ngah; FwpaPL  

Nrhbak; Nel;hpak; Na 

ghjurk; 
(nkh;f;Fhp)  

i`l;uhh;[puk; Hg 

nghl;lhrpak; Nfypak; K 

fhgPak; gpsk;gk; Pb 

,Uk;G /ngh;uk; Fe 

nts;sPak; ];Nldk; Sn 

jhkpuk; (fhg;gh;) Fg;uk; Cu 

jdpkk;  FwpaPL jdpkk; FwpaPL  

mYkpdpak; Al fhypak; Ga 

Nghpak; Ba `Pypak; He 

nghpypak; Be ypj;jpak; Li 

gp];kj; Bi epahd; Ne 

GNuhkpd; Br rpypf;fhd; Si 

Nfhghy;l; Co   

jdpkk;  FwpaPL jdpkk; FwpaPL  

mYkpdpak; Al fhypak; Ga 

Mh;fhd; Ar fhy;rpak; Ca 

Mh;rdpf; As fhl;kpak; Cd 

FNshhpd; Cl nkf;dPrpak; Mg 

FNuhkpak; Cr khq;fdpR Mn 
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Mz;b kzp ];bgpak; Sb 

nts;sp 
(rpy;th;) 

mh;n[z;ld; Ag 

lq;];ld; cy;/g;uk; W 

jq;fk; (Nfhy;L) Muk; Au 

 
5. rpy jdpkq;fspd; ngah;fs; ehLfs;> mwptpay; mwpQH;fs;> epwk;> Guhz fjhg;ghj;jpuq;fs;> 

Nfhs;fspd; ngah;fs; ,tw;wpypUe;J ngwg;gLfpd;wd. ,tw;wpd; mbg;gilapy; FwpaPLfs; 
mikfpd;wd. vLj;Jf;fhl;L 

  
 

jdpkk; FwpaPL FwpaPL ngah; jUtpf;fg;gl;l tpjk;  

mnkh;rpak; Am mnkhpf;fh (ehL)  

A+Nuhg;gpak; Eu INuhg;gh (fz;lk;)  

nehgpypak; No My;/gpul; Nehgy; (mwptpay; mwpQh;) 

mNahbd; I Cjh (fpNuf;f nkhopapy; Cjhitf; 
Fwpf;Fk; nrhy;)  

ghjurk; 
(nkh;f;Fhp) 

Hg nkh;;f;Fhp vDk; flTs; (Guhz 
fjhghj;jpuk;)  

GSl;Nlhdpak; Pu GSl;Nlh (Nfhs;) 

neg;bA+dpak; Np neg;bA+d; (Nfhs;)  

ANuhdpak;  U A+Nud]; (Nfhs;)  

 
nfhLf;fg;gl;l xU jdpkj;jpd; FwpaPl;il vt;thW vOj Ntz;Lk; vd cq;fSf;Fj; njhpAkh?  
xU jdpkj;jpd; FwpaPl;il vOJk;NghJ gpd;tUk; Kiwia filgpbf;f Ntz;Lk;.  
 
1. xU jdpkk; jdpj;j Mq;fpy vOj;ijf; FwpaPlhff; nfhz;bUe;jhy; mt;ntOj;jpid 

Mq;fpy nghpa vOj;jpy; vOj Ntz;Lk;.  
 

2. ,uz;nlOj;Jf;fisf; FwpaPlhff; nfhz;l jdpkj;jpd; FwpaPl;bid vOJk;NghJ Kjy; 
vOj;jpid Mq;fpy nghpa vOj;jpYk; njhlh;;e;J tUk; vOj;jpid Mq;fpy rpwpa 
vOj;jpYk; vOj Ntz;Lk;. 
 

• xU jdpkj;jpd; FwpaPl;bd; Kf;fpaj;Jk; vd;d?  
• xU jdpkj;jpd; FwpaPL mj;jdpkj;jpd; ngaiuf; Fwpf;fpwJ.  
• mj;jdpkj;jpd; xh; mZitf; Fwpf;fpwJ.  
• vLj;Jf;fhl;lhf 'O' vd;wf; FwpaPL Mf;]p[d; vd;wj; jdpkj;ijf; Fwpf;fpwJ. 

Mf;]p[dpd; Xh; mZitf; Fwpf;fpwJ.  
 
cNyhfq;fSk; mNyhfq;fSk;:  
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kdpjdpd; ehfhpq;fis Nehf;fp tsh;r;rpf;Fk; gy cNyhfq;fs; kw;Wk; mNyhfq;fspd; 
fz;Lgpbg;GfSf;Fk; njhlh;Gs;sJ. ,d;Wk; $l xU ehl;bd; tsikf;fhd FwpaPL me;ehl;by; 
gad;gLj;jg;gLk; cNyhfq;fs; kw;Wk; mNyhfq;fspd; jahhpg;G kw;Wk; gad;ghl;bd; 
mbg;gilapy; mikfpwJ. xU ehl;bd; nghUshjhuk; me;ehl;by; ,Ug;gpy; itf;fg;gl;Ls;s 
jq;fj;jpd; msitf; nfhz;L mstplg;gLfpwJ.  
 
jw;fhyq;fspy; fUtpfs; ve;jpuq;fs; kfpOe;Jfs;> rikay; ghj;jpuq;fs; Nghd;wit jahhpf;f 
cNyhfq;fSk; mNyhfq;fSk; gad;gLj;jg;gLfpd;wd. ,Uk;G> jhkpuk;> nts;sp> jq;fk;. fhhPak;> 
Jj;jehfk;> mYkpdpak;> nkf;dPrpak;> epf;fy;> FNuhkpak; kw;Wk; ghjurk; Nghd;wit nghJthf 
gad;gLj;jg;gLk; cNyhfq;fs; MFk;. iel;u[d;> Mf;]p[d;> iel;u[d;> fhh;gd;> fe;jfk; 
gh];gu]; kw;Wk; FNshhpd; Mfpait nghJthf gad;gLj;jg;gLk; mNyhfq;fs; MFk;.  

 
xU jdpkk; cNyhfNkh> mNyhfkh vd;gij mjd; gz;Gfis cNyhfq;fs; kw;Wk; 
mNyhfq;fspd; nghJg; gz;GfSld; xg;gpl;L milahsk; fhzyhk;. mt;thW nra;Ak;NghJ rpy 
jdpkq;fs; cNyhfg;gz;GlNdh> mNyhfg;gz;GlNdh xj;Jg;Nghftpy;iy vd ehk; mwpfpNwhk;. 
mg;gbg;gl;l jdpkq;fs; miu cNyhfq;fs; my;yJ cNyhfg;Nghypfs; vd miof;fg;gLfpd;wd.  
 
jdpkq;fs; mtw;wpd; gz;Gfspd; mbg;gilapy; cNyhfq;fs;> mNyhfq;fs; kw;Wk; 
cNyhfg;Nghypfs; vd tifg;gLj;jg;gLfpd;wd 
.  

 
cNyhfq;fs;:  
jhkpuk; ehk; ek; md;whl tho;tpy; gad;gLj;Jk; ,Uk;G> jhkpuk;> jq;fk;> nts;sp Nghd;wit 
cNyhfq;fs; MFk;. md;whl nray;fspy; ehk; fhZk; NkYk; rpy vLj;Jf;fhl;Lfis 
Nrh;f;fyhkh?  
 
cNyhfq;fspd; ,aw;gpay; gz;Gfs;:  
1. ,aw;gpay; epiy: ,ay;ghd ntg;gepiy kw;Wk; mOj;jj;jpy; cNyhfq;fs jpzkepiyapy; 

,Uf;fpd;wd. miwntg;gepiyapy; ghjurk; (Hg) jput epiyapy; cs;sJ. rPrpak; (Cs), 
Ugpbak; (Rb), gpuhd;rpak; (Fr), fhypak; (Ga) Mfpa jdpkq;fs; miw ntg;g epiyapNyh 
my;yJ miwntg;gepiyiatplr; rw;W mjpf ntg;gepiyapNyh jputkhf khwp tpLfpd;wd.  
 

2. fbdj;jd;ik: ngUk;ghd;ikahd cNyhfq;fs; fbdkhdit. khwhf Nrhbak; kw;Wk; 
nghl;lhrpak; Mfpa jdpkq;fs; fj;jpahy; ntl;LksTf;F nkd;ikahdit. M];kpak; 
fhz;zhbapy; rpuha;g;G Vw;gLj;Jk; mstpw;F kpfTk; fbdkhdJ.  
 

3. cNyhfg;gsgsg;G: fhy;rpak; ePq;fyhf midj;J cNyhfq;fSk; gsgsg;ghdit. 
,g;gsgsg;G cNyhfg; gsgsg;G vd miof;fg;gLfpwJ.  
 

4. mlh;j;jp: nghJthf cNyhfq;fs; mjpf mlh;j;jpiag; ngw;Ws;sd. khwhf Nrhbak; kw;Wk; 
nghl;lhrpak; Fiwe;j mlh;j;jpiag; ngw;Ws;sd.  
 

5. cUFepiy kw;Wk; nfhjpepiy: nghJthf cNyhfq;fs; mjpf cUFepiy kw;Wk; 
nfhjpepiyg; ngw;Ws;sd. Nrhbak; nghl;lhrpak;> ghujurk; kw;Wk; fhypak; Mfpatw;iwj; 
jtph;j;J.  
 

6. jphpGjhq;Fk; gz;G: nghJthf cNyhfq;fs; jphpGf;F cl;gLk;NghJ cile;Jtplhky; kPSk; 
gz;igg; ngw;Ws;sd. ,e;j gz;G jphpGjhq;Fk; gz;G my;yJ ,Otpir typik vd 
miof;fg;gLfpwJ. ,Uk;gpd; ,g;gz;Ng njhlh;tz;bg;ghij mikf;f ,Uk;G 
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gad;gLtjw;Ff; fhuzkhf mikfpwJ Jj;jehfk;> Mh;rdpf; kw;Wk; Mz;bkhdp Mfpa 
jdpkq;fs; ,g;gz;gpypUe;J khWgl;L fhzg;gLfpd;wd. 
 

7. jflhf tphpAk; gz;G: cNyhfq;fis Rj;jpahy; mbj;J kpfTk; nkypjhd jflhf 
khw;wptplyhk;. cNyhfq;fspd; ,g;gzg jfhlhf khWk; gz;G vd miof;fg;gLfpwJ. 
,g;gz;gpd; fhuzkhfNt mYkpdpak; jflhf khw;wg;gl;L gad;gLj;jg;gLfpwJ.  
 

8. fk;gpahf ePSk; gz;G: cNyhfq;fis ,Oj;J nky;ypa fk;gpahf khw;wptplyhk;. 
cNyhfq;fspd; ,g;gz;G fk;gpahf ePSk; gz;G vd miof;fg;gLfpwJ. vLj;Jf;fhl;L 
jhkpuf; fk;gpfs;.   
 

9. flj;Jj;jpwd;: cNyhfq;fs; ntg;gj;ijAk; kpd;rhuj;ijAk; ed;F flj;jf;$bait 
nts;spAk;> jhkpuKk; rpwe;j kpd;lfj;jpfshFk;. khwhf gp];kj; kw;Wk; lq;];ld; Mfpait 
mhpjpw;flj;jpfs; MFk;.  
 

10. xyp vOg;Gk; jd;ik: cNyhfq;fs; jl;lg;gLk;NghJ jdpj;Jtkhd xyp vOg;Gk; gz;ig 
ngw;Ws;sd. ,g;gz;G Mya kzpfs; nra;a gad;gLj;jg;gLfpwJ.  
 

mNyhfq;fs;:  
fhh;gd;> fe;jfk; Nghd;w gsgsg;gw;w> mjpf fbdj;jd;ikNah> mjpf nkd;ikj;jd;ikNah mw;w 
jdpkq;fs; mNyhfq;fs; vdg;gLfpd;wd.  
 
vy;yh thAf;fSNk mNyhfq;fs; MFk;. fe;jfk;> fhh;gd;> Mf;]p[d; Mfpait 
mNyhfq;fSf;F rpy vLj;Jf;fhl;LfshFk;.  
mNyhfq;fspd; ,aw;gpay; gz;Gfs;  
 
1. ,aw;gpay; epiy: ntg;gepiyapy; mNyhfq;fs; jpz;kk;> jputk;> thA Mfpa %d;W 

epiyfspYk; fhzg;gLfpd;wd. vLj;Jf;fhl;L: jpz;kk;> fe;jfk;> gh];gu]; jputk; - 
GNuhkpd;> thA Mf;]p[d;> iel;u[d;  
 

2. fbdj;jd;ik: ituj;ijj; jtpu kw;w mNyhfq;fs; nghJthf fbdj;jd;ik mw;wjhf 
cs;sd. (ituk; vd;gJ fhh;gdpd; xU tbtk;)  
 

3. gsgsg;G: mNyhfq;fs; gsgsg;gw;w Njhw;wj;ijNa nfhz;Ls;sd. khwhf fpuhigl; kw;Wk; 
mNahbd; Mfpa ,uz;L mNyhfq;fSk; gsgsg;Gj; jd;ikiag; ngw;Ws;sd.  
 

4. mlh;j;jp: mNyhfq;fs; rhjhuzkhf nkd;ikahdit mlh;j;jpf; Fiwe;jit. khwhf ituk; 
kl;Lk; mjpf mlh;j;jpf; nfhz;lJ. ,aw;ifapy; fpilf;Fk; nghUs;fspy; kpfTk; 
fbdkhdJ ituk;.  
 

5. cUFepiy kw;Wk; nfhjpepiy: mNyhfq;fs; Fiwe;j cUFepiyAk;> nfhjpepiyAk; 
nfhz;lit. khwhf fhh;gd;> rpypf;fd;> Nghuhd; Mfpait mjpf cUFepiyAk; 
nfhjpepiyAk; nfhz;l rpy mNyhfq;fshFk;.  
 

6. jphpGj;jhq;Fk; gz;G: mNyhfq;fs; jphpGj; jhq;Fk; gz;G ngw;wpUg;gjpy;iy ,Ug;gpDk; 
fhh;gd; ,io (fhh;gdpd; xU tbtk;) v/Ff;F ,izahd jphpGj;jhq;Fk; gz;gpidg; 
ngw;Ws;sJ.  
 

7. jflhf tphpAk; gz;G: mNyhfq;fs; jflhf khWk; gz;G mw;wit MFk;. mtw;iw 
mbf;FNghJ J}shf khwptpLfpd;wd. jpz;kk; mNyhfq;fs; nehWq;Fk; jd;ikg; ngw;wit.  
 

8. fk;gpahf ePSk; gz;G: mNyhfq;fs; fk;gpahf khWk; jd;ik mw;wit. fhh;gd; ,iofs; 
fk;gpahf ePSk; jd;ikiag; ngw;Ws;sd  
 

9. flj;Jj;jpwd;: mNyhfq;fs; nghJthf mhpjpw;flj;jpfshFk; fhh;gdpd; xU tbtkhfpa 
fpuh/igl; kpd;rhuj;ijf; flj;Jk;  
 

10. xyp vOg;Gk; gz;G: mNyhfq;fs; jl;Lk; NghJ xyp vOg;Gtjpy;iy.  
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gz;G cNyhfk; mNyhfk; 

miw ntg;g epiyapy; 
,aw;gpay; epiy  

nghJthf jpz;kk; (rpy 
Neuq;fspy; jputk;)  

jpz;kk;> jputk;> thA 

jflhf khWk; jd;ik  mbf;Fk; NghJ jflhf 
khWk; 

nghJthf nkd;ikahdJ 
my;yJ cilaf;$baJ 

fk;gpahf ePSk; jd;ik ,Of;fg;gLk;NghJ fk;gpahf 
ePSk; 

nghJthf nkd;ikahdJ 
my;yJ cilaf;$baJ  

jpz;k epiyapy; Njhw;wk; cNyhf gsgsg;Gilait  gsg;gsg;gw;wit  

cUFepiy nghJthf mjpfk; nghJthf FiwT  

nfhjpepiy nghJthf mjpfk; nghJthf FiwT  

mlh;j;jp nghJthf mjpfk; ghJthff; FiwT 

ntg;gk; kw;Wk; kpd; 
flj;Jk; jpwd; 

ew;flj;jpfs; mhpjpw;flj;jpfs;  

 
cNyhfq;fs; kw;Wk; mNyhfq;fs; xU xg;gPL 
cNyhfq;fs; kw;Wk; mNyhfq;fspd; gad;fs; 
cNyhfq;fspd; gad;fs;  

 
1. ghyq;fs; fl;l> ve;jpuq;fspd; gFjpg;nghUs;fs;> ,Uk;Gj; jfLfs;> jz;Lfs; Nghd;wit 

jahhpf;f ,Uk;G gad;gLfpwJ.  
 

2. kpd; fk;gpfs;> rpiyfs;> ehzaq;fs; Mfpait jahhpf;f jhkpuk; gad;gLfpwJ.  
 

3. jq;fk; kw;Wk; nts;sp myq;fhu eiffs; jahhpf;fTk; Gifg;glj;JiwapYk; 
gad;gLfpd;wd.  
 

4. mjpf mlh;j;jp nfhz;Ls;sjhYk; ntg;gj;jpdhy; rPuhf tphptilAk; jd;ik 
ngw;wpUg;gjhYk; ntg;gepiy khdpak; kw;wk; ghukhdpfspy; ghjruk; gad;gLj;jg;gLfpwJ.  
 

5. kpd;fk;gpfs;> thD}h;jp kw;Wk; uhf;nfl;bd; ghfq;fs; jahhpf;f mYkpdpak; gad;gLfpwJ.  
 

6. cNyhff; fyit tpkhdq;fs; jahhpg;gpy; gad;gLfpwJ.  
 

7. jhdpaq;fpapd; kpd;fyd;fis jahhpf;fTk;>X– fjph; ve;jpuq;fs; jahhpf;fTk; fhhPak; 
gad;gLfpwJ.  

 
mNyhfq;fspd; gad;fs;:  
 

1. ituk; myq;fhu eiffs; jahhpf;fg; gad;gLfpwJ. ntl;Lk; kw;Wk; miuf;Fk; 
rhjdq;fs; jahhpf;fg; gad;gLfpwJ. fhpf;Nfhypd; (ngd;rpypd;) eLj;jz;by; fpuh/igl; 
gad;gLj;jg;gLfpwJ.  
 

2. Jg;ghf;fpj; J}s; jahhpf;f fe;jfk; gad;gLfpwJ. ug;giu nfl;bg;gLj;j (ty;fid]; 
nra;jy;) fe;jk; gad;gLfpwJ.  
 

3. jPg;ngl;b jahhpf;fTk;> vyp kUe;J jahhpf;fTk; gh];gu]; gad;gLfpwJ.  
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4. mk;Nkhdpah jahhpf;f iel;u[d; gad;gLfpwJ.  

 
5. epwk; ePf;Fk; nghUshfTk;> FbePhpy; cs;s Ez;Zaphpfis mopf;Fk; nghUshfTk; 

FNshhpd; gad;gLfpwJ.  
 

6. i`l;u[d; uhf;nfl; vhpnghUshfg; gad;gLfpwJ. cNyhfq;fis cUf;fp ntl;lTk;> 
xl;lTk; i`l;u[d; Rlh; gad;gLfpwJ. gy Ntjptpidfspy; Fiwg;ghdhfg; 
gad;gLfpwJ.  
 

cNyhfg; Nghypfs;:  
cNyhfg; gz;GfisAk;> mNyhfg;gz;GfisAk; ngw;Ws;s jdpkq;fs; cNyhfg; Nghypfs; vd 
miof;fg;gLfpd;wd. vLj;Jf;fhl;L Nghuhd;> rpypf;fhd;> Mh;rdpf;> n[h;khdpak;> Mz;bkdp> 
nly;Y}hpak; kw;Wk; nghNyhdpak;  
 
cNyhfg; Nghypfspd; ,aw;gpay; gz;Gfs;:  
cNyhfg; Nghypfs; midj;Jk; miwntg;gepiyapy; jpz;kq;fs;> cNyhfg; Nghypfs; kw;w 
cNyhfq;fSld; Nrh;e;J  
 

1. cNyhff;fyitfis Vw;gLj;Jfpd;wd.  
 

2. rpypf;fhd;> n[h;khdpak; Nghd;w #o;epiyapy; kpd;rhuj;ij flj;Jfpd;wd. vdNt mit 
Fiwf;flj;jpfs; vd miof;fg;gLfpd;wd. 
 

3. rpypf;fhd; gsgsg;ghdJ (cNyhfg; gz;G) Mdhy; jflhf tphpAk; gz;igNah> 
fk;gpahf ePSk; gz;igNah (mNyhfg; gz;G) ngw;Ws;sJ. cNyhfq;fis tpl Fiwe;j 
msNt kpd;rhuj;ijAk;> ntg;gj;ijAk; flf;fpwJ.  
 

4. cNyhf Nghypfspd; ,aw;gpay; gz;Gfs; cNyhfq;fis xj;jpUf;fpd;wd. Ntjpapay; 
gz;Gfs; mNyhfq;fis xj;jpUf;fpd;wd.  
 

cNyhfg; Nghypfspd; gad;fs;:  
1. rpypf;fhd; kpd;dZf; fUtpfspy; gad;gLj;Jfpd;wd.  

 
2. Nghuhd; gl;lhRj; njhopw;rhiyapYk;> uhf;nfl; vhpnghUis gw;witf;Fk; nghUshfTk; 

gad;gLfpwJ.  
 

Nrh;kk;:  
 
xU Nrh;kk; vd;gJ xd;Wf;F Nkw;gl;l jdpkq;fs; xU Fwpg;gpl;l epiw tpfpjj;jpy; 
Ntjpr;Nrh;f;ifapd; %yk; ,izj;J cUthFk; J}a nghUshFk; Nrh;kj;jpd; gz;Gfs; 
gFjpg;nghUs;fspd; gz;GfspypUe;J NtWgLfpd;wd.  
ePh;> fhh;gd; il Mf;i]L> Nrhbak; FNshiuL Mfpait Nrh;kq;fSf;fhd rpy 
vLj;Jf;fhl;LfshFk;.  
 
XU %yf;$W ePhpy; Xh; Mf;]p[d; mZTk;> ,U i`l;u[d; mZf;fSk; 1:2 vd;w fd 
msT tpfpjj;jpy; my;yJ 8 : 1 vd;w epiw tpfpjj;jpy; ,ize;J fhzg;gLfpd;wd.  
 
Nrh;kq;fspd; tifg;ghL:  
Nrh;kq;fspd; gFjpg;nghUs;fs; ngwg;gLk; %yj;jpd; mbg;gilapy; Nrh;kq;fs; fdpkr;Nrh;kq;fs;> 
fhpkr;Nrh;kq;fs; vd ,U tiffshfg; gphpf;fg;gLfpd;wd  
 
fdpkr; Nrh;kq;fs;:  
ghiwfs; jhJf;fs; Nghd;w capuw;w nghUs;fspypUe;J fpilf;fg;ngWk; Nrh;kq;fs; fdpkr; 
Nrh;kq;fs; vd miof;fg;gLfpd;wd vLj;Jf;fhl;L Rz;zf;fl;b> nuhl;b Nrhlh Nghd;wit  
 
fhpkr; Nrh;kq;fs;:  
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jhtuq;fs;> tpyq;Ffs; Nghd;w capUs;s %yq;fspypUe;J fpilf;Fk; Nrh;kq;fs; 
fhpkr;Nrh;kq;fs; vd miof;fg;gLfpd;wd vLj;Jf;fhl;L Gujk; fhh;Ngh i`l;Nul; Nghd;wit.  
 
fdpk kw;Wk; fhpkr;Nrh;kq;fs; jpz;kk;> jputk; kw;Wk; thA Mfpa %d;W epiyfspYk; 
fhzg;gLfpd;wd.  
 
jpz;k> jput kw;Wk; thAepiyfspy; fhzg;gLk; rpy Kf;fpa Nrh;kq;fisg;gw;wp fhz;Nghk;.  
 
jplepiyapy; cs;s Nrh;kq;fs;:  
  

Nrh;kk; Mf;ff;$Wfshf cs;s jdpkq;fs; 

rpypf;fh (kzy;)  rpypf;fhd;> Mf;]p[d; 

Nrhbak; i`l;uhf;i]L (vhp  
nghl;lh~; 

nghl;lhrpak;> i`l;u[d;> Mf;]p[d; 

Nrhbak; i`l;uhf;i]L 
(vhpNrhlh)  

Nrhbak;> i`l;u[d;> Mf;]p[d; 

jhkpu ry;Ngl; jhkpuk;> fe;jfk;> Mf;]p[d; 

Jj;jehf fhh;gNdl; (fhyikd;) Jj;jehfk;> fhh;gd; Mf;]p[d; 

 
jput epiyapy; cs;s Nrh;kq;fs;:  
 

Nrh;kk; Mf;ff; $Wfshf cs;sh 
jdpkq;fs;  

ePh; i`l;u[d;> Mf;]p[d; 

i`l;Nuh FNshhpf; mkpyk; i`l;u[d;> FNshhpd; 

iel;hpf; mkpyk; i`l;u[d;> iel;u[d;> 
Mf;]p[d;  

fe;jf mkpyk; i`l;u[d;> fe;jfk;> Mf;]p[d; 

mrpl;bf; mkpyk; (tpdpfh;) fhh;gd;> i`l;u[d;> Mf;]p[d;  

 
thA epiyapy; cs;s Nrh;kq;fs;:  

Nrh;kk; Mf;ff;$Wfshf cs;s jdpkq;fs;  

fhh;gd; il Mf;i]L> fhh;gd; 
Nkhdhf;i]L 

fhh;gd; Mf;]p[d; 

fe;jf il Mf;i]L fe;jfk;> Mf;rp[d; 

kPj;Njd; fhh;gd;> i`l;u[d; 

iel;u[d; Mf;i]L iel;u[d;> Mf;]p[d; 

mk;Nkhdpah iel;u[d;> i`l;u[d; 
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nghJg;ngah; Ntjpg;ngah; gFjpg; nghUs;fs; gad;fs; 

ePh;  ePh; i`l;u[d; kw;Wk; 
Mf;rp[d; 

FbePuhf kw;Wk; 
fiug;ghdhfg; 
gad;gLfpwJ 

rhjhuz cg;G Nrhbak; 
FNshiuL 

Nrhbak; kw;Wk; 
FNshhpd;  

ek; md;whl cztpy; 
Kf;fpa gq;F 
tfpf;fpwJ. kPd;> 
,iwr;rp Nghd;wit 
nflhky; czT 
ghJfhg;ghdhf 
gad;gLfpwJ. 

rh;f;fiu Rf;Nuh]; fhh;gd;> 
i`l;u[d; kw;Wk; 
Mf;rp[d; 

,dpg;Gfs;> kpl;lha;fs; 
gor;rhWfs; jahhpf;fg; 
gad;gLfpwJ 

nuhl;br; Nrhlh Nrhbak; ig 
fhh;gNdl; 

Nrhbak;> 
i`l;u[d;> 
fhh;gd; kw;Wk; 
Mf;rp[d; 

jPaizf;Fk; 
rhjdq;fspy; Ngf;fpq; 
gTlh; jahhpg;gpy; Nff;> 
nuhl;b jahhpg;gpy; 
gad;gLfpwJ 

ryitr; Nrhlh Nrhbak; fhh;gNdl; Nrhbak; fhh;gd; 
kw;Wk; Mf;rp[d; 

Nrhg;gpy; 
J}a;ikahf;fpahfTk; 
fbd ePiu 
nkd;ePuhf;fTk; 
gad;gLfpwJ. 

ryitj; J}s; fhy;rpak; Mf;rp 
FNshiuL 

fhy;rpak; 
Mf;rp[d; kw;Wk; 
FNshhpd;  

ryitj; njhopypy;> 
ntSg;ghdhfTk;> fpUkp 
ehrpdpahfTk;> FspePh; 
Rj;jpfhpg;gpYk; 
gad;gLfpwJ.  

Rl;l Rz;zhk;G  fhy;rpak; 
Mf;i]L 

fhy;rpak; kw;Wk; 
Mf;rp[d; 

rpnkz;l; kw;Wk; 
fz;zhbj; jahhpg;gpy; 
gad;gLfpwJ.  

ePw;wpa Rz;zhk;G  fhy;rpak; 
i`uhf;irL 

fhy;rpak; 
i`l;u[d; kw;Wk; 
Mf;rp[d; 

Rth;fspy; nts;is 
mbg;gjw;Fg; 
gad;gLfpwJ. 

Rz;zhk;Gf; fy; fhy;rpak; fhh;gNdl; fhy;rpak;> fhh;gd; 
kw;Wk; Mf;rp[d; 

Rz;zf;fl;b 
jahhpf;fg; 
gad;gLfpwJ.  

 
epidtpy; nfs;f:  
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• gUg;nghUs;: ,lj;ij milj;Jf; nfhs;Sk; gz;Gk; epiwiaAk; nfhz;l ve;j xd;Wk; 
gUg;nghUs; vd miof;fg;gLfpwJ.  
 

• Nrh;kk; : ntt;NtW jdpkq;fspd; xd;Wf;F Nkw;gl;l mZf;Fs; xU Fwpg;gpl;l epiw 
tpfpjj;jpy; Ntjptpidapd; %yk; ,ize;J cUthFk; Gjpa nghUs; Nrh;kk; vdg;gLk;. 
 

• jpz;kk;: miw ntg;g epiyapy; xU Fwpg;gpl;l tbtKk;> Fwpg;gpl;l fd msTk; 
nfhz;Ls;s nghUs; jpz;kk; vd miof;fg;gLfpwJ.  
 

• jputk;: xU Fwpg;gpl;l fd msT nfhz;L> xU Fwpg;gpl;l tbtkw;w nghUs; jputk; vd 
miof;fg;gLfpwJ.  
 

• thA: Fwpg;gpl;l tbtNkh> Fwpg;gpl;l fd msNth mw;w nghUs; thA vdg;gLk;.  
 

• cNyhfq;fs;: fbdkhd> gsgsg;Gs;s jdpkq;fs; cNyhfq;fs; vd 
miof;fg;gLfpd;wd. cNyhfq;fs; ntg;gj;ijAk; kpd;rhuj;ijAk; ed;F flj;Jgit. 
,Uk;G> jhkpuk;> jq;fk;> nts;sp> Nghd;wit ek; md;whl tho;tpy; gad;gLj;Jk; rpy 
cNyhfq;fshFk;.  
 

• mNyhfq;fs;: gsgsg;gw;w> mjpf fbdj;jd;ikNah> mjpf nkd;ikj; jd;ikNah mw;w 
nghUs;fs; mNyhfq;fs; vdg;gLfpd;wd. vy;yh thAepiyj; jdpkq;fSk; mNyhfq;fs;> 
fe;jfk;> fhh;gd;> Mf;]p[d; Nghd;wit mNyhfq;fSf;F rpy vLj;Jf;fhl;LfshFk;.  
 

• cNyhfg; Nghypfs;: rpy jdpkq;fs; cNyhfg; gz;Gfspy; rpytw;iwAk; 
mNyhfg;gz;Gfspy; rptw;iwAk; ngw;Ws;sd. vLj;Jf;fhl;L: Mh;rdpf; n[h;kdpak;  
 

• xypnaYg;Gk; gz;G: cNyhfq;fis jl;Lk; NghJ jdpj;Jtkhd xypia 
Vw;gLj;Jfpd;wd. ,jw;F xypnaOg;Gk; gz;G vd;W ngah;.  
 

• FwpaPL : jdpkq;fisAk; Ntjptha;g;ghLfisAk; vspikahf Fwpg;gpLtjw;F FwpaPLfs; 
gad;gLfpd;wd.  
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8th Science Term -I 
 

myF 10 ek;ikr;Rw;wp epfOk; khw;wq;fs; 
 
mwpKfk;: 
 
 Mjpj;ah cq;fisg;Nghy xU vl;lhk; tFg;G gbf;Fk; xU khztd;. Mtd; xUKiw 
nly;ypapYs;s FJg;dpdhiug; ghu;f;fr; nrd;wpUe;jNghJ mq;fpUe;j Vwj;jho Mapuj;J Ie;E}W 
Mz;Lfs; goikahd JUg;gpbf;fhj ,Uk;gj;J}izf; fz;L ngupJk; tpae;J Nghdhd;> 
vt;thW njhlu;e;J gy Mz;Lfshf ,Uk;ghyhd mj;J}z; JUg;gpbf;fhky; ,Uf;fpwJ vd;W 
njhlu;e;J rpe;jpj;Jf; nfhz;NlapUe;jhd;. kw;nwhU ehspy; ghy; vt;thW japuhf khWfpwJ 
vd;gij vz;zp Mr;rupag;gl;lhd;. 
 
 ,JNghd;w epfo;Tfis ePq;fSk; cq;fs; md;whl tho;tpy; fz;bUg;gPu;fs; my;yth? 
 
 ePq;fs; Vohk; tFg;gpy; fw;wJ Nghy fhfpjj;ij kbj;jy;> <uj;Jzpfs; cyu;jy;> 
,Uk;Gf;fk;gpia tisj;jy; Nghd;w nray;fs; ,aw;gpay; khw;wq;fshFk;. khwhf> fhfpjk; 
vupjy;> czT nrupj;jy;> ghy; japuhf khWjy;> fha;fwpfs; nfl;Lg;Nghjy; Nghd;wit 
Ntjpapay; khw;wq;fshFk;. 
 
 khztu;fNs! ,g;nghOJ cq;fshy; xU Ntjptpidia tiuaWf;f KbAkh? Mk;> 
KbAk;. xU Ntjp khw;wk; vd;gJ epue;jukhd> kPshj;jd;ikAila kw;Wk; GjpanghUis 
cUthf;ff;$ba khw;wkhFk;. 
 
 Ntjpapay; khw;wq;fis Ntjptpidfs; vd;wiof;fyhk;. Vndd;why; ,k;khw;wq;fspy; 
xd;W my;yJ mjw;F Nkw;gl;l nghUs;fs; (tpidgL nghUs;fs;) tpidf;Fl;gl;L xd;W 
my;yJ mjw;F Nkw;gl;l nghUs;fis (tpidtpis nghUs;fs;) cUthf;Ffpd;wd. 
 
 tpidgL nghUs;(fs;) → tpidtpis nghUs;(fs;) 
 
 xU r%fj;jpy; cs;s kf;fs; ntt;NtW #o;epiyfspy; tho;fpd;wdu;. xNu #o;epiyapy; 
my;y! mJNghy; xt;nthU Ntjptpidf;Fk; mJ eilngWtjw;Fk; rpy epge;jidfs; 
Njitg;gLfpd;wd. 
 
 Ntjptpidfs; epfoj; Njitahd epge;jidfisg; gw;wp cq;fSf;Fj; njupAkh?  
 
 Ntjptpidfisf; fPo;f;fz;ltw;wpd; %yk; epfo;j;jyhk;. 
 

1. ,ay;epiyapy; Nru;jy; 
2. fiury; epiyapy; cs;s tpidgLnghUs;fs; 
3. kpd;rhuk; 
4. ntg;gk; 
5. xsp 
6. tpidNtfkhw;wp 

 
Nkw;$wpa epge;jidfisf;nfhz;L xU Ntjptpidia vt;thW epfo;j;jyhk; vd;gij xU 
rpy vLj;Jf;fhl;LfSld; tupthff; fhz;Nghkh! 

 
 
,ay; epiyapy; Nru;jy; 
 
 md;Gs;s khztu;fNs! ek;Kila md;whl tho;tpd; rpy epfo;Tfshd jPf;Fr;rpia 
cuRk;nghOJ gw;wp vupjy;> ,Uk;ghyhd nghUs;fs; nrk;gOg;G epwkhf khWjy; Nghd;w 
epfo;Tfis epieT $u;Nthkh! 
 
 ,j;jifa khw;wq;fs; Vd; kw;Wk; vt;thW epfo;fpd;wd? 
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 khztu;fNs! ,j;jifa khw;wq;fs; Ntjpg;nghUs;fs; mtw;wpd; ,ay;epiyfspy; ,Ue;J 
xd;Wld; xd;W NrUk;nghOJ epfo;fpd;wd. ,e;j ,ay;epiy Nru;jy; vd;gJ 
tpidgLnghUs;fs; mtw;wpd; ,ay;epiyfshd jpz;kk;> jputk; kw;Wk; thA epiyfspypUe;J 
tpidgLtijf; Fwpf;Fk;. vLJ;Jf;fhl;lhf>  
 
i. fha;e;j tpwFfs; neUg;Gld; njhlu;Gf;F tUk;nghOJ fhw;wpy; cs;s Mf;rp[Dld; Nru;e;J 
vupe;J fhu;gd; il Mf;iril Gifahf ntsptpLfpd;wd. 
 
ii. xU jPf;Fr;rpia jPg;ngl;bapd; gf;fthl;by; Nja;f;Fk;nghOJ Ntjptpid epfo;e;J ntg;gk;> 
xsp kw;Wk; Gif cUthfpwJ. 
 
iii. Rl;l Rz;zhk;G (fhy;rpak; Mf;irL) ePUld; njhlu;G nfhs;Sk;nghOJ ePw;Wr;Rz;zhk;G 
(fhy;rpak; i`l;uhf;irL) cUthfpwJ. 
 
 
 Nkw;$upa vLj;Jf;fhl;LfspypUe;J rpy Ntjp tpidfs; mtw;wpd; tpidgLnghUs;fs; 
,ay;epiyapy; njhlu;Gf;F tUk;nghOJ epfo;fpwJ vd;gJ KbthfpwJ. 
 
tpidgLnghUs;fs; fiury; epiyapy; cs;sNghJ epfOk; Ntjptpidfs;: 
 
 cdf;F fh/gp gpbf;Fkh? vt;thW fh/gp jahupf;fg;gLfpwJ? cd;Dila mk;kh 
nra;tJNghy; ghiy fh/gp J}Sld; Nru;f;Fk;nghOJ ,uz;bd; epwKk; Ntjptpidfspd; 
fhuzkhf khWfpwJ. cd;Dila mk;kh Njitahd msT ru;f;fiuiar; Nru;j;J NkYk; 
fh/gpia RitAilajhf;Ffpwhu;. 
 

,JNghy ,U tpidgLnghUl;fis fiury; epiyapy; Nru;f;Fk;nghOJ Ntjptpid 
eilngw;W Gjpa tpisnghUl;fisj; Njhw;Wtpf;fpd;wd. vLj;Jf;fhl;lhf xU 
Nrhjidf;Fohapy; jpz;k rpy;tu; iel;Nul;ilAk; jpz;k Nrhbak; FNshiuilAk; 
vLj;Jf;nfhs;. VNjDk; khw;wj;ijf; fhz;fpwhah? ,y;iy my;yth? mjhtJ jpz;k epiyapy; 
Ntjptpid VJk; ,y;iy. 

 
,g;nghOJ ,U tpidgL nghUl;Sld; ePu;Nru;j;J fiury;fshf;fp mtw;iwf; fye;Jghu;. 

vd;d fhz;fpwha;? rpy;tu; iel;Nul; fiuriy Nrhbak; FNshiuL fiurYld;; Nru;f;Fk;nghOJ 
Ntjptpid epfo;e;J ntz;ikahd rpy;tu; FNshiuL tPo;gbTk; Nrhbak; iel;Nul; fiurYk; 
fpilf;fpd;wd. Nkw;$wpa tpidapypUe;J rpy Ntjptpidfspy; tpidgL nghUs;fs; jpz;k 
epiyapy; ,Uf;Fk;nghOJ epfohky; fiury; epiyapy; ,Uf;Fk;nghOJ epfo;fpd;wd vd;gJ 
KbthfpwJ. 
 
kpd;rhuk; %yk; epfOk; Ntjptpidfs;: 
 
 ek;khy; kpd;rhuk; ,y;yhky; tho ,aYkh? epr;rakhf KbahJ. kpd;rhuk; ek; 
tho;f;iff;F kpfTk; ,d;wpaikahjJ. Ehk; kpd;rhuj;ij rikj;jy;> tpsf;F xspu;jy;> 
miuj;jy;> njhiyf;fhl;rp ghu;j;jy;> miyNgrp> kbf;fzpdp> fzpdp> ePu;#Nlw;wp> Mfpatw;Wf;F 
gad;gLj;Jfpd;Nwhk;. ,t;thW gy topfspy; ekf;Fg; gad;gLk; kpd;rhuj;ij Ntjp tpidfis 
epfo;j;jg; gad;gLj;jyhk; vd;gJ cdf;Fj; njhpAkh? Mk;! Njhoprhiy mstpy; kpfTk; 
Kf;fpaj;Jtk; tha;e;j Ntjptpidfisf;$l kpd;rhuj;ijf; nfhz;L epfo;;j;j KbAk;. eP 
Vw;nfdNt fw;wJNghy; ePuhdJ i`l;u[d; kw;Wk; Mf;rp[d; %yf;#Wfshy; MdJ. rpwpjsT 
ry;gpA+upf; mkpyk; Nru;j;j ePupy; kpd;rhuj;ij gha;r;Rk;nghOJ i`l;u[d;> Mf;rp[d; tha;f;fs; 
ntsptUfpd;wd. mJNghy; ‘gpiuad;’ vdg;gLk; mlu; Nrhbak; FNshiuL fiury; topNa 
kpd;rhuj;ijr; nrYj;Jk;NghJ FNshupd;> i`l;uh[d; thAf;fs; ntsptUfpd;wd. Nrhbak; 
i`l;uhf;irL $Ljyhf cUthfpwJ. njhopw;rhiyfspy; ngUksT FNshupd; jahupf;f 
,k;Kiw gad;gLfpwJ. 
 
 Nkw;$wpa ,U tpidfspypUe;J rpy Ntjptpidfs; kpd;rhuj;ij nfhz;L kl;LNk 
epfOk; vd;gJ GyhdfpwJ. vdNt ,t;tpidfs; kpd;Ntjp tpidfs; (m) kdpdhw;gFj;jy; 
tpidfs; vdg;gLfpd;wd. 
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ntg;gk; %yk; epfOk; Ntjp tpidfs; 
 
 ekf;Fk; gpw capupdq;fSf;Fk; capu;tho czT ,d;wpaikahjJ vd cdf;Fj; 
njupAk;. cd; mk;kh rikay; nra;Ak;NghJ mUfpwypUe;J ftdpj;jpUf;fpwha? Mtu; muprpia 
Ntf itf;fpwhu;> fha;fwpfisr; rikf;fpwhu;> Fok;G> urk; Nghd;wtw;iw jahu; nra;fpwhu;. 
vjidg; gad;gLj;jp mtu; Nkw;$wpa nray;fisr; nra;fpwhu;? mLg;gpidg; gad;gLj;jp 
mjpypUe;J tUk; ntg;gj;ijf; nfhz;L gr;irf; fha;fwpfis> rikf;fhj gpw nghUl;fis 
rikj;Jj; jUfpwhu;. ,t;thW nra;Ak;nghOJ rpy Ntjptpidfs; epfo;fpd;wd vd;gJ 
cdf;Fj; njupAkh? 
 
 eP ,j;jifa Ntjp tpidfis cd;Dila mwptpay; Ma;tfj;jpy; nra;a KbAk;. xU 
cyu;e;j Nrhjidf; Fohapy; nyl; iel;Nul; cg;gpid vLj;Jf;nfhz;L Rlupd; kPJ fhz;gpj;J 
ftdkhf ntg;gg;gLj;Jk; nghOJ epfOk; khw;wq;fis cw;WNehf;fTk;. glgl vd ntbf;Fk; 
xypiaAk; nrk;gOg;G epw thA ntsptUtijAk; (iel;u[d; il Mf;irL) ftdp. 
Njhoprhiyfspy; Rz;zhk;Gf;fy; ghiwfs; ntg;gg;gLj;jg;gl;L Rl;l Rz;;zhk;G (fhy;rpak; 
Mf;irL) ngwg;LfpwJ. vdNt rpy Ntjp tpidfs; my;yJ ntg;gr;rpijT tpidfs; 
vdg;gLfpd;wd. 
 
xspiaf;nfhz;L epfOk; Ntjp tpidfs;: 
 
 khztu;fNs! #upa xsp ,y;yh tpl;lhy; vd;d epfOk;? kdpjdpd; midj;Jr; 
nray;ghLfSk; ghjpf;fg;gLk; my;yth? NkYk; cz;iz czTk; fpilf;fhJ. rupjhNd! 
 
 #upa xsp ekf;F kl;Lky;yhky; jhtuq;fSf;Fk; ,d;wpahikahjJ. eP Vw;nfdNt 
fw;wthW xspr;Nru;f;if vd;gJ jhtuq;fs; #upa xspapd; Kd;dpiyapy; fhu;gd; ilMf;irL> 
ePu; Mfpatw;iwf; nfhz;L ];lhHr; vd;Dk; czTg;nghUisj; jahupf;Fk; epfo;thFk;. 
,e;jpfo;thdJ xU NtjptpidahFk;. 
,q;F #upa Xsp fhu;gd; il Mf;irLf;Fk; ePUf;Fk; ,ilNa Ntjptpidiaj; J}z;b Kbtpy; 
];lhh;r;r cUthfpwJ. (Photo synthesis: Photo - xsp> Synthesis -cUthjy;> cw;gj;jp) 
,t;thW xspiaf; nfhz;L J}z;lg;gLk; Ntjptpidfs; xsp Ntjptpidfs; vdg;gLk;. 
 
tpidNtfkhw;wp %ykhf epfOk; Ntjptpidfs; 
 
 cdf;F Nff;> gd; Nghd;wd gpbf;Fky;yth! Mit vt;thW jahupf;fpd;w vd;gJ 
cdf;Fj; njupAkh? eP vg;NghjhtJ cdJ mk;kh miuf;Fk; ,l;yp khT rpy kzpNeuk; 
foj;J Gspg;Gr;Rit nfhz;ljhf khWtijg; gw;wp Nfl;bUf;fpwhah? Mk; vdpy;> cdJ 
Nfs;tpf;fhd tpil nehjpj;jy; MFk;. nehjpj;jy; vd;gJ <];l;> ghf;Bupah Nghd;w 
Ez;Zapupfs; ];lhu;r; Nghd;w ngupa %yf;$Wfis rpwpa %yf;$Wfshf khw;Wk; epfo;thFk;. 
<];l;Lfs; ntspapLk; vd;irk;fs; ,e;epfo;it tpiuthf;Ffpw;d. ,JNghy njhopw;rhiyfspy; 
rpy Ntjpg;nghUs;fs; Ntjptpidf;F cl;glhky; tpidapd; Ntfj;ij khw;w cjTfpd;wd. 
,it tpidNtf khw;wpfs; vdg;gLk;.  vLj;Jf;fhl;lhf N`gu; Kiwapy; mk;Nkhdpah 
jahupf;f cNyhf ,Uk;G tpidNtf khw;wpahf gad;gLj;jg; gLfpwJ. ,e;j mk;Nkhdpah 
ngUkstpy; A+upah jahupg;gjw;fhd mbg;gilg;nghUshf tpsq;FfpwJ. A+upah tpthrhaj;jpy; 
xU Kf;fpakhd cukhFk;. td];gjp nea; (lhy;lh) jahupj;jypy; ed;F J}shf;fg;gl;l epf;fy; 
tpidNtf khw;wpahf nray;gLfpwJ.  
 
 ,t;thW rpy  Ntjptpidfspy; tpidntfkhw;wpapdhy; tpidapd; Ntfk; khWgLfpd;wJ. 
,t;tif tpidfs; tpidNtf khw;w tpidfs; vdg;gLk;. 

 
 
Ntjptpidfspd; tpisTfs;: 
 
 Xt;nthU NtjptpidAk; epfo;tjw;F Fwpg;gpl;l epge;jid Njit vd;gij ePq;fs; 
mwptPu;fs;. Ntjptpidfs; epfOk;NghJ ntg;gk;> xsp> xyp> mOj;jk; Nghd;wit cUthfpd;wd. 
,tw;iw ehk; tpupthff; fhz;Nghk;. 
 
capupay; tpisTfs;: 
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m) czT> fha;fwpfs; nfl;Lg;Nghjy;: 
 
 kdpjd; cz;gjw;F jFjpapy;yhj tifapy; czTg;nghUspy; Vw;gLk; khw;wNk czT 
nfl;Lg;Nghjy; vdg;gLk;. xU xztpy; Ju;ehw;wk;> epwkhw;wk;> Cl;lr;rj;J ,og;G Nghd;w 
epfo;Tfshy; cztpd; juk; Fiwa vd;irk; vd;w capup tpidNtfkhw;wp fhuzkhf 
mikfpd;wJ. 
 
v.fh. 1 : Kl;ilfs; mOFk;nghOJ i`l;u[d; ry;igL thA cUthtjhy; Ju;ehw;wk; 
tPRfpwJ. 
 
v.fh. 2 : fha;fwpfs;> goq;fs; Ez;Zapupfhsy; nfl;Lg;Nghfpd;wd.  
 
M) kPd;> ,iwr;rp Ju;ehw;wkbj;jy; (Crpg;Nghjy;) 
 
 kPd;fSk; ,iwr;rpAk; mjpf mstpy; gy;epiwTwh nfhOg;G mkpyq;fisf; 
nfhz;Ls;sd ,it fhw;W my;yJ xspAld; Mf;rp[Ndw;w tpidf;Fl;gl;L Ju;ehw;wj;ij 
ntsptpLfpd;wd. ,e;epfo;T Ju;ehw;wj;ij ntsptpLfpd;wd. ,e;epfo;T Ju;ehw;wkbj;jy; 
(Crpg;Nghjy;) vdg;gLk;;. 
 
,) eWf;fpa Mg;gps;fs;> fha;fwpfs; gOg;G epwkhjy;: 
 
 Mg;gps;fSk; NtW rpy goq;fSk; eWf;fpa itj;J gpwF fhw;wpy; cs;s Mf;rp[Dld; 
Vw;gLk; Ntjptpidahy; gOg;G epwj;ij milfpd;wd. ,e;epfo;T gOg;ghjy; vdg;gLk;. 
,g;goq;fspd; nry;fs; ghypgPdhy; Mf;rpNl]; my;yJ ilNuhrpNd]; vd;w vd;irikf; 
nfhz;Ls;sd. ,it Mf;rp[Dld; njhlu;Gf;F tUk;nghOJ goq;fspYs;s gPdhypf; 
Nru;kq;fis gOg;G epwkpfshf khwr; nra;fpd;wd. ,g;gOg;G epwkpfs; nkydpd; vdg;gLk;. 

 
 
Rw;Wr;#oypy; Vw;gLk; tpisTfs;: 
 
m) Rw;Wr;#oy; vd;gJ ek;ikr; Rw;wpAs;s capUs;s> capuw;wtw;iwf; nfhz;l gFjpahFk;: 
ek;Kila Rw;Wr;#oyhdJ ekf;F Rthrpf;ff; fhw;iwAk;> Fbg;gjw;F ePiuAk;> czT 
cw;gj;jp nra;a epyj;ijAk; toq;fpapUf;fpwJ.  njhopw;rhiyfs; cUthf;fk;> ngUfp tUk; 
thfdq;fspdhy; ek;Kila #oyhdJ Nkhrkhf ghjpf;fg;gl;Ls;sJ. Mf Rw;Wr;#oypd; 
,aw;gpay;> Ntjpapay; kw;Wk; capupay; gz;Gfspy; tpUk;gj;jfhj khw;wq;fs; Vw;gl;Ls;sd. 
,j;jifa epfo;T khRghLjy; vdg;gLk;. khRgLjiy epfo;j;Jk; nghUs;fs; khRgLj;jpfs; 
vdg;gLk;. 
 
 nghJthf khRg;gLjy; %d;W tifg;gLk;. mit fhw;W> ePu; kw;Wk; epy khRghlhFk;. 
Kdpjdpd; ngUfptUk; nray;ghLfshy; epiwa Ntjpg;nghUs;fs; nraw;ifahf 
cUthf;fg;gl;L mit capUs;s> capuw;wtw;iw ghjpg;gilar; nra;fpd;wd. 
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M) kiof; fhyq;fspy; ,Uk;ghyhd NkirfSk;> ehw;fhypfSk; vd;dthfpd;wd? mitfs; 
nrk;gOg;G epwKilajhf khWfpd;wd. rupjhNd? 
 
 ,J Vd; vd;W cdf;Fj; njupAkh? ,Uk;ghyhd nghUs;fs; ePu; kw;Wk; Mf;rp[Dld; 
njhlu;Gf;F tUk;nghOJ Ntjptpidf;F cl;gLfpd;wd. ,e;epfo;T ‘JUg;gpbj;jy;’ vdg;gLk;. 
 

 
 
cNyhfg; nghUs;fs; epwk; kq;Fjy;: 
 
 gsgsg;ghd cNyhfq;fs; kw;Wk; ghj;jpuq;fspd; Nkw;gug;G mtw;wpd; Ntjptpidfspd; 
fhuzkhf gsgsg;Gj; jd;ikia ,of;fpd;wd. vLj;Jf;fhl;lhf nts;spg; nghUs;fs; 
tspkz;lyf; fhw;Wld; njhlu;Gf;F tUk; nghOJ fUik epwKilajhf khWfpd;wd. 
mJNghd;W gpj;jisg; ghj;jpuq;fs; epwk; kq;Ffpd;wd. ,tw;wpy; fhg;gu; vdg;gLk; jhkpuk; 
cs;sJ. ,J neLNeuk; tspkz;ly fhw;Wld; njhlu;Gf;F tUk;nghOJ gr;ir epwg;glyj;ij 
cUthf;Ffpd;wJ. Vnddpy; jhkpuKk; <uf;fhw;Wk; Ntjptpidf;Fl;gl;L fhuj;jd;ik tha;e;j 
jhkpu fhu;gNdl;ilAk; jhkpu i`l;uhf;i`ilAk; cUthf;Ffpd;wd. 
 
 
ntg;gk;> xsp> xyp kw;Wk; mOj;jk; cUthjy;: 
 
m) ntg;gk; cUthjy;: 
 
 Fspu;fhyj;jpy; cd; cliy #lhf itf;f ,U cs;sq;iffisAk; 
Nja;j;jpUf;fpwhah? cd; kjptz;bf;F fhw;wbj;j gpd;G fhw;wbf;Fk; gk;G #lhf ,Ug;gij 
ftdpj;jpUf;fpwhah? ,JNghd;W Ntjp tpidfs; $l ntg;g Mw;wiy cUthf;Ffpd;wd. 
,t;gpidfs; ntg;g ckpo;tpidfs; vdg;gLfpd;wd. 
 
 vLj;Jf;fhl;lhf Rl;l Rz;zhk;Gld; (fhy;rpak; Mf;i]L) ePiu Nru;f;Fk;nghOJ 
ntg;gk; epiwa ntspg;gl;L ePw;Wr;Rz;zhk;igj; jUfpwJ. (fhy;rpak; i`l;uhf;irL) 
 
vdNt rpy Ntjp tpidfs; eilngWk; nghOJ cUthfpwJ vd mwpfpNwhk;.  
 
M) xsp cUthjy;: 
 
 eP xU nkOFtu;j;jpia Vw;Wk;nghOJ vd;d epfo;fpwJ? nkOFtu;j;jpia Vw;Wk;nghOJ 
mJ vupe;J xspia cUthf;FfpwJ. rpy Ntjp tpidfSk; ,JNghd;W xspia 
cUthf;Ffpd;wd. rhd;whf> xU nkf;dPrpak; ehlhtpd; rpW Jz;bid Rlupy; fhl;Lk;nghOJ 
mJ vupe;J fz;izf; $Rk; xspiaAk; ntg;gj;ijAk; jUfpwJ. NtjptpidfSf;F 
cl;gLtjhy;> tpohf;fhyq;fspy; gad;gLj;jg;gLk; kj;jhg;Gfs;> gl;lhRfs; gy;NtW 
tz;zq;fspy; xspia ckpo;fpd;wd. ,JNghd;W kPj;Njd; thAit (rhz vupthA) 
vupf;Fk;nghOJ xsp> ntg;gk; Mfpad cUthfpd;wd. 
 
,) xyp cUthjy;: 
 
 ehk; NgRk; nghOJ xypia cUthf;FfpNwhk;. ,Uk;G> fhg;gu; Nghd;w cNyhfq;fis 
jl;Lk; nghOJ ehk; xypiaf; Nfl;fpNwhk;. ,JNghd;W rpy NtjptpidfSk; xypia 
cUthf;Ffpd;wd. jPghtsp rkaj;jpy; ntbfisg;gw;witj;j gpwF vd;dthfpwJ? Ntbfspy; 
cs;s Ntjpg;nghUs;fs; tpid gl;L ntbj;J xypia cUthf;Ffpd;wd. 
 
 eP “gha;” vd;w xypiaf; Nfl;lha; my;yth! [pq;f;> nkf;dPrpak; Nghd;w rpy 
cNyhfq;fs; ePu;j;j mkpyq;fSld;; tpidgLk;nghOJ i`l;u[d; thAit ntsptpLfpd;wd. 
i`l;u[d; thAit ntsptpLfpd;wd. i`l;u[d; thA vspjpy; jPg;gbf;Fk; jd;ik 
nfhz;ljhy; mJ fhw;wpy; cs;s Mf;rp[Dld; tpidGupe;J ‘ghg;’ vd;w xypia 
cUthf;FfpwJ. 
 
<) mOj;jk; cUthjy;: 
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 KOtJk; fhw;wile;j xU gY}id mOj;jpdhy; vd;d epfOk;? mJ ntbf;Fkh? 
ntbf;fhjh? Mk;> gY}d; ntbj;JtpLk;. Vnddpy; mOj;Jtjd; tpisthf mOj;jk; mjpfkhfp 
cs;Ns cs;s fhw;W ntspNaw Kaw;rp nra;fpwJ. ,jdhy; gY}d; ntbf;fpwJ. ,J Nghd;W 
rpy Ntjp tpidfs; %ba fydpy; epfOk; nghOJ thAf;fs; cUthtjd; fhuzkhf 
mOj;jk; mjpfkhfp mt;tOj;jk; Fwpg;gpl;l msit kpQ;Rk; nghOJ fyd; ntbf;fpwJ. 
ntbFz;Lfs;> gl;lhRfs; ,e;j mbg;gilapy;jhd; nray;gLfpd;wd. ,tw;iwg; gw;witf;Fk; 
nghOJ thAf;fs; cUthfp mjpf mOj;jk; Vw;gl;L ntbj;Jr; rpjWfpd;wd. vdNt ngupa 
xyp Nfl;fpwJ. Mf> rpy Ntjptpidfs; epfOk;nghOJ mOj;jk; cUthfpwJ vd;gJ 
njspthfpwJ. 
 
thA cUthjy;> epwk; khWjy; kw;Wk; epiy khWjy;: 
 
 Nkw;$wpa tpisTfisj; jtpu thA cUthjy;> epwk; khWjy; kw;Wk; epiy khWjy; 
Nghd;w tpisTfSk; Ntjp tpidfspd; nghOJ epfo;fpd;wd. 
 
m) thA tUthjy;: 
 
 xU Nrhlh ghl;biy jpwf;Fk;nghOJ eP vd;d fhz;fpwha;? Nrhlh ePupypUe;J fhw;Wf; 
Fkpo;fs; ntsp tUfpd;wd my;yth? ,J Nghd;W rpy Ntjp tpidfspd; nghOJ thA 
cUthjy; epfo;fpwJ. vLj;Jf;fhl;lhf ePu;j;j i`l;NuhFNshupf; mkpyj;jpid Nrhbak; 
fhu;gNdl; my;yJ Nrhbak; igfhu;gNdl; fiurypy; Nru;f;Fk;nghOJ fhu;gd; il Mf;irL 
ntspNaWfpwJ. 
 
M) epwk; khWjy;: 
 
 eP njhlu;e;J ePz;l Neuk; ntapypy; tpisahbdhy; cd; Njhypd; epwk; vt;thW 
,Uf;Fk;? mjDila epwk; khwp ,Uf;Fk; my;yth? ,J Nghd;W rpy Ntjp tpidfs; epfOk; 
nghOJ epwkhw;wk; Vw;gLfpwJ. vLj;Jf;fhl;lhf xU ,Uk;G Mzpia fhg;gu; ry;Ngl; fiurypy; 
itf;Fk;nghOJ fhg;gu; ry;Ngl; fiurypd; ePy epwk; nkJthf gr;ir epwj;jpw;F khWfpwJ. 
Vnddpy; ,Uk;G fhg;gu; ry;Ngl; fiurYld; Ntjptpidf;Fl;gLfpwJ. 
 
,) epiy khw;wk;: 
 
 xU jl;by; rpwpa gdpf;fl;bj; Jz;il it. rpwpJ Neuk; fopj;Jg; ghu;. me;j gdpf;fl;b 
vd;dthfpwJ? mJ ePuhf khwp ,Uf;fpwJ. ,q;F jpz;k mile;Js;sJ. ,JNghd;W rpy Ntjp 
tpidfspy; epiykhw;wk; epfo;fpwJ. vLj;Jf;fhl;lhf fw;G+uj;ij vupf;Fk; nghOJ mJ fhw;wpy; 
cs;s Mf;rp[Dld; nghOJ mJ fhw;wpy; cs;s Mf;rp[Dld; vupe;J Gifia 
ntsptpLfpwJ. ,J xU Ntjp tpidahFk;. ,e;epfo;tpy; jpz;k epiyapy; ,Ue;J thA 
epiyf;F khw;wk; epfo;fpwJ ,jw;F gjq;fkhjy; vd;W ngau;. 
 
epidtpw; nfhs;f: 
 

➢ xU Ntjp tpid vd;gJ epiyahdJ kPshj; jd;ikAilaJ kw;Wk; Gjpa nghUl;fis 
cUthf;Fk; epfo;thFk;  
 

➢ xU Ntjp tpidapy; tpidgL nghUs;fs; tpidGupe;J tpis nghUl;fis 
cUthf;Ffpd;wd. 

 
➢ Ntjptpid ,ay;epiyapy; Nru;jy;> tpidgLnghUl;fspd; fiury;> kpd;rhuk;> ntg;gk;> 

xsp kw;Wk; tpidNtf khw;wp %yk; eilngwyhk;.  
➢ JUg;gpbj;jy; vd;gJ ,Uk;Gg; nghUs;fs; ePu;> Mf;rp[Dld; Nru;e;J tpidg;gl;L ePNuwpa 

ngu;upf; Mf;iril cUthf;Fk; NtjptpidahFk;. 
 

➢ kpd;dhw; gFg;G vd;gJ kpd;rhuj;jpd; %yk; Ntjptpidfis epfOk; Ntjp tpidahFk;. 
 

➢ xspNtjptpid vd;gJ xspapd; %yk; epfOk; Ntjp tpidahFk;.  



 

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

 
➢ ntg;Ntjptpid vd;gJ ntg;gj;jpd; %yk; epfOk; Ntjp tpidahFk;. 

 
➢ tpidNtf khw;wk; vd;gJ tpidNtf khw;wpiaf; nfhz;L xU Ntjptpidapd; 

Ntfj;ij khw;WtjhFk;. 
 

➢ Ntjptpidfshy; czTnfl;Lg;Nghjy;> goq;fs;> fha;fwpfs; nfl;Lg;Nghjy;> mkpy 
kio> gRik ,y;y tpidT> XNrhd; gly ghjpg;G> nghUl;fspd; ghjpg;Gf;Ff; 
fhuzkhfpd;wd. 

 
➢ Ez;Zapupfspd; Ntjptpidfshy; czTg;nghUs;fs; Ju;ehw;wj;ij cUthf;FtJ 

Crpg;Nghjy; vdg;gLk;.  
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11. fhw;W 
 
mwpKfk;: 
 
 ekJ Gtpf; Nfhsj;ijr; Rw;wpAs;sthAf;fspd; fyitNaMFk;. Gtpapy; thOk; 
midj;Jcaphpdq;fSk; tho;tjw;F ,J kpfTk; mtrpak;. fhw;wpy; 78.09%iel;u[Dk;> 
20.95%Mf;rp[Dk;> 0.93%Mu;fhDk;> 0.04%fhu;gd; ilMf;irLk; rpwpjsT ,juthAf;fSk; 
mlq;fpAs;s. ehk; Mf;rp[id Rthrpj;Jfhu;gd; ilMf;irilntspapLfpNwhk;. jhtuq;fs; 
fhu;gd; ilMf;irilxspr;Nru;f;iff;Fg; gad;gLj;jpf; nfhz;LMf;rp[id ntspapLfpd;wd. 
kdpju;fs; jq;fsJNjitfSf;fhfkuq;fismjpfstpy; ntl;Ltjhy; tspkz;lyj;jpy; 
ntg;gepiymjpfhpg;gjw;F ,JTk; xUKf;fpaf; fhuzkhFk;.njhopw;rhiyfs; kw;Wk; 
thfdq;fspypUe;Jfhu;gd; Nkhdhf;irLkw;Wk; ry;gu; il Mf;irLNghd;wthAf;fs; 
ntspaplg;gLfpd;wd. ,it Gtpntg;gkakhjy; kw;Wk; mkpykioNghd;wepfo;TfSf;Ff; 
fhuzkhfpgyghjpg;GfisVw;gLj;Jfpd;wd. nkhj;jj;jpy; ,d;iwafhyfl;lj;jpy; fhw;wpd; juk; 
kpfTk; Fiwe;Js;sJ. ehk; ,e;jg; ghlg;gFjpapy; gRik ,y;ytpisT>Gtpntg;gkakhjy;; 
mkpykioMfpatw;why; Vw;gLk; ghjpg;Gfisg; gw;wpgbf;f ,Uf;fpNwhk;. NkYk;>Gtpapy; 
Mf;rp[d;>iel;u[d; kw;Wk; fhu;gd; ilMf;irLMfpatw;wpd; gutiyAk;>mtw;wpd; gz;GfisAk; 
gw;wpgbf;f ,Uf;fpNwhk;. 
 
Mf;rp[d; 
 
 cyfpy; tho;fpd;wcaphpdq;fs; midj;jpw;Fk;Mf;rp[d; Njit. Mf;rp[d; 
,y;yhjcyfj;ijek;khy; epidj;Jf;$l ghu;f;f ,ayhJ. 1772 Mk; Mz;L ];tPld; ehl;ilr; 
Nrh;e;jNtjpapayhsh; C.W. ~PNyMf;rp[idf; fz;lwpe;jhh;. ,J vupjYf;Fj; JizGupe;jjhy; 
,jidneUg;Gf;fhw;Wvd;Wk;>mj;jpahtrpakhd caph; vd;Wk; mth; mioj;jhh;. mNjNeuj;jpy; 
gpupl;ld; mwptpayhsu; N[hrg; gpup];l;ypvd;gtUk; 1774 Mk; Mz;LjdJjdpg;gl;lKaw;rpahy; 
Mf;rp[idf; fz;lwpe;jhu;. ytha;rpau; vDk; mwptpayhsh; ,jw;FMf;rp[d; vd;Wngaupl;lhh;. 
fpNuf;fnkhopapy; Mf;rp[d;]; vd;why; ‘mkpycUthf;fp’vd;WnghUs;. Kw;fhyNtjpapayhsu;fs; 
mkpyk; jahupf;fMf;rp[d; mtrpak; vdf; fUjpajhy; Mf;rp[Df;F ,g;ngau; #l;lg;gl;lJ. 
 
Mf;rp[d; guty; 
 
 G+kpapy; mjpfsTfpilf;ff;$bathAf;fSs; Mf;rp[Dk; xd;W. i`l;u[d; kw;Wk; 
`Pypaj;jpw;F mLj;jgbahf ,e;jmz;lj;jpy; gutyhf %d;whtjhff; fhzg;gLk; jdpkk; 
Mf;rp[d;. Mf;rp[dhdJjdpj;jepiyapYk;. ,ize;jepiyapy; fpilf;fpwJ. tspkz;lyj;jpy; 
jdpj;jepiyapy; <uZthA %yf;$whf ,J cs;sJ. jhtuq;fs;>FNshNuhgpy; kw;Wk; #upa 
xspiag; gad;gLj;jpFSf;Nfh]; jahupf;Fk; xspr;Nru;f;ifvDk; epfo;tpd; NghJk; 
mjpfg;gbahdMf;rp[d; ntspaplg;gLfpwJ. 
 
Mf;rp[dpd; rjtPjk; 

 

 
 
 ,ize;jepiyapy; Mf;rp[dhdJG+kpapd; NkNyhl;by; 
rpypf;Nfl;LfshfTk;>cNyhfMf;irLfshfTk; cs;sJ. G+kpapd; Nkw;gug;gpy;; cs;sePupYk; 
Mf;rp[d; cs;sJ. tspkz;lyj;jpd; Nky; mLf;Ffspy; Mf;rp[d; XNrhd; vdg;gLk; %tZ 
%yf;$whf (O3) cs;sJ. 
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GtpNahl;bYs;sjdpkq;fspd; rjtPj ,iaG 
 
Mf;rp[dpd; ,aw;rpay; gz;Gfs; 
 

• Mf;rp[d; epwkw;w>kzkw;w>Ritaw;wthA. 
 

• ntg;gk; kw;Wk; kpd;rhuj;ijvspjpy; flj;jhJ 
 

• Mf;rp[d; Fsph;e; ePupy; cldbahff; fiuAk; 
 

• fhw;iwtplfdkhdJ 
 

• mjpfmOj;jk; kw;Wk; Fiwe;jntg;gepiyf;Fcl;gLj;jg;gLk;NghJjputkhfpwJ. 
 

• ,JvupjYf;Fj; JizGupfpwJ. 
 
Mf;rp[dpd; Ntjpg;gz;Gfs;  
 
1. vupjy; 
 
 Mf;rp[d; jdpj;JvupAk; jd;ikmw;wJMdhy;> ,J gpwnghUs;fspd; vupjYf;Fj; 
JizGupAk;. 
 
2. cNyhfq;fSld; tpid 
 
 Nrhbak;>nghl;lhrpak;>nkf;dPrpak;>mYkpdpak; kw;Wk; ,Uk;GNghd;wcNyhfq;fSld; 
Mf;rp[d; tpidGhpe;Jmtw;wpd; cNyhfMf;irLfisj; jUfpwJ. ,it 
nghJthffhuj;jd;ikcilait. Mdhy; ,itxt;nthd;Wk; Mf;rp[Dld; 
NtWgl;ltpidjpwDld; nray;Gupfpd;wd. 
 
cNyhfk; +Mf;rp[d; →cNyhfMf;irL 
 
cjhuzk; 
 

4Na  +  O2  →  2Na2O  
Nrhbak;   Mf;rp[d;     Nrhbak; Mf;irL 
 
 
gy;NtWcNyhfq;fSld; Mf;rp[dpd; tpidjpwd; 
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3. mNyhfq;fSld; tpid 
 
 i`l;u[d;>iel;u[d;>fhu;gd;>ry;gu;>gh];gu]; Nghd;wmNyhfq;fSld; Mf;rp[d; 
tpidGupe;Jmkpyj;jd;iktha;e;jmNyhfMf;irLfiscUthf;Ffpd;wJ. 
 
mNyhfk; +Mf;rp[d; →mNyhfMf;irL 
 
cjhuzk; 
 
    C   +     O2         → CO2 
fhh;gd; Mf;rp[d; fhu;gd; ilMf;irL 
 
 
mNyhfq;fSld; Mf;rp[dpd; tpid 
 
 
 
4. i`l;Nuhfhu;gd;fSld; tpid 
 
 Mf;rp[d; i`l;Nuhfhu;gd;fSld; (fhu;gidAk;>i`l;u[idAk; nfhz;Ls;sNru;kq;fs;) 
tpidGupe;Jfhu;gd; il Mf;irilAk;>ePuhtpiaAk; jUfpwJ. 
vLj;Jf;fhl;lhfkuk;>ngl;Nuhy;>Bry;>rikay; vupthANghd;witi`l;Nuhfhu;gd;fspd; 
fyitahFk;. ,itMf;rp[Dld; vupAk;nghOJntg;gk; kw;Wk; xspMw;wiycUthf;Ftjhy; 
vupnghUs;fshfg; gad;gLfpd;wd. 
 

 
 
5. JUg;gpbj;jy; 
 
 fhw;Wkw;Wk; <ug;gj;jpd; Kd;dpiyapy; ,Uk;GmjDilaePNuwpaMf;irlhfkhWk; 
epfo;TjUg;gpbj;jy; vdg;gLk;. JU vd;gJePNuwpa ,Uk;G (II) Mr;irLMFk;. 
 

  
 
(xvd;gJNtWgl;lePu; %yf;$Wfspd; vz;zpf;ifiaf; Fwpf;fpwJ.) 
 
Mf;rp[dpd; gad;fs; 
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• cNyhfq;fisntl;lTk; ,izf;fTk; (nty;bq;) gad;gLk; Mf;rp–mrpl;bypd; 

cUisfspy; ,J gad;gLfpwJ. 
 

• v/fpYs;sfhu;gd; khirePf;fg; gad;gLfpwJ. 
 

• tpyq;Ffs; kw;Wk; jhtuq;fspd; Rthrj;jpw;FMf;rp[d; cjTfpwJ 
 

• uhf;nfl;Lfspy; vupnghUshfg; gad;gLfpwJ. 
 

• Mo;flypy; %o;Fgth;fs;>kiyVWgth;fs;>tpz;ntsptPuu; kw;Wk; NehahspfSf;Fj; 
Njitg;gLk; nraw;ifRthrj;jpy; Mf;rp[d; gad;gLfpwJ. 

 
• fupj;J}fSld; Mf;rp[id ,izj;JntbnghUs; jahupf;fg;gLfpwJ 

 
• nkj;jdhy; kw;Wk; mk;Nkhdpahjahupf;f ,J gad;gLfpwJ. 

 
 
iel;u[d; 
 
 iel;u[d; kpfTk; Kf;fpakhdjdpkq;fSs; xd;whFk;. jhtuq;fSk; tpyq;FfSk; 
tsu;tjw;Fiel;u[d; Njitg;gLfpwJ. midj;Jcapjpdq;fspYk; (kdpjd; cs;gl) iel;u[d; 
cs;sJ. midj;Jcapupdq;fspd; mbg;gilf; fl;likg;Gg; nghUs;fshdGNuhl;Bd;fs; kw;Wk; 
epA+f;spf; mkpyq;fspy; Kf;fpaj; jdpkkhfiel;u[d; cs;sJ. 1772 Mk; Mz;L ];tPld; 
ehl;ilr; Nru;e;jfhu;y; tpy;fk; ~PNyvd;gtuhy; Kjd;Kjypy; vd;gtuhy; Kjd;Kjypy; 
fhw;wpypUe;Jiel;u[d; gpupj;njLf;fg;gl;lJ. ‘ehd; iel;liucUthf;FfpNwd;’vd;WnghUs;gLk; 
iel;u[d; vd;wthu;j;ijahdJ‘iel;Nuhd;’kw;Wk; 
‘[Pd;’MfpafpNuf;fthu;j;ijfspypUe;JcUthdjhFk;. iel;lu; vd;why; iel;u[dpd; 
Nru;kkhfpanghl;lhrpak; iel;Nul; MFk;. Md;ld; ytha;rpau; ,jw;FmNrhl; vd;wngaiug; 
gupe;Jiuj;jhh;. fpNuf;fnkhopapy; mNrhl; vd;why; tho;T ,y;yhjJvd;WnghUs;gLk;. 
 
iel;u[d; guty; 
 
 kdpjclypy; ehd;fhtjhfmjpfmstpy; fhzg;gLk; jdpkk; iel;u[d; MFk;. 
kdpjclypy; nkhj;jepiwapy; 3%msTf;F ,J cs;sJ. ekJmz;lj;jpy; gutyhfVohtJ 
,lj;jpy; fhzg;gLk; jdpkkhfTk; iel;u[d; cs;sJ. rdpf;Nfhspd; Jizf;Nfhs;fSk; 
ngupaJizf; Nfhshdill;ldpd; thAkz;lyj;jpy; 98%iel;u[d; cs;sJ. iel;u[d; 
jdpj;jepiyapYk; gpwjdpkq;fSld; ,ize;jepiyapYk; gpwjdpkq;fSld; 
,ize;jepiyapYk; fhzg;gLfpwJ. jdpj;jepiyapy; iel;u[d; <uZ %yf;whf (N2) cs;sJ. 
vupkiyapypUe;Jntspg;gLk;thAf;fspYk;>epyf;fupiavupf;Fk;nghOJntspahFk; thAf;fspYk; 
iel;u[d; cs;sJ. ,ize;jepiyapy; nghl;lhrpak; iel;Nul; vDk; iel;lu; (KNO3) kw;Wk; 
Nrhbak; iel;Nul; vDk; rpy;yprhy;l; gPl;lu; (NaNO3) MfpajhJf;fshfTk; iel;u[d; 
fpilf;fpwJ. NkYk;>fupkg; nghUs;fshfpaGujk;>vd;irk;fs; kw;Wk; epA+f;spf; mkpyq;fspYk; 
iel;u[d; fhzg;gLfpwJ. 
 
iel;u[dpd; ,aw;gpay; gz;Gfs; 
 

• ,Jepwkw;w>kzkw;w>Ritaw;wthA. 
• ,Jfhw;iwtplrpwpjyT ,NyrhdJ 
• ,JePupy; rpwpjsNtfiuAk;. 
• kpff; Fiwe;jntg;gepiyapy; iel;u[d; jputkhfkhWfpwJ. ghh;g;gjw;F ,J ePiug; Nghy 

,Uf;Fk;. 
• ciwAk;nghOJntz;ikahdjpz;kkhfkhWfpwJ 
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• Mf;rp[idg; NghyNt>iel;u[Dk; ypl;k]Pld; eLepiyj; jd;ikAld; fhzg;gLfpwJ. 
 
iel;u[dpd; Ntjpg;gz;Gfs;  
 
1. Ntjptpid 
 
 rhjhuz #o;epiyfspy; iel;u[d; tpidGuptjpy;iy. cah; ntg;gepiy>mOj;jk; 
my;yJtpidA+f;fpapd; Kd;dpiyapy; gpwjdpkq;fSld; tpidGupAk; jpwd; nfhz;lJ. 
 
2. vhpjy; 
 
 iel;u[d; jhdhfvjptjpy;iy: kw;Wk; vupjYf;Fj; JizGuptJk; ,y;iy. 
vdNt>fhw;wpYs;siel;u[d; vupjiyf; fl;Lg;gLj;JfpwJ. 
 
3. cNyhfq;fSld; tpid 
 
 ypj;jpak;>fhy;rpak;>nkf;dPrpak; Nghd;wcNyhfq;fSld; iel;u[d; cau; ntg;gepiyapy; 
tpidGupe;Jmtw;wpd; cNyhfiel;iuLfisj; jUfpwJ. 
 

cNyhfk; +iel;u[d; cNyhf ⎯⎯→iel;iuL 
 
cjhuzk; 
 

3Ca     + N2 
⎯⎯→  Ca3N2 

fhy;rpak; iel;u[d;      fhy;rpak; iel;iuL 
 
4. mNyhfq;fSld; tpid 
 
 mNyhfq;fshdi`l;u[d;>Mf;rp[d; Nghd;wtw;Wld; iel;u[d; mjpfntg;gepiyapy; 
tpidGupe;Jmtw;wpd; iel;u[d; Nrh;kq;fisj; jUfpwJ. 
 

mNyhfk; +iel;u[d; ⎯⎯→iel;u[d; Nru;kk; 
 
cjhuzk; 
 

 
• iel;u[dpd; gad;fs; 

 
• jputiel;u[d; Fspu;rhjdg; ngl;bfspy; Fsp&l;bahfgad;gLfpwJ. 

 
• rpyNtjptpidfs; epfo;tjw;Fj; Njitahdke;jj; jd;ikepytr; nra;fpwJ. 

 
• mk;Nkhdpahjahupg;gpy; (N`gu; Kiw) ,J gad;gLfpwJ. ,k;Kiw %yk; jahupf;fg;gLk; 

mk;Nkhdpah>cuq;fs; jahupg;gpYk;>iel;upf; mkpyk; jahupg;gpYk; gad;gLfpwJ 
 

• ,Jthfdq;fspd; lau;fspy; epug;gg; gLfpwJ. 
 

• ntg;gepiykhdpfspy; cs;sghjurk; Mtpahfhky; 
jLf;fghjurj;jpw;FNkYs;sntw;wplj;ijepug;giel;u[d; gad;gLfpwJ. 

 
• gytpjkhdntbnghUs;fshfpaTNT (l;iuiel;NuhnlhYtpd;)>iel;Nuhfpsprupd; kw;Wk; 

Jg;ghf;fpntbkUe;JMfpaitiel;u[idf; nfhz;Ljahupf;fg;gLfpd;wd. 
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• czTg;nghUs;fisg;; gjg;gLj;Jjy;>JUg;gpbf;fhj 

,Uk;Gjahupj;jy;>jPtpgj;JNghd;wNguhkgj;Jf;fisf; Fiwj;jy;>ntg;gj;jpdhy; xspUk; 
tpsf;Ffs; Nghd;wtw;wpy; iel;u[d; gad;gLfpwJ. 

 
 
iel;u[dpd; gad;fs; 
 
iel;u[dpd; epiyepWj;jk; 
 
 fhw;W>kz; kw;Wk; capupdq;fspd; topahfiel;u[d; 
jdpkepiyapNyhmy;yJNru;kkhfNthnjhlu;e;JRow;rpapy; cs;sJ. vt;thW ,aw;ifapy; fhu;gd; 
Row;rpcs;sNjhmJNghyNtiel;u[d; Row;rpAk; cs;sJ. ,Jjhtuq;fspd; 
Kiwahdtsu;r;rpf;FmtrpakhfpwJ. fhw;wpy; cs;sjdpkiel;u[id jhtuq;fs; Neubahfg; 
gad;gLj;j ,ayhJ. mtw;wpw;FePupy; fiuAk; iel;u[d; Nru;kq;fs; Njitg;gLfpd;wd. 
vdNt>jq;fSf;Fiel;Nul;Lfistoq;ff;$bagy;ntWnray;Kiwfisjhtuq;fs; rhh;e;Js;sd. 
,t;thWfhw;wpy; cs;siel;u[id iel;u[d; Nru;kq;fshfkhw;Wk; Kiwiel;u[d; epiyepWj;jk; 
vdg;gLk;. ,aw;ifapNyNaiel;u[d; epiyepWj;jg;gLtNjhLkl;Lkpd;wpnraw;ifahfTk; 
iel;u[id epiyepWj;j ,aYk;. 
 
 
fhu;gd; ilMf;irL 
 
 fhh;gd;ilMf;irLxUfhu;gd; kw;Wk; ,uz;LMf;rp[d; mZf;fshy; 
gpizf;fg;gl;lNtjpr;Nru;kk;. Miwntg;gepiyapy; ,J thAthfcs;sJ. 
,J

2CO vd;wtha;g;ghl;lhy; Fwpf;fg;gLfpwJ. G+kpapd; tspkz;lyj;jpy; ,J fhzg;gLfpwJ. 

G+kpahy; jpUg;gpmDg;gg;gl;l #upa Mw;wiykPz;Lk; G+kpf;NfmDg;gp>capupdq;fs; Gtpapy; thoj; 
Njitahdntg;gepiyia ,J toq;FfpwJ. Mdhy;>tspkz;lyj;jpy; fhu;gd; ilMf;irbd; 
msTkpfTk; mjpfupf;Fk; nghOJmJgyjPatpisTfisVw;gLj;JfpwJ. 
 
fhh;gd; ilMf;irLguty; 
 
 G+kpapd; tspkz;lyj;jpy; fhu;gd; ilMf;irLthA 0.03% cs;sJ. jhtuq;fs; kw;Wk; 
tpyq;Ffs; Rthrpj;jypd;NghJk;>nehjpj;jy; epfo;Tfspd;NghJk; ,J ntspaplg;gLfpwJ. 
,aw;ifapy; fhzg;gLk; ngUk;ghyhdfhu;gd; ilMf;irLvupkiyapypUe;JtUk; Nkf;Nkh %yk; 
ntspNaw;wg;gLfpwJ. vz;nza; kw;Wk; thAf;fs; capuparpijTf;Fs;shFk;nghOJk; fhu;gd; 
ilMf;irLcUthf;fpw. Kdpjnray;ghLfpsdhy; ntspNaWk; fhu;gd; ilMf;irL>fhu;gd; 
Row;rpapd; ,aw;ifr; rkepiyiag; ghjpf;fpwJ. kdpjdhy; cUthf;fg;gLk; fhu;gd; 
ilMf;irLtspkz;lyj;jpy; mjpfkhfpcynfq;fpYk; ntg;gepiyiacau;j;Jtjhy; G+kpapd; 
vupg;nghUs;fshy; ntspaplg;gLk; fhu;gd; ilMf;irLxUrpwpagFjpahfNt ,Ue;jhYk; fhu;gd; 
ilMf;irbd; msTxl;Lnkhj;jkhfmjpfupj;Jf; nfhz;Nlnry;fpwJ. Vnddpy;> 
,aw;ifahdfhu;gd; gupkhw;wj;jpdhy; $LjyhfntspNaw;wg;gLk; fhu;gd; 
ilMf;irLKOtijAk; cwpQ;rKbtjpy;iy. 
 
fhu;gd; ilMf;irbd; ,aw;gpay; gz;Gfs; 
 

• fhu;gd; ilMf;irLepwkw;w>kzkw;wthA 
 

• fhw;iwtplf; fdkhdJ 
 

• vhpjYf;Fj; JizGupahJ 
 

• ePupy; XusTf;Fed;whff; fiuaf;$baJNkYk;>ePyypl;k]; jhisrw;Wrptg;ghfkhw;WfpwJ. 
vdNt> ,Jmkpyj;jd;iktha;e;jJ. 
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• mjpfmOj;jj;ijg; gad;gLj;jp ,jidj; jputkhf;fyhk;. mJkl;Lky;yhky; jpz;khfTk; 
khw;wyhk;. jplepiyapYs;sfhu;gd; ilMf;irLcyu; gdpf;fl;bvd;Wmiof;fg;gLfpwJ. 
,Jgjq;fkhjYf;Fcl;glf;$baJ. 

 
fhu;gd; ilMf;irbd; Ntjpg;gz;Gfs; 
 
1. vupjy; 
 
 ,JjhdhfvupahJ;kw;Wk; vupjYf;Fk; JizGupahJ 
 
2. cNyhfq;fSld; tpid 
 
 fhu;gd; ilMf;irLNyrhdcNyhfq;fshdNrhbak;>nghl;lhrpak;>fhy;rpak; Mfpatw;Wld; 
,ize;Jmtw;wpd; fhu;gNdl;LfiscUthf;Ffpd;wJ. 
Mdhy;>nkf;dPrpak;>mjDilaMf;irilAk;>fhu;gidAk; jUfpwJ. 
 
cjhuzk; 
 

 
3. Nrhbak; i`l;uhf;irLld; tpid (fhuk;) 
 
 Nrhbak; i`l;uhf;i]L (fhuk;>fhu;gd; ilMf;irL (mkpyk;) %yk; eLepiyahf;fy; 
tpidf;Fcl;gLj;jg;gl;LNrhbak; fhu;gNdl;ilAk; (cg;G) ePiuAk; jUfpwJ. 
 

 
 
4. Rz;zhk;GePUld; tpid (fhy;rpak; i`l;uhf;irL) 
 
 Rz;zhk;GePupy; XusTfhu;gd; ilMf;irilnrYj;Jk;nghOJfiuahjfhy;rpak; fhu;gNdl; 
cUthtjhy;>fiury; ghy; Nghy; khWfpwJ. 
 

 
  

mjpfsTfhu;gd; ilMf;irilRz;zhk;GePupy; nrYj;Jk;nghOJKjypy; ghy; Nghd;wepwk; 
Njhd;wpgpd;du; mJkiwfpwJ. ,jw;Ff; fhuzk; fiuaf; $bafhy;rpak; i`l;u[d; fhu;gNdl; 

3 2( )Ca HCO cUthtNjMFk;. 

 
fhh;gd; ilMf;irbd; gad;fs; 
 

• fhw;Nww;wg;gl;lFspu;ghdq;fs; my;yJnkd;ghdq;fs; jahupf;fg; gad;gLfpwJ 
 

• jplfhu;gd; ilMf;irLcyu; gdpf;fl;bvdg;gLfpwJ. ,JFspu;gjdg; ngl;bfspy; 
Fsp&l;bahfg; gad;gLfpwJ. 
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• ,JkpfTk; Fspu;r;rpahf ,Ug;gjhy; fhw;wpYs;s<ug;gjk; ,jd; 

kPJtpOe;Jmlu;j;jpahdntz;zpwGif%l;lk; Nghd;wNjhw;wk; cUthfpwJ. 
,g;gz;GNkilepfo;r;rpfs; kw;Wk; rpdpkhf;fhl;rpfspy; gad;gLfpwJ> 

 
• fhh;gd; ilMf;irLjPaizg;ghd;fspdy; gad;gLfpwJ 

 
• rhy;NtKiwapy; Nrhbak; fhu;gNdl; jahupf;fg; gad;gLfpwJ 

 
• A+upahNghd;wcuq;fs; jahupf;fmk;NkhdpahTld; Nru;e;Jgad;gLfpwJ 

 
• czTjhdpaq;fs;>goq;fs; Nghd;wtw;iwg; gjg;gLj;j ,J gad;gLfpwJ. 

 
gRik ,y;ytpisTkw;Wk; cyfntg;gkak; 
 
 #upadpypUe;JtUk; xspf;fjpu;fs; epyg;gug;Gkw;Wk; fly; gug;gpdhy; cwpQ;rg;gLfpd;wd. 
,jd; njhlu;tpidahf ,it ntg;gk; my;yJmfr; rptg;Gf;fjpu;fistspkz;lyj;jpw;Fs; 
ckpo;fpd;wd. tspkz;lyj;jpYs;srpythW %yf;$Wfs;. ,j;jifamfr;rptg;Gf; 
fjpu;fiscwpQ;rpkPz;Lk; mtw;iwmidj;Jj; jpirfspYk; mDg;Gfpd;wd. ,t;thWmitG+kpapd; 
Nkw;gug;Gntg;gepiyianjhlu;e;JxNuepiyapy; jf;fitf;fpd;wd. mfr;rptg;Gf; 
fjpu;fiscwpQ;Rk; ,t;thAf;fs; gRik ,y;ythAf;fs; vdg;gLk;. ,e;epfo;TgRik 
,y;ythAf;fs;vdg;gLk;. fhu;gd; ilMf;irL>iel;u]; Mf;irL>kPjj;Njd;>FNwhNuhGSNuhfhu;gd; 
(CFC) Nghd;witgRik ,y;ythAf;fs;MFk;. ,t;thAf;fspd; msTnjhlu;e;Jtspkz;lj;jpy; 
mjpfhpg;gjhy; G+kpapd; Nkw;gug;Gntg;gepiynjhlu;e;Jcah;fpwJ. tspkz;lj;jpy; 
fhw;WkhRgLj;jpfspd; msTnjhlu;e;Jmjpfupg;gjhYk; gRik ,y;ytpisTmjpfkhfpGtpapd; 
thAkz;lyntg;gepiyruhrupahfcau;e;Jnfhz;lNltUfpwJ. ,Jcyfntg;gkakhjy; vdg;gLk;. 
 
cyfntg;gkakhjypd; tpisTfs; 
 
 cyfntg;gkakhjyhy; gpd;tUk; tpisTfs; Vw;gLfpd;wd. 
 

• gdpkiyfs; kw;Wk; gdpg;ghiwfs; cUFfpd;wd 
 

• mbf;fbnts;sk;>kz; mupg;GcUthjy; kw;Wk; gUthfyk; 
rhuhjkioMfpaitmjpfupf;fpd;wd. 

 
• gtsg;ghiwfs; kw;Wk; Kf;fpacapupdq;fs; mope;Jcapupay;tifj; jd;ik ,og;Gf;Ff; 

fhuzkhfpwJ. 
 

• ePu; kw;Wk; G+r;rpfshy; tUk; Neha;fs; guTfpd;wd. 
 
 
cyfntg;gkakhjiyj; jLf;Fk; Kiwfs; 
 
 G+kpiaAk; mjd; %yq;fisAk; ghJfhf;Fk; nghUl;Lehk; rpytopKiwfisg; 
gpd;gw;wNtz;Lk;. mtw;Ws; rpyfPNonfhLf;fg;gl;Ls;sd. 
 

• gbkvupnghUs;fisFiwthfg; gad;gLj;Jjy; 
 

• fhLfs; moptijj;;;;jLj;jy; 
 

• CFCgad;ghl;ilf; Fiwj;jy; 
 

• Mjpfvz;zpf;ifapy; kuq;fiseLjy; 
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• gd;ghl;ilf; Fiwj;jy;>kPz;Lk; kPz;Lk; gad;gLj;Jjy; kw;Wk; kWRow;rpnra;jy; 

 
 
mkpykio 
 
 ePupd; tbtk; kioePu; MFk;.vdpDk; njhopw;rhiyfspy; 
fopTntspNaw;wk;>vupnghUs;fisvupj;jy;>vupkiyntbg;GNghd;wtw;why; fhw;wpy; fyf;Fk; 
khRgLj;jpfshdiel;u[d;>ry;gu; Mf;irLfs; Nghd;witkioePupy; fiue;Jiel;upf; mkpyk; 
kw;Wk; ry;G+upf; mkpyq;fiscUthf;fpkioePiumkpyj;jd;ikcilajhf;Ffpd;wd. ,jdhy; 
mkpykiocUthfpwJ. 
 
mkpykioapd; tpisTfs;  
 
 mkpykiogytpisTfisVw;gLj;JfpwJ. mtw;Ws; rpyfPNonfhLf;fg;gl;Ls;sd. 
 

• kdpju;fspd; fz;fspYk;>NjhypYk; vupr;riycz;lhf;FfpwJ. 
 

• tpijKisj;jiyAk;>tsu;jiyAk; jilnra;fpwJ. 
 

• kz;zpd; tsj;ijkhw;WtNjhLjhtuq;fisAk;>ePu;tho; capupdq;fisAk; mopf;fpwJ. 
 

• fl;llq;fs; kw;Wk; ghyq;fspd; mupg;gpw;Ff; fhuzkhfpwJ 
 
mkpykioiaj; jLf;Fk; topKiwfs; 
 
 mkpykioapd; ghjpg;GfisfPo;f;fz;ltiffspy; jLf;fyhk;. 
 

• ngl;Nuhy;>Bry; Nghd;wgbkvupnghUs;fspd; gad;ghl;ilf; Fiwj;jy; 
 

• mOj;jg;gl;l ,aw;ifthAitg; (CNG) gad;gLj;Jjy; 
 

• khw;WvupnghUisg; gad;gLj;Jjy; 
 

• njhopy;rhiyf; fopTfisghJfhg;ghdKiwapy; ntspNaw;Wjy; 
 
epidtpy; nfhs;f 
 

➢ Mf;rp[d; ,aw;ifapy; rpypf;Nfl;Lfs;>fhu;gNdl;Lfs; kw;Wk; ePuhff; fhzg;gLfpwJ. 
,Jjdpj;jepiyapy; tspkz;lyf; fhw;wpd; xUgFjpahfTk; cs;sJ 

 
➢ Mf;rp[d; epwkw;wJ>kzkw;wJkw;Wk; ePupy; XusTf;Ff; fiuaf;$baJ. 

fhw;iwtplmlu;j;jpahdJ 
 

➢ nkf;dPrpak;> ,Uk;G>Nrhbak; Nghd;wcNyhfq;fs; Mf;rp[Dld; 
Nru;e;Jvupe;JfhuMf;irLfisj; jUfpd;wd. 

 
➢ ghf;Bupahf;fs; tspkz;lyiel;u[id ePupy; Neubahffiuaf;$baiel;u[d; 

Nru;kq;fshfkhw;Wfpd;wd. 
 

➢ rhjhuz #o;epiyfspy; iel;u[d; tpidjpwdw;wjhf ,Ue;jhYk; cau; 
ntg;gepiy>mOj;jk; my;yJtpidNtfkhw;wpapd; Kd;dpiyapy; gy;NtWjdpkq;fSld; 
tpidGupfpd;wJ. 
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➢ rhjhuztspkz;lymOj;jj;jpy; fhu;gd; ilMf;irLjputepiyapy; ,Uf;f ,ayhJ. ,J 
,aw;ifapy; fhu;gNdl;lhfcs;sJ. 

 
➢ fhu;gd; ilMf;irLmkpyj;jd;iknfhz;lJ. NkYk;>njspj;jRz;zhk;GePiug; ghy; Nghy; 

khw;wf; $baJ. 
 

➢ cyfntg;gkakhjy; vd;gJtspkz;lyj;jpd; ruhrupntg;gepiycau;tijf; 
Fwpf;fpwJmy;yJG+kpntg;gkiltijf; Fwpf;fpwJ. 

 
➢ fhu;gd; ilMf;irL>kPj;Njd;>iel;u]; Mf;irL>FNshNuhG@Nuhfhu;gd; MfpaitgRik 

,y;ythAf;fs; MFk;. 
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8THmwptpay; 
njhFjp–II 
myF– 12 

mZ mikg;G 
 

mwpKfk;:  
 
ek;ikr; Rw;wpAs;s gUg;nghUs;fs; midj;Jk; jdpkq;fshy; Mdit. ,Jtiu nkhj;jk; 118 
jdpkq;fs; fz;lwpag;gl;Ls;sd. mtw;Ws; 92 jdpkq;fs; ,aw;ifapy; fpilf;ff; $bait. 
kPjKs;s jdpkq;fs; Ma;tfj;jpy; jahhpf;fg;gLfpd;wd. jhkpuk;> ,Uk;G> jq;fk; kw;Wk; nts;sp 
Mfpa jdpkq;fs; ,aw;ifapy; fpilf;fpd;wd. Mdhy; nlf;dPrpak;> GNuhNkhjpak;> neg;bA+dpak; 
kw;Wk; GSl;Nlhdpak; Nghd;w jdpkq;fs; Ma;tfq;fspy; jahhpf;fg;gLfpd;wd. midj;Jj; 
jdpkq;fSk; xNu khjphpahd kpfr; rpwpa Jfs;fshy; Mdit. cjhuzkhf jq;fk; vDk; 
jdpkk; xNutpj mZf;fshy; MdJ. ,t;tZf;fNs jq;fj;jpd; gz;GfSf;Ff; fhuzkhf 
mikfpd;wd. mZ vd;gJ ml;lhky; (Atomas) vDk; fpNuf;fr; nrhy;ypypUe;J 
cUthf;fg;gl;lJ. lhk]; (Tomas) vd;gJ cilf;ff; $ba kpfr; rpwpa Jfs; vd;Wk; 

ml;lhk];   (Atomas) vd;gJ cilf;f ,ayhj kpfr; rpwpa Jfs; vd;Wk; nghUs;gLk;. ,Nj 
fUj;ij fpNuf;fj; jj;JtNkijahd nlkhf;uB]; vdgtUk; $wpAs;shh;. NkYk; mjw;F 
Kd;dNu ekJ ngz;ghw;Gyth; mt;itahh; jpUf;Fwspd; ngUikiag; gw;wpf; $Wk; NghJ 
"mZitj; Jisj;J Vo; fliyg;Gfl;bf; FWfj; jhpj;j Fws;' vd $wpAs;shh;. Mdhy;> 
mtw;wpw;F mwptpay; Mjhuk; vJTk; ,y;iy. [hd; lhy;ld; vd;gtNu Kjd; Kjypy; 
mZitg; gw;wpa mwptpay; G+h;tkhd nfhs;ifia ntspapl;lhh;. mtiuj; njhlh;e;J N[.N[. 
jhk;rd; kw;Wk; &jh;Nghh;L MfpNahUk; jq;fsJ mZf; nfhs;iffis ntspapl;ldh;. 
,g;ghlg;gFjpapy; ntt;NtW fhyfl;lj;jpy; $wg;gl;l mZf; nfhs;iffs; gw;wpAk;> 
,izjpwd;> %yf;$W tha;ghL> Ntjpr; Nrh;kq;fSf;Fg; ngahpLk; Kiw kw;Wk; Ntjpr; 
rkd;ghLfisr; rkd; nra;Ak; Kiw Mfpatw;iwg; gw;wpAk; fhz;Nghk;.  
 
lhy;ldpd; mZf; nfhs;if:  
 
lhy;ld; 1808-k; Mz;L jk;khy; Nkw;nfhs;sg;gl;l Ma;T KbTfspd; mbg;gilapy; jkJ 
mZf; nfhs;ifia ntspapl;lhh;. mtUila mZf; nfhs;ifapd; Kf;fpaf; fUJNfhs;fs; 
gpd;tUkhW:  

• nghUs;fs; midj;Jk; mZ vdg;gLk; kpfr;rpwpa Jfs;fshy; Mdit (fpNuf;f 
jj;JtNkij nlkhf;uB]; gpsf;f ,ayhj kpfr;rpwpa Jfs;fis mZ vd;Nw 
mioj;jhh;)  
 

• xNu jdpkj;jpd; mZf;fs; midj;Jg; gz;GfspYk; xj;jpUf;fpd;wd (msT> tbtk;> 
epiw kw;Wk; gz;Gfs;).  
 

• ntt;NtW jdpkq;fspd; mZf;fs; mtw;wpd; tbtk;> epiw kw;Wk; gz;Gfspy; 
NtWgl;bUf;fpd;wd.  

• mZit Mf;fNth mopf;fNth KbahJ. mjhtJ mZthdJ mopf;fKbahj Jfs;.  
• ntt;NtW jdpkq;fspd; mZf;fs; xU Fwpg;gpl;;l epiw tpfpjj;jpy; xd;wpize;J 

%yf;$Wfs; kw;Wk; Nrh;kq;fis cUthf;Ffpd;wd.  
• mZ vd;gJ Ntjptpidapy; <Lglf;$ba kpfr;rpwpa Jfs;. 

 
lhy;ld; mZf;nfhs;ifapd; rpwg;Gfs;:  
 

• lhy;ldpd; mZf; nfhs;if ngUk;ghyhd jputq;fs; kw;Wk; thAf;fspd; gz;Gfis 
tpthpf;fpd;wJ.  

• Ntjpr; Nrh;f;if tpjp kw;Wk; nghUz;ik moptpd;ik tpjpapid ,J tpsf;FfpwJ.  
• jdpkq;fspd; %yf;$Wfs; kw;Wk; Nrh;kq;fspd; %yf;$WfSf;F ,ilNaahd 

NtWghLfis ,J vLj;Jiuf;fpwJ.  
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lhy;ld; mZf; nfhs;ifapd; tuk;Gfs;:  
 

• mZ vd;gJ gpsf;f Kbahj kpfr; rpwpa Jfs; vd;gJ jtW.  
• xNu jdpkj;jpd; mZf;fs; ntt;NtW mZ epiwfisg; ngw;Ws;sd. (INrhNlhg;Gfs;)  
• ntt;NtW jdpkq;fspd; mZf;fs; xNu mZepiwiag; ngw;Ws;sd (INrhghh;fs;)  
• xU khjphpahd mZf;fshy; cUthff;$ba nghUs;fs; ntt;NtW gz;Gfisg; 

ngw;wpUf;fpd;wd. cjhuzkhf epyf;fhp> fpuh/igl;> ituk; Mfpa %d;Wk; fhh;gd; 
mZf;fshy; Mdit. Mdhy; mtw;wpd; gz;Gfs; NtWgLfpd;wd.  

 
[hd; lhy;ld; xU Vo;ikahd nerTf; FLk;gj;jpy; gpwe;jth;. mth; jdJ 12 MtJ tajpy; 
xU fpuhkj;Jg; gs;spapy; Mrphpauhfg; gzpNaw;whh;. VO Mz;LfSf;Fg; gpwF mth; 
mg;gs;spapd; jiyik Mrphpauhdhh;. gpd; 1973 y; mth; khd;nr];lhpy; cs;s xU fy;Y}hpapy; 
,aw;gpay;> Ntjpapay; kw;Wk; fzpjk; Mfpa ghlq;fisf; fw;gpf;Fk; Nguhrphpauhfg; 
gzpGhpe;jhh;. mtuJ ,Wjpf;fhyk; tiu tspkz;ly mOj;jk; kw;Wk; kioastpidg; gjpT 
nra;tijj; jdJ tof;fkhff; nfhz;bUe;jhh;. mth; xU rpwe;j thdpay; Muha;;r;rpahsuhf 
,Ue;jhh;. 

   
mbg;gilj; Jfs;fs;:  
 
878 Mk; Mz;by; rh; tpy;ypak; F&f; vd;gth; kpd;dpwf;ff; Fohiaf; nfhz;L Nrhjid 
Nkw;nfhs;Sk;NghJ ,U cNyhf kpd;tha;fSf;F ,ilg;gl;l gFjpapy; fz;zpw;Fg; Gyg;gLk; 
tifapy; xspf;fw;iw gha;tijf; fz;lhh;. ,f;fjph;fs; F&f; fjph;fs; my;yJ NfNjhL 
fjph;fs; vdg;gl;ld. ,r;Nrhjidapy; gad;gLj;jg;gLk;. kpd;dpwf;ff; Foha; 'F&f;Foha;' 
my;yJ 'NfNjhL fjph; Foha;" vdg;gLfpwJ. NfNjhL fjph; Foha; vd;gJ thA epug;gg;gl;l> 
,UGwKk; %lg;gl;l xU ePz;l fz;zhbf; FohahFk;. ,jd; ,U KidfspYk; ,U cNyhfj; 
jfLfs; (kpd;tha;fs;) mjpf kpd;dOj;j NtWghL jUk; kpd;fyDld; ,izf;fg;gl;Ls;sd. 
kpd;fydpd; vjph;kpd; KidAld; ,izf;fg;gLk; kpd;tha; NfNjhL  
 
(vjph;kpd;tha;) vdTk;> Neh;kpd; KidAld; ,izf;fg;gLk; kpd;tha; MNdhL (Neh;kpd;tha;) 
vdTk; miof;fg;gLfpwJ. NkYk; mjd; gf;ff;FohahdJ ,iwg;ghDld; (Pump) 
,izf;fg;gl;Ls;sJ. kpd;dpwf;ff; FohapDs; cs;s mOj;jj;ijf; Fiwf;f ,iwg;ghd; 
gad;gLfpwJ.  
 
 
kpd;rhuk; fhw;wpd; topNa ghAk;NghJ thA %yf;$WfspypUe;J vyf;l;;uhd;fs; 
ntspNaWtjhy; madpfs; cUthfpd;wd. ,JNt kpd;dpwf;fk; vdg;gLk;.  

 
vyf;l;uhd; fz;Lgpbg;G:  
10>000 Nthy;l; my;yJ mjw;F Nkw;gl;l cah; mOj;j kpd;rhuj;ij tsp kz;ly mOj;jj;jpy; 
thA my;yJ fhw;wpdhy; epug;gg;gl;l kpd;dpwf;ff; FohapDs; nrYj;Jk; NghJ fhw;wpd; topNa 
ve;jtpj kpd;rhuKk; gha;tjpy;iy. Mdhy; kpd;dpwf;ff; Fohapy; 0.001 kp.kP mstpyhd 
kpff;Fiwe;j tspkz;ly mOj;jj;jpy; epug;gg;gl;bUf;Fk; thAtpd; topNa 10>000 Nthy;l; 
mstpyhd cah; mOj;j kpd;rhuj;ijr; nrYj;Jk;NghJ Fohapd; kWkidapy; xsph;jy; 
Vw;gLtijf; fhzyhk;. ,f;fjph;fs; vjph;kpd;thapypUe;J ntsptUtjhy; NfNjhL fjph;fs;  
  
fhw;W kpd;flj;jhg; nghUshf ,Ug;gJ ,aw;ifapd; tukhFk;. xUNtis fhw;W xU rpwe;j 
kpd; flj;jpahf ,Uf;Fkhdhy;> vjph;ghuhj tpgj;jpdhy; cUthFk; rpW kpd;nghwp $l 
kpfg;nghpa Mgj;jpid tpistpf;ff;$Lk;.  

 
NfNjhL fjph;fspd; gz;Gfs;:  
 

• NfhNjhL fjph;fs; vjph;kpd; KidapypUe;J Neh;kpd; Kidia Nehf;fp Neh;Nfhl;by; 
gazpf;fpd;wd.  
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• NfNjhL fjph;fs; Jfs;fshy; cUthf;fg;gl;lit. vdNt ,it epiw kw;Wk; ,af;f 
Mw;wiyg; ngw;wpUf;fpd;wd.  

• NfNjhL fjph;fs; vjph;kpd;Rikiag; ngw;Ws;sjhy;> mit kpd;Gyk; kw;Wk; 
fhe;jg;Gyj;jhy; tpyf;fkilfpd;wd.  

• NfNjhL fjph;fspd; gz;Gfs; kpd;dpwf;ff; Fohapy; epug;gg;gLk; thAf;fisg; nghWj;J 
khWgLtjpy;iy.  
 

njiyf;fhl;rpg; ngl;bapy; NfNjhL fjph;fs; fhe;jg; Gyj;jhy; tpyfyile;J mjd; 
Kfg;Gj;jpiuapy; tPo;;j;jg;gLfpd;wd. ,it xspg;glj;ij cUthf;Ffpd;wd.  

 
 
GNuhl;lhd; fz;Lgpbg;G:  
 
mZthdJ eLepiyj; jd;ik cilaJ. mZtpy; vjph; kpd;D}l;lk; nfhz;l Jfs;fs; 
,Ug;gjhy; mtw;iwr; rkd;nra;a mNj mstpyhd Neh;kpd;D}l;lk; nfhz;l Jfs;fs; ,Uf;f 
Ntz;Lk; vd Nfhyl;];Bd; fUjpdhh;.  
 
Nfhy;];Bd;> Jisaplg;gl;l vjph;kpd; thiag; gad;gLj;jp vjph;kpd;tha;f;fjph; Nrhjidia 
kPz;Lk; elj;jpdhh;. Fiwe;j mOj;jj;jpy; cs;s thAtpDs; cah; kpd; mOj;jj;ijr; 
nrYj;Jk;NghJ vjph; kpd;thapd; gpd;Gwk; kq;fpa rptg;G epw xspahdJ Njhd;Wtijf; fz;lhh;. 
,f;fjph;fs; Neh;kpd;thapypUe;J cUthtjhy; mit Neh;kpd;tha;f; fjph;fs; my;yJ MNdhL 
fjph;fs; my;yJ fhy;tha; fjph;fs; vd miof;fg;gl;ld. Neh;kpd; tha;f; fjph;fs; 
Neh;kpd;D}l;lk; nfhz;l Jfs;fshy; Mdit.  
 
fz;zpw;Fg; Gyg;glhj fjph;fs; Jj;jehf ry;igL G+rg;gl;l jpiuapy; tpOk; NghJ fz;zpw;Fg; 
Gyg;gLk; NghJ fz;zpw;Fg; Gyg;gLk; xspia ckpo;fpd;wd. ,g;nghUs;fs; xspUk; nghUs;fs; 
vdg;gLfpd;wd.  

 
MNdhL fjph;fspd; gz;Gfs;:  
 

• MNdhL fjph;fs; Neh; Nfhl;by; nry;fpd;wd.  
• MNdhL fjph;fs; Jfs;fshy; Mdit.  
• MNdhL fjph;fs; kpd;Gyk; kw;Wk; fhe;jg; Gyj;jhy; tpyf;fkilfpd;wd. mit Neh; 

kpd;D}l;lk; nfhz;Ls;sjhy; vjph; kpd;thia Nehf;fp tpyf;fkilfpd;wd.  
• Neh; kpd;tha;f; fjph;fspd; gz;Gfs; kpd;dpwf;ff; FohapDs; ,Uf;Fk; thAtpd; 

jd;ikiar; rhh;e;J mikAk;.  
• Jfspd; epiw kpd;dpwf;ff; FohapYs;s tAtpd; mZ epiwf;Fr; rkkhf ,Uf;Fk;.  

 
i`l;u[d; thAit kpd;dpwf;ff; FohapDs; vLj;Jf;nfhs;Sk; NghJ ngwg;gLk; 
Neh;kpd;Jfs;fs; GNuhl;lhd;fs; vdg;gLfpd;wd. xU i`l;u[d; mZtpypUe;J xU 
vyf;l;uhid ePf;Fk; NghJ xU GNuhl;lhd; fpilf;fpwJ. vdNt GNuhl;lhd; vd;gij 

i`l;u[d; madp (H+) vdTk; miof;fyhk;.  

H  → H+ + e+ 

 

epA+l;uhd; fz;Lgpbg;G:  
N[.N[. jhk;rdpd; fhyj;jpy; ,uz;L mbg;gilj;Jfs;fs; kl;LNk fz;Lgpbf;fg;gl;bUe;jd 
(GNuhl;lhd; kw;Wk; vyf;l;uhd;). 1932 k; Mz;L N[k;]; rhl;tpf; kw;nwhU mbg;gilj;Jfshd 
epA+l;uhidf; fz;L gpbj;jhh;. mZtpy; epA+l;uhd;fspd; miktplj;ijg; gw;wpa njspthd 
tpsf;fj;ij &jh;Nghh;L jdJ mZf;nfhs;ifapy; Fwpg;gpl;Ls;shh;. &jh;Nghh;L mZkhjphpiag; 
gw;wp tphpthf cq;fsJ Nky;tFg;Gfspy; mwpe;J nfhs;syhk;.  
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epA+l;uhdpd; gz;Gfs;:  
• epA+l;uhd; kpd;Rikaw;w Jfs;. vdNt> ,J kpd;eLepiyj;jd;ik tha;e;jJ.  
• ,jd; epiw GNuhl;lhdpd; epiwf;Fr; rkkhdJ. epA+l;uhdpd; epiw 1.6 × 10-24fp.  

 
mbg;gilj;Jfs;fspd; gz;Gfs;:  

 
Jfs; epiw kpd;Rik  

vyf;l;uhd; (e) 9.1 × 10-28fpuhk;  -1 

GNuhl;lhd; (p) 1.6 × 10-24fpuhk; +1 

epA+l;uhd; (n) 1.6 × 10-24fpuhk;  0 

 
jhk;rdpd; mZ khjphp:  
 
vyf;l;uhd; fz;Lgpbg;Gf;Fg; gpwF N[.N[. jhk;rd; vd;w ,yq;fpyhe;J ehl;L mwptpay; mwpQh; 
1904 k; Mz;L jdJ mZf; nfhs;ifia ntspapl;lhh;.  
 
mZtpd; tbtkhdJ>10-10 kP MuKila Nfhsj;ij xj;Js;sJ vd;W jhk;rd; fUjpdhh;. 
vjph;kpd; RikAila Jfs;fs; Neh;kpd; RikAila Nfhsj;jpy; Gije;J fhzg;gLfpd;wd. 
vdNtjhd; xU mZthdJ eLepiyj; jd;ikAld; cs;sJ vd;Wk; mth; fUjpdhh;. jhk;rdpd; 
khjphpahdJ gpsk; Gl;bq; khjphp (Plum Pudding Model) my;yJ jh;G+rzpg;go khjphp (Water 
Melon Model) vdTk; miof;fg;gLfpwJ. jh;G+rzpg; goj;jpYs;s tpijfs; vjph;kpd;RikAila 
vyf;l;uhd;fshfTk; mjpYs;s rptg;G epw rijg;gFjpahdJ Neh;kpd; RikAila 
GNuhl;lhd;fshfTk; fUjg;gLfpd;wd. NkYk; mZtpd; epiwahdJ mZ KOtJk; rkkhfg; 
gutpapUg;gjhff; fUjg;gl;lJ.  
 
jhk;rd; mZ khjphpapd; tuk;Gfs;:  
jhk;rd; mZ khjphpahdJ mZtpd; eLepiyj; jd;ikia tpsf;FfpwJ. Mdhy; 
fPo;f;fz;ltw;wpw;fhd rhpahd tpsf;fq;fis mjdhy; ju ,aytpy;iy.  
 

1. Neh;kpd;D}l;lk; ngw;w Nfhsk; vt;thW vjph;kpd;D}l;lk; ngw;w vyf;l;uhd;fis <h;j;j 
kpd; eLepiyj; jd;ik miltjpypUe;J jd;idg; ghJfhj;Jf; nfhs;fpwJ vd;gij 
tpsf;f Kbatpy;iy.  
 

2. ,e;j mZ khjphpahdJ GNuhl;lhd;fs; kw;Wk; vyf;l;uhd;fisg; gw;wp kl;Lk; 
tpthpf;fpwJ. epA+l;uhd;fisg; gw;wpf; $wtpy;iy.  

 
,izjpwd;:  
,izjpwidg; gw;wp KOikahfj; njhpe;J nfhs;tjw;F &jh;Nghh;L kw;Wk; ePy;];Nghhpd; mZ 
khjphpiag; gw;wp rpwpJ mwpe;J nfhs;s Ntz;baJ mtrpak;. &jh;Nghh;bd; $w;Wg;gb 
mZthdJ GNuhl;lhd;> vyf;l;uhd;> epA+l;uhd; Nghd;w mZf;$Wfisg; ngw;Ws;sJ. mtw;Ws;  
GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fs; mZtpd; kj;jpapy; cs;s cl;fUtpy; fhzg;gLfpd;wd. 
vyf;l;uhd;fs; cl;fUit tl;lg;ghijapy; Rw;wptUfpd;wd. ,e;j tl;lg;ghij 'Mh;gpl;' my;yJ 
'vyf;l;uhd; $L' vdg;gLfpd;wJ. xU mZthdJ xd;W my;yJ mjw;F Nkw;gl;l vyf;l;uhd; 
$l;bidf; nfhz;Ls;sJ. mtw;wpd; filrp vyf;l;uhd; $l;by; cs;s vyf;l;uhd;fNs 
',izjpwd; vyf;l;uhd;fs;' vdg;gLfpd;wd. ,f;$L ',izjpwd; $L vdg;gLfpwJ.  
 
vyf;l;uhd; $Lfspy; cs;s vyf;l;uhd;fspd; xUq;fikT 'vyf;l;uhd; mikg;G' vdg;gLk;. 
midj;Jj; jdpkq;fspd; mZf;fSk; ,ay;ghfNt epiyahd vyf;l;uhd; mikg;igg;ngw 
tpUk;Gfpd;wd. mjhtJ> midj;J mZf;fSk; epiyj;j vyf;l;uhd; mikg;igg; ngw jq;fsJ 
,izjpwd; $l;by; ,uz;L (m) vl;L vyf;l;uhd;fisg; ngw;wpUf;f Ntz;Lk;. ,e;j vyf;l;uhd; 
mikg;igg; ngw;Ws;s ke;j thAf;fs; mjpf epiyg;gj; jd;ik ngw;wit. cjhuzkhf 
`Pypak; jdJ ,izjpwd; $l;by; ,uz;L vyf;l;uhd;fisAk;> epahd; jdJ ,izjpwd; 
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$l;by; vl;L vyf;l;uhd;fisAK; ngw;wpUg;gjhy; mit ve;j NtjptpidapYk; <LgLtjpy;iy. 
NkYk;> mit mjpf epiyg;Gj;jd;ik nfhz;Ls;sd.  
 
xU mZtpd; ,izjpwd; vyf;l;uhd;fNs Ntjptpidapy; gq;FngWtjhy;>mitNa 
mt;tZtpd; Ntjpg; gz;Gfisj; jPh;khdpf;fpd;wd. ntt;NtW mZf;fs; ntt;NtW ,izAk; 
jpwidg; ngw;wpUg;gjhy; mit xU Fwpg;gpl;l tpfpjj;jpy; ,ize;J %yf;$Wfis 
cUthf;Ffpd;wd. xU mZ NtnwhU mZTld; ,izaf;$ba jpwNd mt;tZtpd; 
,izjpwd; vdg;gLk;. 'xU Ntjptpidapd; NghJ epiyg;Gj; jd;ikia miltjw;fhf me;j 
mZthy; Vw;Wf;nfhs;sg;gl;l my;yJ ,of;fg;gl;l my;yJ gfph;e;J nfhs;sg;gl;l 
vyf;l;uhd;fspd; vz;zpf;ifNa me;j mZtpd; ,izjpwd;" MFk;.  
 
,izjpwdpd; tiffs;:  
 
ehk; Kd;dNu $wpathW mZf;fs; epiyj;j jd;ikiag; ngWtjw;fhf vyf;l;uhd;fis 
,of;fNth my;yJ Vw;fNth nra;fpd;wd. xU mZtpd; ,izAk; jpwid njspthfg; Ghpe;J 
nfhs;tjw;fhf me;j mZ vyf;l;uhd;fis ,of;fpwjh my;yJ vw;fpwjh vd;gij 
mbg;gilahff; nfhz;L ,izjpwdhdJ ,uz;L Kiwfspy; tpsf;fg;gLfpwJ.  
 
ngUk;ghYk; cNyhf mZf;fs; mtw;wpd; ,izjpwd; $l;by; 1 Kjy; 3 vyf;l;uhd;fisg; 
ngw;Ws;sd. Ntjptpidapd;NghJ ,t;tZf;fs; epiyj;j jd;ikiag; ngWtjw;fhf xd;W 
my;yJ mjw;F Nkw;gl;l vyf;l;uhd;fis ,oe;J Neh;kpd;Rikiag; ngWfpd;wd. vdNt> 
,t;tZf;fs; Neh;kiw ,izjpwd; (Positive Valency) nfhz;lit vdg;gLfpd;wd. 
cjhuzkhf> Nrhbak; mZthdJ Ntjptpidapd; NghJ jdJ ,izjpwd; $l;by; cs;s 
xU vyf;l;uhid ,oe;J Neh;kpd;Rikiag; ngWfpd;wJ. vdNt Nrhbak; Neh;kiw 
,izjpwidf; nfhz;ljhFk;.  
 
mNyhf mZf;fs; mtw;wpd; ,izjpwd; $l;by; 4 Kjy; 7 vyf;;l;uhd;fisg; ngw;Ws;sd. 
Ntjptpidapd;NghJ ,t;tZf;fs; epiyj;j jd;ikiag; ngWtjw;fhf xd;W my;yJ mjw;F 
Nkw;gl;l vyf;l;uhd;fis Vw;W vjph;kpd;Rikiag; ngWfpd;wd. vdNt> ,t;tZf;fs; 'vjph;kiw 
,izjpwd;' (Negative valency) nfhz;lit vdg;gLfpd;wd. cjhuzkhf> FNshhpd; 
mZthdJ Ntjptpidapd;NghJ xU vyf;l;uhid Vw;W vjph;kpd;Rikiag; ngWfpd;wJ. vdNt 
FNshhpd; vjph;kiw ,izjpwidf; nfhz;ljhFk;.  
  
mZf;fisg; nghWj;J ,izjpwidf; fzf;fpLjy;:  
 
nghJthf> mZf;fspd; ,izjpwdhdJ i`l;u[d;> Mf;rp[d; kw;Wk; FNshhpd; Mfpa 
mZf;fspd; ,izjpwidg; nghWj;Jf; fzf;fplg;gLfpwJ.  
 
1. i`l;u[idg; nghWj;J ,izjpwidf; fzf;fpLjy;  

i`l;u[d; jdJ ,izjpwd; $l;by; cs;s xU vyf;l;uhid ,og;gjhy; mjd; 
,izjpwd; xd;W MFk;. ,jid mbg;gilahf vLj;Jf;nfhz;L gpw jdpkq;fspd; 
,izjpwd; fzf;fplg;gLfpwJ. xU jdpkj;jpd; xU mZTld; ,izaf; $ba 
i`l;u[d; mZf;fspd; vz;zpf;ifNa mj;jdpkj;jpd; ,izjpwd; vdg;gLk;. 
cjhuzkhf i`l;u[d; FNshiuL %yf;$wpy; xU i`l;u[d; mZ xU FNshhpd; 
mZTld; ,izfpwJ. vdNt FNshhpdpd; ,izjpwd; 1. mNjNghy; ePh; %yf;$wpy; 
,uz;L i`l;u[d; mZf;fs; xU Mf;rp[d; mZTld; ,izfpd;wd. vdNt Mf;rp[dpd; 
,izjpwd; 2.  

 
Mdhy; rpy jdpkq;fs; i`l;u[Dld; tpidGhptjpy;iy> vdNt FNshhpd; kw;Wk; 
Mf;rp[idg; nghWj;J mtw;wpd; ,iz jpwd;fisf; fzf;fplyhk;. Vnddpy; ngUk;ghyhd 
jdpkq;fs; FNshhpd; kw;Wk; Mf;rp[Dld; tpidGhpfpd;wd.  
 
mZf;fspd; ,izjpwd;  
 

%yf;$W  jdpkk; ,izjpwd;  
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i`l;u[d; (HCl) FNshhpd;  1 

ePh; (H2O) Mf;rp[d; 2 

mk;Nkhdpah (NH3)  iel;u[d;  3 

kPj;Njd; (CH4)  fhh;gd;  4 

 
FNshhpidg; nghWj;J ,izjpwidf; fzf;fpLjy;:  
 
FNshhpdpd; ,izjpwd; xd;W vd;gjhy;> xU jdpkj;jpd; xU mZTld; ,izaf; $ba 
FNshhpd; mZf;fspd; vz;zpf;ifNa mj;jdpkj;jpd; ,iz jpwd; vdg;gLfpwJ. Nrhbak; 
FNshiuL (NaCl) %yf;$wpy;> xU FNshhpd; mZ xU Nrhbak; mZTld; ,izfpwJ. 
vdNt> Nrhbaj;jpd; ,izjpwd; xd;W. nkf;dPrpak; FNshiuL (MgCl2) %yf;$wpy; ,uz;L 
FNshhpd; mZf;fs; xU nkf;dPrpak; mZTld; ,iztjhy; nkf;dPrpaj;jpd; ,izjpwd; 2.  
 
 
FNshhpdpd; ,izjpwd; xd;W vd;gjhy;> xU jdpkj;jpd; xU mZTld; ,izaf; $ba 
FNshhpd; mZf;fspd; vz;zpf;ifNa mj;jdpkj;jpd; ,iz jpwd; vdg;gLfpwJ. Nrhbak; 
FNshiuL (NaCl) %yf;$wpy;> 
 
Mf;rp[idg; nghWj;J ,izjpwidf; fzf;fpLjy;:  
Mf;rp[dpd; ,izjpwd; ,uz;L vd;gjhy;> xU jdpkj;jpd; xU mZTld; ,izaf;$ba 
Mf;rp[d; mZf;fspd; vz;zpf;ifapid ,uz;lhy; ngUf;fpdhy; fpilg;gNj mj;jdpkj;jpd; 
,izjpwd; MFk;. cjhuzkhf nkf;dPrpak; Mf;irby; (MgO) xU nkf;dPrpak; mZ xU 
Mf;rp[d; mZTld; ,iztjhy; nkf;dPrpaj;jpd; ,izjpwd; 2.  
 
khWk; ,izjpwd;:  
xU rpy jdpkq;fspd; mZf;fs; xd;wpize;J xd;Wf;F Nkw;gl;l Nrh;kq;fis 
cUthf;Fk;NghJ> mtw;wpd; ,izaf;$ba jpwd;fs; xNu khjphpahf ,Ug;gjpy;iy. mj;jifa 
Nrh;kq;fspd; jdpkq;fs; khwf;$ba ,izjpwd;fisg; ngw;Ws;sd. cjhuzkhf jhkpuk;> 
Mf;rp[Dld; tpidGhpe;J Fg;u]; Mf;i]L (Cu2O) kw;Wk; Fg;hpf; Mf;i]L (CuO) Mfpa 
,uz;L Nrh;kq;fis cUthf;FfpwJ. ,jpy; Fg;u]; Mf;irby; (CU2O) jhkpuj;jpd;  
,izjpwd; xd;W: Fg;hpf; Mf;i]by; (CuO) jhkpuj;jpd; ,izjpwd; ,uz;L MFk;. ,tw;Ws; 
Fiwe;j ,izjpwd; nfhz;l cNyhfr; Nrh;kj;jpw;Fg; ngahpLk; NghJ cNyhfj;jpd; ngaUld; 
'm];' (ous) vd;w gpd;ndhl;ilr; Nrh;f;f Ntz;Lk;. mJNghyNt> mjpf ,izjpwd; nfhz;l 
cNyhfr; Nrh;kj;jpw;Fg; ngahpLk;NghJ cNyhfj;jpd; ngaUld; ',f; (ic) vd;w gpd;Ndhl;ilr; 
Nrh;f;fNtz;Lk;. rpy Neuq;fspy; cNuhk vz;fis (I, II, III, IV ....) cNyhfj;jpd; ngaUld; 
Nrh;j;Jk; vOjyhk;.  
  
cNyhfq;fspd; khWk; ,izjpwd;:  

jdpkk; Neh; madp ngah; 

jhkpuk;  Cu+ Fg;u]; (m) fhg;gh; (I) 

Cu2+ Fg;hpf; (m) fhg;gh; (II) 

,Uk;G Fe2+ ngh;u]; (m) ,Uk;G (II) 

Fe3+ ngh;hpf; (m) ,Uk;G (III) 

nkh;Fhp (ghjurk;) Hg+ nkh;Fu]; (m) nkh;Fhp (I) 
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Hg2+ nkh;Fhpf; (m) nkh;Fhp (II) 

bd;  Sn2+ ];Nld;d]; (m) bd; (II) 

Sn4+ ];Nld;dpf; (m) bd; (IV) 

 
 
madpfs;:  
xU mZtpy; vyf;l;uhd;fSk;> GNuhl;lhd;fSk; rk vz;zpf;ifapy; ,Ug;gjhy;> mZthdJ 
eLepiyj;jd;ik tha;e;jjhf cs;sJ. Mdhy;> tpidapy; <LgLk;NghJ epiyj;j jd;ikiag; 
ngWtjw;fhf mZf;fs; xd;W my;yJ mjw;F Nkw;gl;l vyf;l;uhd;fis ,of;fNth my;yJ 
Vw;fNth nra;fpd;wd. xU mZ vyf;;l;uhid Vw;gjhy;> vyf;l;uhd;fspd; vz;zpf;if 
mjpfhpf;fpwJ. vdNt> mt;tZ vjph;kpd;Rik ngWfpwJ. vyf;l;uhid ,og;gjhy;> xU mZtpy; 
GNuhl;lhd;fspd; vz;zpf;if mjpfhpf;fpwJ. vdNt mt;tZ Neh;kpd;Rik ngWfpwJ. 
,j;jifa Neh;kpd;Rik my;yJ vjph;kpd;Rik ngw;w mZf;fNs madpfs; vdg;gLfpd;wd. 
,t;thW ,of;fg;gl;l vyf;l;uhd;fspd; vz;zpf;ifahdJ> Neh;FwpAld; (+) Nrh;j;J> 
mj;jdpkj;jpd; FwpaPl;bd; Nkw;Gwj;jpy; Fwpf;fg;gLk;. mJNghyNt Vw;fg;gl;l vyf;l;uhd;fspd; 
vz;zpf;ifahdJ> vjph;FwpAld; (-) Nrh;j;J> me;jj; jdpkj;jpd; FwpaPl;bd; Nkw;Gwj;jpy; 
Fwpf;fg;gLk;. rpy Neuq;fspy; xd;wpw;F Nkw;gl;l jdpkq;fs; xd;whf ,ize;J vyf;l;uhd;fis 
,oe;Njh my;yJ Vw;Nwh KiwNa Neh;kpd;RikAila my;yJ vjph;kpd;RikAila madpj; 
njhFg;G cUGfshf khWfpd;wd.  
 
madpfspd; tiffs;:  
madpfs; ,Utifahfg; gphpf;fg; gLfpd;wd. mit Neuadp kw;Wk; vjpuadp MFk;.  
 
Neuadp: 
Ntjptpidapd; NghJ xU mZthdJ xd;W my;yJ mjw;F Nkw;gl;l vyf;l;uhd;fis 
,og;gjhy; Neh; kpd;Rikiag; ngWfpwJ. ,itNa Neuadp my;yJ Neuadpj; njhFg;G 
vdg;gLk;. cjhuzkhf> Nrhbak; mZthdJ epiyj;j jd;ikiag; ngWtjw;fhf xU 
vyf;l;uhid ,oe;J Neh; kpd;Rik nfhz;l Nrhbak; Neuadpahf khWfpwJ. Nrhbak; 
NeuadpahdJ Na+vdf; Fwpg;gplg;gLfpwJ. 
 
 
vjpuadp:  
 
Ntjptpidapd;NghJ xU mZthdJ xd;W my;yJ mjw;F Nkw;gl;l vyf;l;uhd;fis Vw;gjhy; 
vjph; kpd;Rikiag; ngWfpwJ. ,itNa vjpuadp my;yJ vjpuaspj; njhFg;G vdg;gLk;. 
cjhuzkhf FNshhpd; mZthdJ epiyj;j jd;ikiag; ngWtjw;fhf xU vyf;l;uhid Vw;W 
vjph;kpd;Rik nfhz;l FNshhpd; vjpuadpahf khWfpwJ. FNshhpd; vjpuadpahfdJ Cl-vdf; 
Fwpg;gplg;gLfpwJ. 
 
madpfspd; ntt;NtW ,izjpwd;fs;:  
xd;W my;yJ mjw;F Nkw;gl;l jdpkq;fs; jdpahfNth my;yJ FOthfNth vyf;l;uhd;fis 
,og;gjhNyh my;yJ Vw;gjhNyh cUthff;$ba kpd;Rik 1, 2, 3 kw;Wk; 4 vd ,Ue;jhy;> 
mit KiwNa xw;iw kpd;Rik> ,ul;il kpd;Rik> Kk;ik kpd;Rik kw;Wk; ehd;;F kpd;Rik 
ngw;w madpfs; my;yJ madpj; njhFg;Gfs; vdf; Fwpg;gplg;gLfpd;wd.  
 
fPo;f;fz;l madpfis xw;iw kpd;Rik nfhz;lit> ,ul;il kpd;Rik nfhz;lit kw;Wk; 
%d;W kpd;Rik nfhz;lit vd tifg;gLj;Jf.  

Ni2+, Fe3+, Cu2+, Ba2+, Cs+, Zn2+, Cd2+, Hg2+, Pb2+, Mn2+, Fe2+, CO2+, Sr2+, Cr3+, Li+, Ca2+, Al3+.  

 
vjpuadpfs; (vjpuadpj; njhFg;Gfs;) kw;Wk; Neuadpfspd; (Neuadpj; njhFg;Gfs;) ,izjpwd;  
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xU Nrh;kj;jpd; madp my;yJ madpj; njhFg;GfSld; ,ize;Js;s i`l;u[d; mZf;fspd; 
vz;zpf;if my;yJ xw;iw kpd;Rik nfhz;l mZf;fspd; (Na, K, Cl .....) vz;zpf;ifNa 
me;j madp my;yJ madpj; njhFg;Gfspd; ,izjpwd; MFk;. cjhuzkhf> ry;G+hpf; 
mkpyj;jpy; (H2SO4) xU ry;Ngl; (SO42-) madpj;njhFg;Gld; ,uz;L i`l;u[d; mZf;fs; 
,ize;Js;sjhy; SO42- d; ,izjpwd; 2. mk;Nkhdpak; FNshiuby;> xU mk;Nkhdpak; 
(NH4+) madpj; njhFg;Gld; xU FNshhpd; mZ ,ize;Js;sjhy; NH4+ d; ,izjpwd; 1. 
rpy Nrh;kq;fspd; Neuadp> vjpuadp kw;Wk; mtw;wpd; ,izjpwd;fs; fPNo nfhLf;fg;gl;Ls;sd.  
 
vjpuadpfspd; ,izjpwd;fs;:  
 

Nrh;kk; vjpuadpfspd; ngah;fs; vjpuadpfspd; 
tha;ghL  

vjpuadpfspd; 
,izjpwd; 

HCl FNshiuL Cl- 1 

H2SO4 ry;Ngl;  SO42- 2 

HNO3 iel;Nul; NO3- 1 

H2CO3  fhh;gNdl; CO32- 2 

H3PO4 gh];Ngl; PO43- 3 

H2O Mf;i]L O2- 2 

H2S ry;igL S2- 2 

NaOH i`l;uhf;i]L  OH- 1 

 
Neuadpfspd; ,izjpwd;fs;  
 

Nrh;kk; Neuadpfspd; ngah;fs; Neuadpfspd; 
tha;ghL  

Neuadpfspd; 
,izjpwd; 

NaCl Nrhbak; Na+ 1 

KCl nghl;lhrpak; K+ 1 

NH4Cl mk;Nkhdpak; NBH4+ 1 

Mg Cl2 nkf;dPrpak; MG2+ 2 

CaCl2 fhy;rpak; Ca2+ 2 

Al Cl3 mYkpdpak; Al3+ 3 

3 
Ntjpapay; tha;ghL my;yJ %yf;$W tha;ghL:  
Ntjpapay; tha;ghL vd;gJ xU Fwpg;gpl;l Ntjpr;Nrh;kk; my;yJ %yf;$iwf; Fwpf;Fk; vspa 
topKiwahFk;. ,J> xU Nrh;kj;jpy; ,lk;ngw;Ws;s xt;nthU %yf;$wpYk; cs;s 
mZf;fspd; vz;zpf;ifiaf; Fwpf;fpwJ. xUNtjpr; Nrh;kj;jpd; Ntjpapay; tha;ghl;il 
vOJk; top Kiwfs; fPNo tpsf;fg;gl;Ls;sd.  
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gb 1 : Neh; madpapd; FwpaPL ,lJ Gwj;jpYk;> vjph; madpapd; FwpaPL tyJ  
    Gwj;jpYk; ,Uf;FkhW> xU jdpkk; my;yJ madpapd; FwpaPl;il  
    mUfUNf vOj Ntz;Lk;.  
gb 2 : madpfspd; ,izjpwd;fis jdpkq;fspd; FwpaPl;bw;F Nkw;Gwj;jpy;  
 vOjTk; (kpd;Rik FwpaPlhd '+' (m) '-' vd;gtw;iw vOjf;$lhJ).  
 
gb 3 : Njitnadpy; ,izjpwd; tpfpjq;fisr; RUf;fp mtw;wpd; kpff; Fiwe;j  
 tpfpjq;fis vOJf. ,y;iynadpy;> jdpkk; my;yJ madpapd;  
 ,izjpwid ,lkhw;wk; nra;f. me;j tpfpj vz;fis mLj;j jdpkj;jpd;  
 FwpaPl;bw;F fPo;Gwj;jpy; vOjTk; (1 vd;w vz;iz vOj Ntz;ba  
 mtrpakpy;iy) ,t;thW Ntjpr;Nrh;kj;jpd; Ntjptha;g;ghl;il vOjyhk;.  
 
fhy;rpak; FNshiubd; %yf;$W tha;g;ghbid vOJk; Kiwapid ,g;nghOJ ehk; ghh;g;Nghk;.  
gb 1 : fhy;rpak; kw;Wk; FNshhpd; Mfpatw;wpd; FwpaPLfis vOjTk;.  
   CaCl 
gb 2 : mj;jdpjj;jpd; FwpaPl;bd; Nky; madpfspd; ,izjpwid vOjTk;  
    Ca2Cl1 
gb 3 : jdpkq;fspd; ,izjpwd;fis khw;wp vOJf.  
    Ca Cl2 
 vdNt> fhy;rpak; FNshiubd; %yf;$W tha;g;ghL CaCl2MFk;. 
 
Ntjpr; Nrh;kq;fSf;Fg; ngahpLk; Kiw:  
xd;wpw;F Nkw;gl;l jdpkq;fs; Ntjpg;gpizg;gpy; <Lgl;L cUthff;$ba nghUs;fNs Ntjpr; 
Nrh;kq;fs; MFk;. ,;r;Nrh;kq;fspd; gz;Gfs; mtw;wpYs;s jdpkq;fspd; gz;GfspypUe;J 
khWgLfpd;wd. ,r;Nrh;kq;fSf;Fg; ngahpLk;NghJ xUrpy topKiwfs; gpd;gw;wwg;gLfpd;wd. 
mit fPNo nfhLf;fg;gl;Ls;sd.  
 

1. cNyhfk; kw;Wk; mNyhfk; Mfpa ,uz;Lk; fye;j Nrh;kj;jpd; ngahpid vOJk;NghJ 
cNyhfj;jpd; ngahpid KjypYk; mNyhfj;jpd; ngahpid mLj;jjhfTk; vOjNtz;Lk;. 
mNyhfj;jpd; ngaUld; 'IL' vd;w gpd;ndhl;ilr; Nrh;j;J vOj Ntz;Lk;.  
 
cjhuzk;:  
  NaCl– Nrhbak; FNshiuL  
  AgRr - rpy;th; GNuhikL 
 

2. cNyhfk;> mNyhfk; kw;Wk; Mf;rp[d; fye;j Nrh;kj;jpd; ngahpid vOJk;NghJ 
cNyhfj;jpd; ngahpid KjypYk; mNyhfj;jpd; ngahpid mLj;jjhfTk; vOjNtz;Lk;. 
mNyhfj;jpd; ngaUld; 'Vl;' (ate) vd;w gpd;ndhl;ilNah (mjpf mstpy; Mf;rp[d; 
mZf;fs; ,Ue;jhy;) my;yJ 'Il;' (ite) vd;w gpd;ndhl;ilNah (Fiwe;j mstpy; 
Mf;rp[d; mZf;fs; ,Ue;jhy;) Nrh;j;J vOj Ntz;Lk;.  
 
cjhuzk;:  
  Na2SO4 - Nrhbak; ry;Ngl;  
  NaNO2 - Nrhbak; iel;iul; 
 

3. ,U mNyhfq;fis kl;Lk; nfhz;l Nrh;kq;fSf;Fg; ngahpLk; NghJ mNyhfq;fspd; 
ngaUf;F Kd;ndhl;lhf NkhNdh> il> biu> nll;uh> ngz;lh> vd;gijr; Nrh;j;J vOj 
Ntz;Lk;.  
 

cjhuzk;:  
  SO2– ry;gh; il Mf;irL  
  N2O5– il iel;u[d; ngd;lhf;irL  
 
Ntjpr; rkd;ghL:  
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Ntjpr; rkd;ghL vd;gJ xU Ntjptpidia FwpaPLfs; kw;Wk; tha;ghLfs; tbtj;jpy; 
vLj;Jf;$Wk; FwpaPl;L KiwahFk;. ,jpy; tpidgL nghUs;fs; kw;Wk; tpidtpis nghUs;fs; 
vd ,U$Wfs; cs;sd. Ntjptpidapy; <Lglf;$ba nghUs;fs; tpidgL nghUs;fs; vdTk; 
mjpy; cUthff;$ba nghUs;fs; tpidtpis nghUs;fs; vdTk; miof;fg;gLfpd;wd.  
 
rkd;nra;ag;glhj (Kw;Wg;ngwhj) Ntjpr;rkd;ghl;bid vOJk; Kiwfs;:  
xU Ntjptpidapd; rkd;nra;ag;gl;l rkd;ghl;bid vOJtjw;F Kd; rkd; nra;ag;glhj 
rkd;ghl;bid vOJtJ mtrpak;. rkd;nra;ag;glhj rkd;ghl;bid vOJk; topKiwfs; fPNo 
nfhLf;fg;gl;Ls;sd.  
 

• tpidgL nghUs;fspd; FwpaPLfis ,lg;gwj;jpy; vOjp mtw;wpw;fpilNa $l;ly; (+) 
Fwpapid ,lNtz;Lk;.  

• mjidaLj;J mk;Gf;Fwp (→) ,l Ntz;Lk;. ,e;j mk;Gf;FwpahdJ tpidapy; <LgLk; 
nghUs;fisAk;> cUthFk; nghUs;fisAk; NtWgLj;jp mwpa cjTfpwJ.  

•  
• mk;Gf;Fwpapd; tyJ Gwj;jpy; cUthff; $ba nghUs;fspd; FwpaPL kw;Wk; tha;ghL 

Mfpait Fwpf;fg;gLfpd;wd.  
 

• ,g;NghJ vOjg;gl;bUf;Fk; rkd;ghlhdJ rkd;nra;ag;glhj rkd;ghlhFk;.  
 

• tpidtpisnghUs; thAthf ,Ue;jhy; Nky;Nehf;fpa mk;Gf;FwpahYk; (↑) tPo;gbthf 
,Ue;jhy; fPo;Nehf;fpa mk;Gf;FwpahYk; (↓) Fwpf;fg;gl Ntz;Lk;.  

  cjhuzk; : Mg + H2SO4→ MgSO4 + H2↑ 
 
Ntjpr; rkd;ghl;il rkd;nra;jy;:  
 
nghUz;ik mopah tpjpg;gb tpidgL nghUs;fspd; nkhj;j epiw tpidtpis nghUs;fspd; 
nkhj;j epiwf;Fr; rkkhf ,Uf;f Ntz;Lk;. xU rkd;ghl;bd; ,UGwKk; cs;s 
jdpkq;fspYs;s mZf;fspd; vz;zpf;if rkkhf ,Ue;jhy; kl;LNk epiwAk; rkkhf ,Uf;f 
KbAk;. rkd;nra;ag;gl;l Ntjpr;rkd;ghL vd;gJ> tpidgL nghUs;fspYs;s jdpkj;jpd; 
mZf;fisAk; tpidtpis nghUs;fspYs;s jdpkj;jpd; mZf;fisAk; rkkhff; nfhz;l 
rkd;ghlhFk;.  
 
Ntjpr; rkd;ghl;bid rkd;nra;tjw;F gyKiwfs; tof;fj;jpy; cs;sd. Kad;W jtWjy; 
Kiw (Neub Kiw)> gpd;d Kiw> xw;iw> ,ul;il vz;fs; Kiw Nghd;wit mtw;Ws; rpy. 
xU Ntjpr; rkd;ghl;ilr; rkd;nra;Ak;NghJ> fPo;f;fjhZk; Fwpg;Gfis epidtpy; nfhs;s 
Ntz;Lk;.  
 
1. rkd; nra;ag;glhj rkd;ghl;bd; ,UGwKk; xU jdpkk; vj;jid Kiw tUfpwJ 

vd;gijAk; fzf;fplTk;.  
 

2. rkd;ghl;bd; ,U gf;fq;fspYk; xUKiw kl;LNk tuf;$ba jdpkj;jpid KjypYk;> ,uz;L 
Kiw tuf;$ba jdpkj;jpid mLj;Jk;> %d;W Kiw tuf;$ba jdpkj;jpid 
mjw;fLj;jhw;NghYk; rkd; nra;a Ntz;Lk;.  
 

3. ,uz;L my;yJ mjw;F Nkw;gl;l jdpkq;fspd; xNu vz;zpf;ifapy; ,Ue;jhy; Kjypy; 
cNyfj;ijAk; gpd;G mNyhfj;ijAk; rkd;nra;a Ntz;Lk;. xd;wpw;F Nkw;gl;l 
cNyhfq;fs; my;yJ mNyhfq;fs; ,Ue;jhy; mjpf mZepiw cilatw;iw 
(mZepiwia mwpa jdpkthpir) Kjypy; rkd; nra;aNtz;Lk;.  
 

4. tpidgL nghUs;fs; kw;Wk; tpidtpis nghUs;fspy; cs;s %yf;$Wfspd; 
vz;zpf;ifiaf; Fwpj;Jf;nfhs;s Ntz;Lk;.  
 

5. jdpkq;fisr; rkd; nra;Ak;NghJ Nrh;kq;fspd; %yf;$W tha;ghl;bid khw;wf;$lhJ.  
 



 

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

6. gpd;dq;fisg; gad;gLj;jpr; rkd; nra;jiy xNu jdpkj;jpd; %yf;$WfSf;F (H2, O2, O3, 
P4) kl;LNk gad;gLj;j Ntz;Lk;. mjid ntt;NtW jdpkq;fspd; %yf;$WfSf;Fg; (H2O, 
NH3) gad;gLj;jf;$lhJ.  

 
ehk; jw;NghJ i`l;u[Dk; Mf;rp[Dk; ,ize;J ePH; cUthFk; tpidapid vLj;J rkd; 
nra;Nthk;.  
 
gb 1 : rkd;ghl;il thh;j;ijfshy; vojTk;.  
  i`l;u[d; + Mf;rp[d; → ePh;  
 
gb 2 : Kw;Wg;ngwhj rkd;ghl;il vOjTk;.  
  H2 + O2 → H2O  
 
gb 3: xU rkd;ghl;bd; ,UGwKk; xU jdpkk; vj;jid Kiw te;Js;sJ vd;gij  
     mbg;gilahff; nfhz;L> KjyhtJ rkd;nra;a Ntz;ba jdpkj;jpidj;  
     Njh;T nra;aTk;.  
 

jdpkk; H O 

,UGwKk; cs;s vz;zpf;if  2 2 

 
gb 4: ,t;tpidapy; ,U jdpkq;fSk; xNu vz;zpf;ifapy; tUtjhy; mjpf  
   mZepiw cs;s jdpkj;ij Kjypy; rkd;nra;aTk;.  
 
gh 5: Mf;rp[dpd; vz;zpf;ifia rkd; nra;a tyJGwj;jpy; f;F Kd; 2 Ir;  
       Nrh;f;fTk;.  
   H2 + O2 → 2H2O  
 
gb 6: jw;NghJ i`l;u[dpd; vz;zpf;ifiar; rkd; nra;a tpidapd; ,lJGwj;jpy;  
 H2 f;F Kd; 2 Ir; Nrh;f;fTk;.  
  2H2 + O2   →  2H2O  
  (H = 4, O = 2)    (H = 4, O = 2)  
 
gb 7: jw;NghJ ,UGwKk; 4 i`l;u[d; mZf;fSk;> 2 Mf;rp[d; mZf;fSk;  
 cs;sd. vdNt> Ntjpr; rkd;ghL rkd; nra;ag;gl;lJ.  
 
rkd;nra;ag;gl;l rkd;ghl;bypUe;J fpilf;ff; $ba jfty;fs;:  
 
rkd;nra;ag;gl;l rkd;ghl;bypUe;J ehk; vz;zpf;if mbg;gilapyhd kw;Wk; jdpf;$W rhh;e;j 
tptuq;fisg; ngwKbAk;. ,r;rkd;ghl;bypUe;J tpidgL nghUs;fspd; ngah;> FwpaPL kw;Wk; 
%yf;$W tha;ghL Nghd;w jdpf;$W rhh;e;j jfty;fisAk;> tpidgL nghUs; kw;Wk; 
tpidtpis nghUs;fspd; %yf;$Wfspd; vz;zpf;if Nghd;w vz;zpf;if njhlh;ghd 
jfty;fisAk; ngwKbAk;. vdpDk; Ntjpr;rkd;ghl;bypUe;J fPo;f;fhZk; jfty;fisg; 
ngwKbAk;.  
 

1. tpidgL nghUs;fs; kw;Wk; tpidtpis nghUs;fspd; ,aw;gpay; epiyik.  
2. NtjptpidAld; njhlh;Gila ntg;g epiy khw;wq;fs; (ntg;gk; ckpog;gLtJ my;yJ 

ntg;gk; cl;ftug;gLtJ)  
3. Ntjptpid epfo;f;$ba #oy;fs; (ntg;gepiy> mOj;jk; kw;Wk; tpidA+f;fp)  
4. tpidgL nghUs;fs; kw;Wk; tpidtpis nghUs;fspd; nrwpT (ePh;j;j kw;Wk; mlh;)  
5. Ntjptpidapd; Ntfk;  

 
Ntjpr; Nrh;f;if tpjpfs;:  
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Ntjptpidfspd; gUkdwp mstPLfis cw;WNehf;Fk;NghJ ,t;tpidfs; midj;Jk; 
Fwpg;gpl;l tpjpfSf;F cl;gl;L elf;fpd;wd. vd;gij mwpayhk;. ,t;tpjpfNs "Ntjpr; Nrh;f;if 
tpjpfs;' MFk;. mitahtd:  
 

1. nghUz;ik mopah tpjp  
2. khwhtpfpj tpjp  
3. ngUf;fy; tpfpj tpjp  
4. Nf – Y}rhf;fpd; gUkd; ,izg;G tpjp 

 
,g;ghlj;jpy; Kjy; ,uz;L tpjpfisg; gw;wpg; ghh;g;Nghk;. mLj;j ,uz;L tpjpfisg; gw;wp 
xd;gjhk; tFg;gpy; tphpthff; fhzyhk;.  
 
nghUz;ik mopah tpjp (epiw moptpd;ik tpjp)  
1774 Mk; Mz;L ytha;rpah; vd;w gpnuQ;r; Ntjpapayhsh; xU Ntjptpid epfOk;NghJ 
tpidgL nghUs; kw;Wk; tpidtpis nghUs; Mfpatw;wpd; epiwfSf;F ,ilNaahd 
njhlh;gpidg; gw;wpf; $wpdhh;. ,t;tpjpg;gb "xU Ntjptpid epfOk;NghJ cUthFk; 
tpidtpisnghUs;fspd; nkhj;j epiwahdJ tpidgLnghUs;fspd; nkhj;j epiwf;Fr; rkk;" 
NkYk; "xU Ntjptpidapd; %yk; epiwia Mf;fNth> mopf;fNth KbahJ" vdTk; 
nghUz;ik mopah tpjp $WfpwJ. Mjyhy;> ,t;tpjpia epiw moptpd;ik tpjp vdTk; 
$wyhk;.  
 
Neuj;jpy; gdpf;fl;bj; Jz;Lfs; cUfp ePuhf khwf;$ba khw;wj;jpidf; fhzyhk;. jw;NghJ 
kPz;Lk; FLitapd; epiwiaf; fhz;f. gdpf;fl;b cUFtjw;F Kd;Gk;> cUfpa gpd;Gk; 
fzf;fplg;gl;l epiwia xg;gpl;Lg; ghh;j;jhy; ,Uz;Lk; xNu mstpy; ,Uf;Fk;. ,jd; %yk; 
,aw;gpay; khw;wj;jpd;NghJ my;yJ epiy khw;wj;jpd; NghJ nghUs;fspd; epiwahdJ 
khwhky; ,Uf;Fk; vd;gij mwpayhk;.  

 

5% Nghpak; FNshiuL fiury; (5fp Nghpak; FNshiuL 100 kpyp ePhpy; fiuf;fg;gl;l fiury;) 
kw;Wk; Nrhbak; ry;Ngl; fiury;fisj; jdpj;jdpahfj; jahhpf;fTk;. rpwpjsT Nrhbak; ry;Ngl; 
fiuriy $k;Gf; FLitapYk;> rpwpjsT Nghpak; FNshiuL fiuriy Nrhjidf; Fohia 
$k;Gf; FLitapDs; njhq;ftpLf. $k;Gf; FLitapd; epiwiaf; fhz;f. mjd;gpd; ,uz;L 
fiury;fSk; xd;whfr; NrUk; tz;zk; $k;Gf;FLitia ed;whff; fyf;fTk;. Ntjptpid 
Kbe;jgpd; FLitapd; epiwiaf; fhz;f. ,uz;L fiury;fSf;fpilNa epfOk; tpidiaf; 
ftdpj;Jg; gjpT nra;jhy; FLitapd; epiwahdJ Ntjptpidf;F Kd;Dk; Ntjptpidf;Fg; 
gpd;Dk; rkkhf ,Uf;Fk;.  

 
iel;u[d; kw;Wk; i`l;u[dpypUe;J mk;Nkhdpah cUthjy; tpidia ehk; (N`gh; Kiw) 
fUJNthk;.  
  N2  + 3H2    → 2NH3 
  28 fp   6fp  34fp  
N`gh; Kiwapy; mk;Nkhdpah cUthjy; tpid eilngWk;NghJ tpidgLnghUs;fs; kw;Wk; 
tpidtpisnghUs;fspd; nkhj;j epiwahdJ njhlh;e;J rkkhfNt ,Uf;Fk;. ,tw;wpypUe;J> 
,aw;gpay; my;yJ Ntjpapay; khw;wj;jpd; %yk; epiwia Mf;fNth my;yJ mopf;fNth 
KbahJ vd;gJ njspthfpwJ. vdNt> Mw;wy; moptpd;ik tpjp ep&gpf;fg;gLfpwJ.  
 
khwh tpfpj tpjp:  
 
N[hrg; g;nus];l; vd;w mwptpay; mwpQh; 1779 k; Mz;L khwh tpfpj tpjpiaf; $wpdhh;. 
mthpd; $w;Wg;gb "xd;Wf;F Nkw;gl;l jdpkq;fs; Fwpg;gl;l epiw tpfpjj;jpy; xd;wpize;J 
J}a Nrh;kj;ij cUthf;Ffpd;wd. ",z;L my;yJ mjw;F Nkw;gl;l jdpkq;fisf; nfhz;l 
Nrh;kq;fis mth; cw;WNehf;fp> mit vq;fpUe;J ngwg;gl;lhYk;> ahh; mijj; jahh; 
nra;jhYk;> mit xNu tpfpjj;jpy; jdpkq;fisg; ngw;Ws;sd vdf; fz;lwpe;jhh;. cjhuzkhf> 
gy;NtW %yq;fshd kio> fpzW> fly;> MW Mfpatw;wpypUe;J ehk; ePiug; ngw;whYk; 
mjpYs;s i`l;u[d; kw;Wk; Mf;rp[dpd; epiw vg;nghOJk; 1: 8 vd;w tpfpjj;jpy; ,Uf;Fk;. 
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,Nj Nghy; gy;NtW Nrh;kq;fspd; jahhpg;G Kiw khWgl;lhYk;> mtw;wpYs;s jdpkq;fspd; 
,iaG khwhJ. mit Fwpg;gpl;l tpfpjj;jpy;jhd; ,Uf;Fk;. vdNt> ,e;j tpjp khwhtpfpj tpjp 
vdg;gLfpwJ.  
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myF – 13 
 
ePh; 
 

mwpKfk; 
 
 ePh; ,d;W mikahJ cynfdpd; ahh;ahh;f;Fk; thd;,d;W mikahJ xOf;F  - 
Fws; 
 
 ePH; ,y;iynadpy;> G+kpapy; caph;fNs ,Uf;fhJ vd;gjid ,j;jpUf;Fws; ekf;F 
czh;j;JfpwJ.  kw;w caphpdq;fisg; NghyNt ehKk; caph; tho ePhpidg; gUf Ntz;Lk;.  
rikj;jy;> Jitj;jy;> Rj;jk; nra;jy; kw;Wk; ePh;g;ghrdk; Nghd;w gy nray;ghLfSf;Fk; ePh; 
ekf;F ,d;wpaikahjjhf cs;sJ. 
 
 Mdhy;> jw;NghJ ePH; xU tpahghug; nghUshf khwpAs;sJ.  ngUfptUk; kf;fs; 
njhifapdhYk; tho;f;ifKiw khw;wq;fspdhYk; Njitfs; mjpfhpj;J ePh;tsk; Fiwe;J 
nfhz;Nl tUfpwJ.  ePh;tsq;fspYs;s khRf;fs; kw;Wk; gUtepiy khw;wq;fs; kiog;nghoptpy; 
ngUk; ghjpg;gpid Vw;gLj;jp ePh; tpepNahfj;ij Fiwj;Js;sJ.  ek; tho;tpw;fhf ehk; 
midtUk; ePiu rhh;e;Js;Nshk;.  vdNt> ePhpid Nrkpg;gJ ek; xt;nthUthpd; flikahFk;. 
 
 ,g;ghlj;jpy; ePhpd; tsq;fs;> gz;Gfs; kw;Wk; gad;fisg; gw;wpAk; ePh; khRgLjy;> ePh; 
Rj;jpfhpg;G Kiwfs; Fwpj;Jk; ehk; fhz;Nghk;. 
 
ePhpd; ,iaG 
 
 ,g;Gtp ehd;fpy; %d;W gq;F ePhpdhy; MdJ.  jpl>jput kw;Wk; thA Mfpa %d;W 
epiyfspy; ePh; cs;sJ.  G+kpapd; Nkw;gug;gpy; cs;s ePh; Kf;fpakhf  ngUq;fly;fs;> JUt 
gdpf;fl;bfs; kw;Wk; gdpg;ghiwfspy; fhzg;gLfpwJ.  kPjKs;sit Vhpfs;> MWfs; kw;Wk; 
epyj;jbapy; cs;sd.  ek; cly; $l 65% ePhpdhy; MdJ.  Mdhy; mJ ntspg;gilahf 
njhptjpy;iy. 
 
 Ntjpapaypd; gb ePh; xU epiyahd Nrh;kk;.  Mdhy;> kpd;dhw;wiy nrYj;Jk;NghJ 
i`l;u[d;(H2) kw;Wk; Mf;rp[dhf(O2) gphpfpwJ.  kpd;dhw;wypd; %yk; ePh; %yf;$Wfis 
gphpf;Fk; nray;Kiw kpd;dhw;gFj;jy; vdg;gLk;. 
 
ePH; kpd;dhw;gFj;jy; 
 
 ePhpd; kpd;dhw;gFj;jiy xU Nrhjidapd; cjtpAld; vspjpy; ep&gpf;f KbAk; ,e;j 
Nrhjidapd; mikg;gpy; xU fz;zhb FLitapDs; ,uz;L fhh;gd; jz;Lfs; nghUj;jg;gl;L 
%d;wpy; xU gq;F ePh; epug;gg;gLfpwJ.  
 

 
 
Neh;kiw fhh;gd; jz;L MNdhlhfTk;> vjph;kiw fhh;gd; jz;L Nfj;NjhlhfTk; nray;gLfpwJ.   
,uz;L Nrhjid Foha;fs; glj;jpy; cs;sthW fhh;gd; jz;LfSld; nghWj;jg;gl;bUf;Fk;. 
 
 Nrhjidf; Foha;fs; xU Fwpg;gpl;l thAthy; epug;gg;gLk; tiu kpd; jz;Lfis 
kpd;fyd;fSld; ,izj;J kpd;dhw;wy; nrYj;jg;gLfpwJ. 
 
 epug;gg;gl;l thAf;fis vhpAk; jPf;Fr;rp gad;gLj;jp Nrhjpf;Fk; NghJ Nfj;NjhbYs;s 
thA “ghg;” vd;w xypAld; mizfpwJ.  ,e;j Nrhjid i`l;u[d; thAit cWjp 
nra;fpwJ.  MNdhbdUfpy; nfhz;L nry;Yk; jPf;Fr;rp NkYk; gpufhrkhf vhpfpwJ.  ,J 
Mf;]p[d; thAit cWjp nra;fpwJ.  i`l;u[d; kw;Wk; Mf;]p[d; thAtpd; tpfpjk; 2:1 
MFk;.  vdNt Nfj;Njhby; Nrfhpf;fg;gLk; xt;nthU ,uz;L gq;F i`l;u[d; thAtpw;Fk; 
MNdhby; xU gq;F Mf;]p[d; thA Nrfhpf;fg;gLfpwJ. 
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2H2O ⎯⎯⎯⎯⎯→kpd;dhw;gFj;jy;
2H2 + O2 

 
ePh; jahhpj;jy; 
 
 1781Mk; Mz;by; n`d;wp Nfntd;b~;> vd;w Mq;fpy tpQ;Qhdpahy; ePh; Kjd;Kjypy; 
jahhpf;fg;gl;lJ>  mjpNtf tpidGhpAk; cNyhfq;fis fe;jf mkpyj;Jld; Nrh;f;Fk;NghJ 
i`l;u[d; thA ntspNaWtij →fz;lwe;jhh;.  ntspNaWk; i`l;u[d; vspjpy; vhpAk; 
jd;ikf; nfhz;lJ.  ,jid vhpf;Fk;NghJ epwkw;w tpisnghUshd ePh; cUthfpwJ. 
 

Zn + H2SO4 ⎯⎯→     ZnSO4 + H2 
 

  2H2 + O2 ⎯⎯→    2H2O 
 
 cNyhf Mf;iril i`l;u[d; %yk; xLf;Fjy;> fhw;wpy; i`l;u[id vhpj;jy;> 
fhw;wpy; i`l;Nuhfhh;gd;fis vupj;jy;> Nghd;wtw;wpy; ePh; cUthfpwJ.  jhtuq;fs; kw;Wk; 
tpyq;Ffspd; Rthrk; %ykhfTk; ePh; ntspNaw;wg;gLfpwJ. 
 

C6H12O6 + 6O2 ⎯⎯→ 6CO2 + 6H2O + Mw;wy; 
FSf;Nfh]; Mf;]p[d; fhh;gd;  ePh; 
    il Mf;irL ePh;  
 
n`d;wp Nfntd;b]; xU Mq;fpy jj;Jttpayhsh;> mwptpayhsh;> Ntjpapayhsh; kw;Wk; 
,aw;gpayhsh; Mthh;.  ,th; i`l;u[d; cw;gj;jp nra;jjd; %yk; midtuhYk; 
mwpag;gl;lhh;.  i`l;u[id vspjpy; vhpAk; fhw;W vd ,th; mioj;jhh;.  cNyhfq;fis 
nrwpTkpf;f mkpyq;fSld; fye;J i`l;u[id cUthf;fpdhh;.  NkYk; cNyhfq;fis 
nrwpTkpf;f fhuq;fSld; Nrh;j;J fhh;gd;-il-Mf;irilAk; ,th; cUthf;fpdhh;. 
 
Ma;tfq;fspy; ePh; jahhpj;jy;: 
 
 Ma;tfq;fspy; ePhpid jahhpf;f Njitg;gLk; cgfuzq;fs; glj;jpy; cs;sthW 
nghUj;jg;gl;bUf;Fk;.  ,k;Kiwapy; J}a i`l;u[d; thA ePuw;w fhy;rpak; FNshiubd; kPJ 
ePuhtpapid cwpe;Jf;nfhs;tjw;fhf nrYj;jg;gLfpwJ.  ntsptUk; cyh;e;j i`l;u[d; thA 
NghJkhd msT fhw;Wld;  vhpe;J FLitapd; kPJ gLk;NghJ ePh;j;Jspfs; cUthFk;.  
,k;Kiwapy; fiunghUsw;w J}a thiy tbePh; ngwg;gLfpwJ. 
 
ePhpd; gz;Gfs;: 
 
 ePuhdJ ekf;F kpfTk; gof;fg;gl;l rpy rpwg;Gg; gz;Gfisf; nfhz;Ls;sJ.  mtw;Ws; 
rpy ,aw;tpay; kw;Wk; Ntjpapay;  gz;Gfs; fPNo tpsf;fg;gl;Ls;sd.  
 
,aw;gpay; gz;Gfs; 
 
m. jd;ik 
 
 J}a ePuhdJ xsp CLUtf;$ba xU njspthd jputkhFk;.  mjw;F epwk;> kzk;> 
Rit Mfpait ,y;iy. 
 
M. nfhjpepiy 
 



 

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

 J}a ePhpd; nfhjpepiyahdJ xU tspkz;ly mOj;jj;jpy; 100ºC MFk;. ,e;j 
ntg;gepiyapy; ePuhdJ nfhjpj;J ePuhtpahf khWfpwJ.  mOj;jk; mjpfhpf;Fk;NghJ ePhpd; 
nfhjpepiy mjpfhpf;fpwJ.  cjhuzkhf> cah; mOj;j rikaw;fydpy; (Pressure cooker) 
ntg;gepiy mjpfhpf;fg;gLk;NghJ rikaw;fydpd; cs;Ns cah; mOj;jk; cUthfpwJ.  
,t;tOj;jk; ePhpd; nfhjpepiyia mjpfhpf;fpwJ.  vdNt fydpd; cs;Ns ePuhdJ 100ºC f;F 
NkYk; jputepiyapNyNa cs;sJ.  Mjyhy; czT tpiuthf rikf;fg;gLfpwJ. 
 
J}a ePh; fPo;fhZk; ,aw;gpay; gz;Gfisg; ngw;Ws;sJ.  
 
• J}aePhpd; nfhjpepiyahdJ xU tspkz;ly mOj;jj;jpy; 100ºC MFk;. 

• J}a ePhpd; ciwepiyahdJ xU tspkz;ly mOj;jj;jpy; 0ºC MFk;. 

• J}aePhpd; mlh;j;jpahdJ 1 fp/nr.kP3 MFk;. 
 
,) ciwepiy 
 
 ePhpd; ciwepiy 0ºC MFk;. ,t;ntg;gepiyapy; ePuhdJ ciwe;J gdpf;fl;bahf 
khWfpwJ.  mOj;jk; mjpfhpf;Fk;NghJ ePHpd; ciwepiy FiwfpwJ. 
 
<) mlh;j;jp 
 
 miw ntg;gepiyapy;  ePUs;s FtisapDs; Nghlg;gLk; gdpf;fl;b kpjf;fpwJ.  
Vnddpy;> gdpf;fl;bapd; mlh;j;jpahdJ ePhpd; mlh;j;jpia tpl mjpfk;.  Fsph;fhy ntg;gepiy 
OºC f;F fPNo nry;Yk;NghJ Vhpapy; cs;s ePuhdJ ciw Muk;gpf;fpwJ. 
 
gdpf;fl;b Nky; efUk; ];Nfl;lh;fs; mjd; kPJ mOj;jk; nfhLf;fpwhh;fs;.  ,e;j 
mOj;jk; gdpf;fl;b ciwepiyiaf; Fiwf;fpwJ.  ,jd; tpisthf ];Nfl;bd; mbapy; 
gdpf;fl;b cUfp ];Nfl;lh;fshy; vspjpy; gdpf;fl;bapd; kPJ rUf;f ,ay;fpwJ.  
];Nfl;lh;fs; Kd;Ndhf;fp efUk;NghJ mOj;jk; Fiwe;J ePH; kPz;Lk; gdpf;fl;bahf 
khWfpwJ. 
 
 ,t;thW ciwe;j gdpf;fl;bahdJ mlh;j;jp Fiwtpd; fhuzkhf Vupapd; Nkw;gug;gpw;F 
te;J kpje;J Vup KOtijAk; gdpf;fl;bahy; %LfpwJ.  gdpf;fl;bapd; Fiwthd 
ntg;gf;flj;Jk; gz;ghy; gdpf;fl;bahdJ Nkw;Gw ntg;gepiyia fPNo nry;y mDkjpf;fhJ.  
vdNt> ngUk;ghyhd ePh;tho; caphpdq;fs;  thof;$ba Vupapd; fPo;g;Gwk;  gdpf;fl;bahf 
khWtjpy;iy.  ,e;j fhuzj;jhy; jhd; kpff; fLikahd gdpg;nghopT fhyq;fspYk; Vupapy; 
cs;s jhtu kw;Wk; tpyq;F kpjit caphpdq;fs; caph; tho;fpd;wd.  gy;NtW 
ntg;gepiyfspy; ePhpd; mlh;j;jpahdJ ml;ltizapy; nfhLf;fg;gl;Ls;sJ. 
 
ntt;NtW ntg;gepiyapy; ePhpd; mlh;j;jp  
 

ntg;gepiy mlh;j;jp 
0ºC 0.91 fp/nr.kP3 (gdpf;fl;b) 

0ºC 0.97 fp/nr.kP3 (ePh;) 

4ºC 1 fp/nr.kP3 

>4ºC < 1fp/nr.kP3 
 
c. ePhpd; mrhjhuz tphpthf;fk; 
 
 rkkhd epiwAs;s gdpf;fl;b kw;Wk;; ePhpid vLj;Jf;nfhz;lhy;  gdpf;fl;bapd; 
fdmsT ePhpd; fdmsit tpl mjpfkhf  ,Uf;Fk;.  ,J ePHpd; xU mrhjhuz ,aw;gpay; 
gz;ghFk;.  ,kakiyapy; ntg;gepiy 0ºC f;F fPNo $l Fiwaf;$Lk;.  ,e;j 
ntg;gepiyapy; ePh; Foha;fspy; cs;s ePh; gdpf;fl;bahf ciwe;JtpLk;.  ,J ePhpd; 
fdmstpy; tphpthf;fj;ij Vw;gLj;Jk; Foha;fs; tYthf ,y;yhtpl;lhy; tphpry;> frpT my;yJ 
ntbg;Gk; Vw;glyhk;. 
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C. cUFjypd; cs;Siw ntg;gk; 
 
 xU Ftisapy; rpy gdpf;fl;bfs; ntg;gg;gLj;jg;gl;lhy; midj;J gdpAk; cUFk; 
tiu ntg;gepiykhdp  ntg;gepiyapy; ve;j cah;itAk; gjpT nra;ahJ.  gdpf;fl;bapd; 
epiyia jplj;jpypUe;J jput epiyf;F khwWtjpy; ntg;g Mw;wy; gad;gLj;jg;gLfpwJ.  
gdpf;fl;b jz;zPuhf khWtjw;Fj; Njitahd ntg;g Mw;wypd; msT gdpf;fl;b cUFjypd; 
cs;Siu ntg;gk; vd;W miof;fg;gLfpwJ.  gdpf;fl;bahdJ kpfTk; mjpf cs;Siw 
ntg;gj;ij nfhz;Ls;sJ.  mjd; kjpg;G 80 fNyhhpfs;/fpuhk;.  my;yJ 336 [_y;/fpuhk; 
MFk;. 
 
v) ePh; Mtpahjypd; cs;Siw ntg;gk; 
 
  ePuhdJ 100°C ntg;gepiyia milAk; NghJ mjDila jput epiyapypUe;J thA 
epiyf;F khw;wkilfpwJ.  vdpDk;> ePHpd; ntg;gepiy 100°C f;F Nky; cauhJ.  Vndd;why;> 
nfhLf;fg;gLk; ntg;g Mw;wy; nfhjpf;Fk; ePHpd; epiyia kl;LNk khw;WfpwJ. 
 
kPd; kw;Wk; ,iwr;rpia gdpf;fl;bapDs; itg;gjd; %yk; mjid Gj;Jzh;Tld; 
guhkhpf;f KbAk;.  gdpf;fl;bapd; mjpf cs;Siw ntg;gj;jhy; gdpf;fl;b cUFk;NghJ 
kPd;fspypUe;J mjpf msT ntg;gj;ij cwpQ;rpf;nfhz;L cztpid Fiwe;j 
ntg;gepiyapy; ePz;l fhyj;jpw;F nflhky; ghJfhf;f cjTfpwJ. 
 
,e;j ntg;g Mw;wy; ePuhtpapDs; Nrkpf;fg;gLfpwJ.  vdNt ,J ePh; Mtpahjypd; cs;Siw 
ntg;gk; vdg;gLk;.  ePuhtpahdJ kpfTk; mjpf Mtpahjypd; cs;Siw ntg;gj;ijf; 
nfhz;Ls;sJ.  mjd; kjpg;G 540 fNyhhp/fpuhk; my;yJ 2268 [_y;/fpuhk; MFk;. 
 
V.  jd;ntg;g Vw;Gj;jpwd; 
 
 xU nghUspd; xU myF ntg;g epiyia 1°C Mf cau;j;j  xU fNyhhp ntg;gk; 
Njitg;gLfpwJ.  mjd; mjpf jd; ntg;g Vw;Gj;jpwdhy; ePuhdJ #lhfTk;> Fsph;r;rpahfTk; 
mjpf Neuj;ij vLj;Jf; nfhs;Sk;.  ,jdhy;> ePuhy; jf;f itj;Jf; nfhs;s KbAk;.  ePhpd; 
,j;jifa gz;ghdJ ,ae;jpuq;fis Fsph;tpf;fg; gad;gLfpwJ.  NubNal;lh; gk;ig 
gad;gLj;jp ePuhdJ fhh; ,ae;jpuj;jpd; kPJ Rod;W ntg;gj;ij cwpQ;rpf;nfhs;Sk;. ,jdhy;> 
,ae;jpuk; kpfTk; #lhfhky; ghJfhf;fg;gLk;. 

 
 

Ntjpapay; gz;Gfs; 
 
m) ypl;k]; jhspd; kPJ tpid 
 
 J}a ePh; eLepiyahdJ.  ypl;k]; jhis vt;tpj khw;wKk; nra;ahJ. 
 
M) epiyg;Gj;jd;ik 
 
 ePh; xU epiyahd Nrh;kk;.  rhjhuz ntg;gepiyapy; ntg;gg;gLj;Jk;NghJ jdpkq;fshf 
rpijtiltjpy;iy.  vdpDk;> 200°C-apy; 0.02% ePuhdJ rpije;J i`l;u[d; kw;Wk; Mf;rp[d; 
jUfpwJ. 
 

2H2O 
2000°C ⎯⎯⎯→2H2  + O2 

 
,) tpidA+f;Fk; jd;ik  
 
 ePu; gy tpidfspy; tpidA+f;fpahf nray;gLfpwJ.  cyh;e;j i`l;u[d; kw;Wk; 
FNshhpd; thAf;fs; #hpa xspapd; Kd;dpiyapy; tpidGhpahJ.  vdpDk;> rpwpjsT ePhpd; 
Kd;dpiyapy; ntbg;Gld; tpidg;ngw;W i`l;u[d; FNshiuil jUfpwJ.   
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 H2 + CL2 ⎯⎯⎯⎯→<ug;gjk;

#hpa xsp 2HCl 

 
<) cNyhfq;fSld; tpid 
 
 ePh; rpy cNyhfq;fSld; tpid GhpfpwJ.  miw ntg;gepiyapy; Nrhbak; nghl;lhrpaK; 
KW;Wk; fhy;rpak; Nghd;w rpy cNyhfq;fSld; ePh; mjpNtfkhf tpidGhpfpwJ.  Nrhbak; 
ePUld; tpidGhpe;J i`l;u[d; thA kw;Wk; Nrhbak; i`l;uhf;irL fiuriy jUfpwJ. 
 
,t;tpidapy; ntspNaUk; ntg;gj;jpdhy; i`l;u[d; thA jPg;gpbj;J vhpAk;. 

 

 2Na + 2H2O ⎯⎯→   2NaOH + H2 

 
 nkf;dPrpak; rw;W ke;jkhdJ.  ,J #lhd ePUld; tpidGhpe;J i`l;u[d; kw;Wk; 
nkf;dPrpak; i`l;uhf;irL fiuriy mspf;fpwJ. 
 

 2Mg + 2H2O ⎯⎯→Mg(OH)2  + H2 

 

 gy cNyhfq;fs; ePUld; tpidGhpe;J Mf;i]Lfs; kw;Wk; i`l;uhf;irLfis 
cUthf;Ffpd;wd.  ,Uk;G vd;gJ  mj;jifa cNyhfq;fspy; xd;W> ,J ,Uk;G Mf;iril 
cUthf;Fk; mjid JU vd miof;fpNwhk;.  ,Uk;ghdJ. epiwa fl;blq;fs;> ghyq;fs;> 
fg;gy;fs; kw;Wk; thfdq;fspy; gad;gLfpwJ.  ,Uk;gpd; nkJthd kw;Wk; gbg;gbahd 
Jug;gpbj;jiy mhpkhdk; vd;Wk; $wyhk;. 
 
jhkpuk; ve;j ntg;gepiyapYk; ePUld; tpidGhpahJ Mifahy; Foha;fs; kw;Wk; 
nfhjpfyd;fs; cUthf;Ftjpy; jhkpuk; gad;gLj;jg;gLfpwJ.  
 
c) mNyhfq;fSld; tpid 
 
 nrQ;Rlhd fhh;gd; (fy;fhp) ePuhtpAld; tpidGhpe;J ePh; thAit (fhh;gd; Nkhdhf;irL  
+i`l;u[d;) cUthf;FfpwJ. 
 

C + H2O 
1000°C ⎯⎯⎯→  CO + H2 

 
FNshhpd; thA ePhpy; fiue;J i`l;Nuhf;FNshhpf; mkpyj;ij jUfpwJ. 
 

2Cl2 + 2H2O 
 ⎯⎯⎯⎯→#hpa xsp

 4HCL + O2 

 

ePh; cyfshtpa fiug;ghd; 
 
 fiug;ghd; vd;gJ gpw %yf;$WfisAk; Nrh;kq;fisAk; fiuf;ff;$ba nghUshFk;.  
vLj;Jf;fhl;lhf> cg;G fiurypy; ePh; fiug;ghdfTk; cg;G fiunghUshfTk; jpfo;fpwJ.  kw;w 
jputq;fis xg;gpLifapy; jz;zPUf;F kl;LNk mNdf nghUs;fis fiuf;Fk; jdpj;Jtkhd  
gz;G cs;sJ.  ,J cg;G> rh;f;fiu Nghd;w jplg;nghUs;fisAk; Njd;> ghy; Nghd;w 
jputq;fisAk; kw;Wk; Mf;]p[d;> fhh;gd;-il-Mf;irL Nghd;w thAf;fisAk; fiuf;Fk; 
ty;yik ngw;wJ.  fpl;lj;jl;l vy;yh nghUs;fisANk fiuf;Fk; jd;ikapid ngw;Ws;sjhy; 
ePh; cyfshtpa fiug;ghd; my;yJ rh;t fiug;ghd vd;W miof;fg;gLfpwJ. 
 
 fhl;rp fz;zhbapd; kPJ gy nghJika tisaq;fis  cq;fshy;  fhz ,aYk;.  
,it ePuhtpf;Fg; gpwF vQ;rpa fiue;j jplg;nghUspd; gbtq;fshFk;.  ePhpy; cg;Gf;fs;> 
jhJf;fs; kw;Wk; mRj;jq;fNs fiue;Js;sd.  gpd;tUk; fhuzq;fSf;fhf ePhpy; fiue;Js;s 
cg;Gf;fs; Kf;fpakhdjhfpwJ.  
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• mit jhtuq;fspd; tsh;r;rpf;F mtrpak;. 
• mit jz;zPUf;F Rit Nrh;f;fpd;wd. 
• mit ek; clYf;F Njitahd mj;jpahtrpa jhJf;fis toq;Ffpd;wd.  
• ek; clypd; capuZf;fspy; eilngWk; tho;tpw;F Njitahd Ntjpapay; tpidfs; 

midj;Jk; ePhpd; cjtpAlNd eilngWfpd;wd. 
 
Foha; ePh;> ejp ePh; kw;Wk; fpzw;W ePh; fiue;j jplg;nghUl;fis ngw;Ws;sJ.  Mdhy; 
kioePh; kw;Wk; tbfl;ba ePhpy; fiue;j jplg;nghUs;fs; ,Ug;gjpy;iy.  vdNt mit 
ePuhtpf;Fg;gpwF nghJika tisaq;fis cUthf;Ftjpy;iy. 
 
 jplg;nghUs;fs; kw;Wk; jhJf;fs; jtpu> ePupy; fhw;Wk; fiue;Js;sJ.  midj;J 
,aw;if ePh; Mjhuq;fspYk; fiue;j epiyapy; fhw;W cs;sJ.  iel;u[dpd; fiujpwid tpl 
ePhpy; Mf;rp[dpd; fiujpwd; mjpfkhf cs;sJ.  ePhpy; fiue;j fhw;wpy; iel;u[d; kw;Wk; 
fhh;gd;-il-Mf;i]Lld; Rkh; 35.6% Mf;]p[d; cs;sJ.  gpd;tUk; fhuzq;fSf;fhf ePhpy;  
fiue;Js;s fhw;W Kf;fpakhdjhfpwJ. 
 
• ePupy; fiue;Js;s fhw;W caphpdq;fs; caphptho ,d;wpaikahjjhfpwJ.   
• kPd; ePhpypUe;J Mf;rp[id gphpj;njLj;J> nrTs;fs; topahf ePiu ntspNaw;WfpwJ.  ePhpy; 

fiue;j Mf;]p[d; ,Ug;gjhNyNa kPd;fshy; ePhpy; tho KbfpwJ. 
• xspr;Nrh;f;iff;F ePh;tho; jhtuq;fs; fiue;j fhh;gd; il Mf;iril gad;gLj;Jfpd;wd. 
• ePhpy; fiue;j fhh;gd; il Mf;irL Rz;zhk;Gld; tpidGhpe;J fhy;rpak; igfhh;gNdl;il 

cUthf;FfpwJ.   
• ej;ijfs;> rpg;gpfs; Nghd;w fly; caphpdq;fs; fhy;rpak; igfhh;gNdl;bypUe;J fhy;rpak; 

fhh;gNdl;il gphpj;njLj;J mtw;wpd; $Lfis cUthf;fpf; nfhs;fpwJ. 
 
Fbf;f cfe;j ePh; 
 
 eP flypy; ePe;jp nfhz;bUf;Fk; nghOJ cd;id mwpahky; eP fly; ePiu mUe;jp 
tpLfpwha; vd;why; cdf;F vd;d khjphpahd czh;Tfs; Njhd;Wk;? the;jp tUtJ nghd;w 
czh;T Njhd;Wfpwjh? ,jw;F ePhpy; fhzg;gLk; mjpfstpyhd cg;GfNs fhuzk;.  xt;nthU 
ypl;lh; fly; ePhpYk; 35fp Nrhbak; FNshiuL cg;G fye;Js;sJ.  ,e;j tifahd ePh; cg;G 
ePh; vd;wiof;fg;gLfpwJ.  ,e;j ePuhdJ Fbg;gjw;F cfe;jjhf ,y;iy. 
 
 1 Kjy; 2fp cg;G fye;Js;s ePNu Fbf;f cfe;j ePuhFk;.  rhjhuz cg;ghd Nrhbak; 
FNshiuil jtpu rpwpjsT fhy;rpak;> nkf;dPrpak;> nghl;lhrpak;> jhkpuk; kw;Wk; Jj;jehf 
cg;GfSk; ePhpy; fye;Js;sd.  ,e;j jhJ cg;Gfs; ePUf;F RitA+l;Lfpd;wd.  kdpjdpd; 
tsh;rpij khw;wj;jpw;F ,J ,d;wpaikahjJ.  NkYk;> FbePhpy; fhw;Wk; fye;Js;sJ.   
 
rhf;flypy; (Dead Sea) ePhpd; cg;Gj;jd;ik kpf mjpfk;. ,j CG;g epiwe;j xU 
VhpahFk;.  Vnddpy; ,J xw;iw ePuhjhuj;ij kl;LNk ngw;Ws;sJ.  kw;Wk; 
ngUq;flYld; ,izf;fg;gltpy;iy.  ,J epyj;jhy; #og;gl;Ls;sjhy; ePh; MtpahtJld; 
cg;Gj;jd;ikapd; msTk; rPuhf mjpfhpj;J tUfpwJ.  jw;NghJ cg;Gj;jd;ik kpf 
mjpfkhf ,Ug;gjhy; fly; tho; caphpdq;fs; mjpy; tho KbahJ.  mjdhy; jhd; ,J 
rhf;fly; vd;W miof;fg;gLfpwJ. 
 
Fbf;f cfe;j ePhpd; jd;ikfs; 
 
FbePhpd; jd;ikfshtd: 
 
• FbePh; epwkw;wJ kw;Wk; kzkw;wJ. 
• FbePuhdJ njspe;j epiyapy; ,Uf;f Ntz;Lk;. 
• ghf;Bhpah> itu]; kw;Wk; GNuhl;NlhNrhth Nghd;w Ez;Zaphpfs; ePf;fg;gl;ljha; ,Uj;jy; 

Ntz;Lk;. 
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• khRf;fsw;wjha; ,Uj;jy; Ntz;Lk;. 
• ekJ clYf;F Njitahd cg;Gfs; kw;Wk; jhJf;fs; ,Uj;jy; mtrpak; NkYk; ePhpy; 

fye;Js;s thAf;fSk; ePUf;F RitA+l;Lfpd;wd.  
 
ePh; J}a;ikahf;fy; 
 
 MW Vhp ,tw;wpypUe;J ngwf;$ba ePh;fspy; xU rjtPjk; kl;LNk.  kPjKs;sit 
gdpg;ghiwfshf cs;sd.  gdpg;ghiwfs;> ciwg;gdp ,tw;wpypUe;J ngwg;gLk; ePhpy; khRf;fs;  
,Ug;gjhy; ePuhdJ Fbg;gjw;Nfh Vw;wjy;y.  NkYk; ,tw;wpy; ghf;Bhpah Nghd;w Ez;Zaphpfs; 
cs;sJ.  ,e;ePhpid ehk; Rj;jpfhpf;fhky; mUe;jpdhy; ePhpdhy; guTk; Neha;fshfpa ilgha;L> 
fhyuh Nghd;w tpahjpfs; gutf;$Lk;.  vdNt ePhpid Rj;jpfhpg;G nra;jy; mtrpakhFk;.  
glj;jpy; ePh; Rj;jpfhpg;G Kiwfspd; gy;NtW gbepiyfs; nfhLf;fg;gl;Ls;sJ.  ,e;j 
topKiwfis gw;wp fPNo fhz;Nghk;.  
 
Xt;nthU tUlKk; 4.6 kpy;ypad; Foe;ijfs; tapw;Wg;Nghf;fpdhy; ,we;J tpLfpwhh;fs;.  
ekJ Rfhjhuk; kw;Wk; cly;eyj;jpw;fhf ehk; J}aePiuNa gad;gLj;j Ntz;Lk;. 
 
tPo;gbthf;fy; 
 
   ePh; Rj;jpfhpg;gpd; gbepiyfs; 
 
 MW kw;Wk; VhpfspypUe;J ngwg;gLk; ePuhdJ nghpa fyd;fspy; Nrfhpf;fg;gl;L gpwF 
fopTfis tPo;gba nra;tjw;fhf ve;jtpj mirTkpd;wp ePuhdJ mg;gbNa 
epiyepWj;jg;gLfpwJ.  ,jdhy; khrhdJ nfhs;fydpd; mbg;gFjpapy;  gbfpwJ.  rpy 
Neuq;fspy; tPo;gbjiy Jhpjg;gLj;Jtjw;fhf nghl;lh~; gbfhukhdJ ePUld; 
Nrfhpf;fg;gLfpwJ.  ,e;epfo;tpid Vw;wk; vd;fpNwhk;.  nghl;lh~; gbfhukhdJ khRld; nrh;e;J 
tPo;gbthjiy Jhpjg;gLj;JfpwJ. 
 
tbfl;Ljy; 
 
 tPo;gbT nfhs;fydpypUe;J ePuhdJ tbfl;Ljy; fyDf;F ePNuw;wk; nra;ag;gLfpwJ.  
tbfl;Ljy; fydpd; mikg;ghdJ kzy;> $ohq;fy;> fy;fhp kw;Wk; fhd;fphpl; mLf;Ffshy; 
MdJ.  ePuhdJ ,e;j mLf;Ffspd; topahf cs;spwq;Fk;nghOJ> Kw;wpYk; khRf;fs; 
ePf;fg;gl;l epiyapy; ngwg;gLfpwJ. 
 
Ez;Zaph; ePf;fk;; 
 
 tbfl;b ngwg;gl;l ePhpypUe;J fpUkpfs; kw;wk; ghf;Bhpah ePf;fk; nra;ag;gLtjw;fhf 
Ntjp  Kiwf;Fl;gLj;jg;gLfpwJ.  ,e;epfo;tpw;fhf FNshhpd; kw;Wk; XNrhd; 
gad;gLj;jg;gLfpwJ.  NghJkhdsT FNshhpd; nrh;f;fg;gLk; epfo;thdJ FNshhpNdw;wk; 
vdg;gLfpwJ.  tbfl;Ljy; fydpypUe;J ngwg;gl;l ePuhdJ FNshhpd; fydpy; Ez;Zaph; 
ePf;fk; nra;ag;gLtjw;fhf mDg;gg;gLfpwJ.  NkYk; fpUkpfis mopg;gjw;fhf XnrhNdw;wk; 
Kiwf;Fl;gLj;jg;gLfpwJ. 
 
 ePhpd; kPj fhw;W kw;Wk; #hpa xspia glr; nra;tjd; %ykhfTk; Ez;Zaph; ePf;fk; 
nra;ayhk;.  fhw;wpypUf;Fk; Mf;]p[d; kw;Wk; #hpa xsp ePhpYs;s fpUkpfis mopf;Fk;.  
fhw;wpid nrYj;Jtjd; %yk; fpUkpfis ePf;fk; nra;ag;gLk; Kiw fhw;Nww;wk; vdg;gLk;. 
 
vjph; rt;T+L guty; (Reserve Osmosis) vd;gJ ePhpypUe;J khR kw;Wk; fpUkp ePf;fk; 
nra;ag;gLk; KiwahFk;.  NkYk; ,it ePhpd; RitiaAk; $l;LfpwJ.  RO vd;gjd; 
tphpthf;fk; Reverse Osmosis MFk;. NkYk; rpy RO f;fspy; fpUkpfis mopf;ff; $ba 
GwCjh (UV) myFfs; ePiu Rj;jg;gLj;jYf;fhf ,lk; ngw;Ws;sd. 
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ePhpd; fbdj;jd;ik 
 
 Jzpfis ntSg;gjw;F ehk; Nrhg;G kw;Wk; llh;n[z;il gad;gLj;JfpNwhk;.  ,it 
ePUld; Eiuia cUthf;fp JzpfspypUf;Fk; mOf;if vspjpy; mfw;WfpwJ.  ePhpDs; gy 
cg;Gfs; kw;Wk; jhJf;fs; fiue;Js;sd.  Fiwe;jsNt jhJf;fs; fiue;Js;sd.  
Fiwe;jsNt cg;Gfs; fiue;Js;s ePiu ehk; nkd;dPu; vd;fpNwhk;.  ,e;ePhpy; Nrhg;Gk;> 
blh;n[z;Lk; vspjpy; Eiuapid cUthf;Fk;.  
 
 rpy Neuq;fspy; cg;G kw;Wk; jhJf;fs; mjpfstpy; fiue;Js;sd.  ,it Jzpfspy; 
"];fk;" vd;w gbit Vw;gLj;JfpwJ.  ,it mOf;F ePf;Fjiy fbdkhd nrayhf 
khw;WfpwJ.  ,t;tifahd ePuhdJ fbd ePh; vd;wiof;fg;gLfpwJ.  fhy;rpak; kw;Wk; 
nkf;dPrpak; cg;GfNs ePhpd; fbdj;jd;ikf;F fhuzkhFk;.  fbdj;jd;ikapYNk epue;juk; 
kw;Wk; jw;fhypfk; vd;w ,uz;L tif cz;L jw;fhypf fbdj;jd;ik fhy;rpak; 
nkf;dPrpaj;jpd; fhh;gNdl; kw;Wk; igfhh;gNdl; cg;Gfshy; Vw;gLfpwJ.  epue;ju 
fbdj;jd;ikahdJ FNshiuL kw;Wk; ry;Ngl; cg;Gfshy; Vw;gLfpwJ.  
 
 
fbd kw;Wk; nkd;dPupy; Eiu cUthjy; 
 
m. fbdePhpd; FiwghLfs; 
 
• ,it ryit nra;tjw;F Vw;wit my;y.  ,it JzpfSld; Nrh;e;J “];fk;” 

cUthf;FfpwJ.  NkYk; Nrhg;G kw;Wk; blh;n[z;Lfspd; nray;jpwid Fiwf;fpwJ.  
NkYk; JzpfisAk; Nrjg;gLj;JfpwJ.   

• ,J Nrkpj;J itf;fg;gLk; ghj;jpuq;fs; kw;Wk; nfhs;fydpd; kPJ fbd gbTfis 
cUthf;fp Nrjg;gLj;JfpwJ.  

• njhopw;rhiyfspy; gad;gLj;jg;gLk; ve;jpu ghfq;fspd; kPJ gbTfis Vw;gLj;jp> mtw;wpd; 
nray;jpwid Fiwf;fpwJ.   

• ePz;l fhyj;jpw;F ,e;ePiu gUfpdhy; tapw;W cghijfs; Vw;gLk;. 
 
 
,ae;jpu ghfq;fspYs;s gbTfs; 

 
 
M. ePhpd; fbdj;jd;ikia ePf;Fjy; 
 
 jw;fhypf kw;Wk; epue;ju fbdj;jd;ikia nghWj;J fbdj;jd;ikapid ePf;Fk; 
KiwahdJ khWgLfpwJ.  mtw;;Ws; rpy fPNo nfhLf;fg;gl;Ls;sJ. 
 
nfhjpf;f itj;jy; 
 
 jw;fhypf fbdj;jd;ikahdJ nfhjpf;f itj;jy; %yk; ePf;fg;gLfpwJ.  
#LgLj;jg;gLk;nghOJ fhy;rpak; i`l;u[d; fhh;gNdl; rpijtile;J cUthfpwJ.  
tbfl;bfs; %yk; ,jid ePf;fpdhy; Fbg;gjw;F cfe;j ed;dPuhdJ fpilf;fpwJ. 
 
ryitr; Nrhlhit Nrh;j;jy; 
 
 ryit Nrhlhit Nrh;g;gjd; %yk; epue;ju fbdj; jd;ikia ePf;fyhk;.  ryit 
NrhlhthdJ FNshiuL kw;Wk; ry;Ngl;Lfis fiuahj fhh;gNdl; cg;gfshf khw;WfpwJ.  
tbfl;bfs; %yk; ,tw;iw vspjpy; ePf;fptplyhk;. 
 
madp ghpkhw;wk; 
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 ePhpd; fbdj;jd;ikia mfw;Wtjw;fhd kw;nwhU Kiw madp ghpkhw;wk; MFk;.  
ePhpid madp ghpkhw;wk; nra;Ak; gprpd;fSs; mDg;Gk; NghJ fhy;rpak; kw;Wk; nkf;dPrpak; 
madpfs; Nrhbak; madpfshf khw;wg;gLfpd;wd.  ,J fbd ePiu nkd; ePuhf khw;WfpwJ. 
 
thiy tbj;jy; 
 
 jw;fhypf kw;Wk; epue;ju fbdj;jd;ik ,uz;ilAk; tbfl;Ljy; Kiwahy; mfw;wyhk;.  
,k;Kiwf;F cl;gLj;jg;gl;l gpd; ngwg;gLk; fha;r;rpa ePh; thiy tbePh; vd;W 
miof;fg;gLfpwJ.  ,J kpfTk; J}a;ikahd ePuhFk;. 
 
thiy tbePh; kw;Wk; fha;r;rpa ePh; Ritahf ,Ug;gjpy;iy.  fhw;W> fhh;gd; il 
Mf;irL kw;Wk; jhJf;fs; fiue;Js;sjhy; FbePh; ,dpikahd Rit ngw;Ws;sJ. 
 
ePh; khRgLjy; 
 
 kdpj nray;fspd; tpisthf ePh; epiyfspy; Vw;gLk; fyg;glj;ij ePh; khRgLjy; 
vd;fpNwhk;.  jPq;F tpistpf;ff;  $ba Ntjpg;nghUl;fs;> fopTePh; kw;Wk;  jpl fopTfs; ePhpy; 
Nrh;f;fg;gLtjdhy; ePh; fyg;glk; milfpwJ.  ,f;fyg;glk; ePhpy; ,aw;gpay;> Ntjpapay; kw;Wk; 
caphpay; khw;wq;fis Vw;gLj;JfpwJ.  ,J ePhpd; juj;ij Fiwj;J caphpdq;fSf;F 
er;Rj;jd;ikia mspf;fpwJ.  khRgl;l ePiu gUFtjdhy; kdpj cly;eyj;jpy; fLikahd 
tpisTfs; Vw;gLk;. 
 
jkpofj;jpd; ePh; Mjhuq;fs; 
 
 ed;ePh; Mjhuq;fs; xU r%fj;jpd; tPl;L cgNahfk;> tptrhak; kw;Wk; njhopy;Jiwf;F  
gaDs;sjhf ,Uf;Fk;.  ,tw;Ws; Nkw;gug;G kw;Wk; epyj;jb ePh; mlq;Fk;.  MWfs;> 
ePH;j;Njf;fq;fs;> Vhpfs; kw;Wk; ePh;j;njhl;bfs; Nkw;gug;G ePhpd; vLj;Jf;fhl;Lfs; MFk;.  
jkpo;ehl;by; 61 ePh;j;Njf;fq;fs; 17 nghpa Mw;Wg; gLiffs; kw;Wk; Njhuhakhf 41948 
ePh;j;njhl;bfs;  cs;sd.  kioePiu Nrfhpf;f Vhpfs; kw;Wk; ePh;j;njhl;bfs; cs;sd.  
kioePiu Nrfhpf;f Vhpfs; kw;Wk; ePh;j;njhl;bfs; ghuk;ghpakhf jkpo;ehl;by; gad;gLj;jg;gl;L 
tUfpd;wd.  epyj;jb ePh; Mjhuq;fs; ePh;gLiffs; (Aquifers) vd;W miof;fg;gLfpd;wd.  
G+kpf;F mbapYs;s fuLKulhd  kzy; kw;Wk; ruisfspd; mLf;Ffis  ePh;gLiffs;  
vd;fpNwhk;.  mtw;Ws; ,Uf;Fk; rpW Jisfspy; kioePh; GFe;J  Nrfhpf;fg;gLk;.  jpwe;j 
fpzWfs;  topahf epyj;jb ePhpid gad;gLj;JtJ rhj;jpakhFk;.  
 
fpilf;ff;$ba Nkw;gug;G ePhpy; 90% tptrhak; kw;Wk; ePh;g;ghrdj;jpw;fhf 
gad;gLj;jg;gLfpwJ. 
 
ePh; khRghl;bd; Mjhuq;fs; 
 
 cq;fs; Rw;Wg;Gwq;fspy; cs;s ePh;epiyfis ghh;f;Fk;NghJ ePh; khRgLtijf; 
czh;tPu;fs;.  Njitaw;w kw;Wk; jPq;F tpistpf;Fk; nghUl;fshd  fopT kw;Wk; fopT ePh; 
,Ug;gij cq;fshy; fhzKbAk;.  ,e;j nghUl;fs; khRgLj;jpfs; vd;W miof;fg;gLfpd;wd.  
,e;j khRgLj;jpfs; gy;NtW topfspy;  ,Ue;J ntspaplg;gLfpd;wd.  nghJthf ePh; 
Mjhuq;fs; ,aw;if kw;Wk; kdpjdhy; cUthf;fg;gl;l nghUl;fshy; khRgLfpwJ.  mit 
fPNo tifg;gLj;jg;gl;Ls;sd. 
 
tP;l;L cgNahf blh;n[z;Lfs; 
 
 ePh; khRghl;bw;F tPl;L cgNahf blh;n[z;L xU Kf;fpa fhuzk;.  nraw;if (kf;f 
,ayhj) blh;n[z;L Ntjpg;nghUl;fisf; nfhz;Ls;sd> mit rpije;J NghfhJ> mit 
Nkw;gug;G kw;Wk; epyj;jbePh; ,uz;ilAk; khRgLj;Jfpd;wd.  blh;n[z;l;bd; mjpfg;gbahd  
gad;ghL kPd; kw;Wk; gpw caphpdq;fis ghjpf;fpwJ.  rpy ~hk;G> /Ng]; th~;> ~th; n[y; 
kw;Wk; gw;girapy;  Ez;nefpopj;Jz;Lfs; Nrh;f;fg;gl;Ls;sd.  ,it 
ikf;NuhgPl;];(Microbeads) vd;W miof;fg;gLfpd;wd.  mit mOj;jpj;Nja;jy; kw;Wk;  
rUkj;ij Rj;jk; nra;jy;> gw;fiy nkU$l;Ljy;  Nghd;w gy;NtW fhuzq;fSf;fhf 
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Nrh;f;fg;gLfpd;wd.  ehk; ikf;Nuh gPl;fs; mit ek; tbfhypy; nrd;W  ePhpepiyfis 
khRgLj;Jfpd;wd.  kPd; kw;Wk; gpw tpyq;Ffs; mtw;iw jw;nrayhf cz;Zfpd;wd. 
 
fopTePh; 
 
 tPLfspypUe;J gad;ghl;bw;F gpd; ntspNaw;wg;gLk; ePiu fopTePh; vd;W miof;fpNwhk;.  
ejp> Vhp Nghd;w ePh;epiyfspy; ntspNaw;wg;gLtjw;F Kd;dh; fopTePiu Rj;jpfhpf;f Ntz;Lk;. 
Rj;jpfhpf;fg;glhj fopTePhpy; czTf; fopTfspypUf;Fk; fhpkg; nghUl;fs;> tPl;Lg; 
nghUl;fspypUf;Fk;  Ntjpg;nghUl;fs; Nghd;w mRj;jq;fs; cs;sd.  NkYk; ,J Nehia 
cUthf;Fk; Ez;Zaph;fisAk; nfhz;bUf;ff;$Lk;. 
 
,e;jpahtpy; ePh; khRghl;bd; kpfg;nghpa Mjhuk; Rj;jpfhpf;fg;glhj fopTePh; xU egh; Jzp 
Jitj;jy;> rikj;jy;> Fspj;jy; Nghd;wtw;Wf;F xU ehisf;F 135 ypl;lh; ePiug; 
gad;gLj;Jfpwhh;. 
 

ePhpd; tPl;L cgNahfg; gad;ghL 
 

 
tPl;L cgNahf jpl kw;Wk; nefpop fopTfs; 
 
 nefpop cs;spl;l jplf; fopTfs; Vhp> MW kw;Wk; fly; Nghd;w ePh;epiyfspy;  

NrUfpwJ.  nefpopfs;  tbfhiy milj;J kNyhpah kw;Wk; nlq;F Nghd;w Neha;fis 
gug;GfpwJ.  ePh;epiyfspy; cs;s fopTfs; ePh;tho; caphpdq;fis ghjpf;fpd;wd. 

 
tPLfspypUe;J ntspNaWk; nefpop fopTfs; 

 
fha;fwpfis tsh;f;f tptrhaj;jpy; nefpop jhs;fs; gad;gLj;jg;gLfpd;wd.  
mWtilfhy Kbtpy;> ,e;j nefpop jhs;fs; kPz;Lk; kz;zpNyNa tOfpd;wd.  nefpopj; 
jhs;fs; rpwpa Jz;Lfshf cile;J G+kpapYs;s GOf;fshy; cz;zg;gLfpd;wd.  ,J 
mtw;wpd; MNuhf;fpaj;jpw;Fk; kz;Zf;Fk; jPq;F tpistpf;Fk;. 

 
tptrhak; 
 
 tptrhaj;jpy; gad;gLj;jg;gLk; cuq;fs;> G+Q;irf;nfhy;ypfs; kw;Wk; G+r;rpf;nfhy;ypfs; 
kioePhpy; fiue;J MWfs; kw;Wk; Vhpfs; Nghd;w ePh;epiyfspy; ghAk;.  ,J iel;Nul;Lfs; 
kw;Wk; gh];Ngl; Nghd;w Cl;lr;rj;Jf;fNshL rpy er;Rj; jd;iknfhz;l Ntjpg; 
nghUl;fisAk; ePh;epiyfspy; Nrh;f;fpd;wd. mit ePh;tho; caphpdq;fSf;F jPq;F 
tpistpf;Fk;. 
 
njhopw;rhiy fopT 
 
 gy njhopw;rhiyfs; <ak;> ghjurk;> raidLfs;> fhl;kpak; Nghd;w er;Rf; fopTfis 
ntspapLfpd;wd.  ,e;j fopT Rj;jpfhpf;fg;glhky; ePh;epiyfspy; ntspaplg;gl;lhy; kdpjh;fs;> 
jhtuq;fs;> tpyq;Ffs; kw;Wk; ePh;tho; caphpdq;fis ghjpf;fpwJ.  
 
vz;nza; frpTfs; 
 
 fly; gLf;iff;F fPNo nghpa mstpy; fr;rh vz;nza; kw;Wk; ,aw;if vhpthA 
,Ug;Gf;fs; cs;sd.  ngUq;fly;fspy;  fr;rh vz;nzia ngw JisapLtjpYk;> nfhz;L 
nry;tjpYk; tpgj;Jfs; mjpfhpj;Js;sd.  vz;nza; frpTfs; ePh; khRghl;il Vw;gLj;Jfpd;wd.  
,J ePh;tho; caphpdq;fSf;F jPq;F tpistpf;Fk;.  ePh; Nkw;gug;gpy; kpjf;Fk; vz;nza; #hpa 
xspiaj; jLf;fpwJ.  ePhpy; fiue;jpUf;Fk; Mf;rp[idf; Fiwj;J fly; caphpdq;fSf;F 
%r;Rj; jpzwiy Vw;gLj;JfpwJ. 

 
ntg;g khRghL 
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 mdy; kw;Wk; mZ kpd; epiyaq;fs; kw;Wk; gy njhopw;rhiyfspy;  Fsp&l;Lk; 
Nehf;fq;fSf;fhf mjpf msT ePh; gad;gLj;jg;gLfpwJ.  Fsp&l;Lk; Nehf;fq;fSf;fhfg; 
gad;gLj;jg;gl;l  ePh; kPz;Lk; ejpf;F my;yJ gpw ePh; Mjhuq;fSf;F cah;j;jg;gl;l 
ntg;gepiyapYk; Ntjpg;nghUl;fSlDk; ntspNaw;wg;gLfpwJ.  ePhpd; ,e;j ntg;gepiy fiue;j 
Mf;rp[dpd; msitf; Fiwf;fpwJ.  ,J ePh;tho; caphpdq;fis Nkhrkhf ghjpf;fpwJ. 
 
nghJthd khRgLj;jpfs; 
 
 khRgLj;jpfs; nghJthf tPl;L cgNahf khRgLj;jpfs;> Ntshz; khRgLj;jpfs; kw;Wk; 
njhopw;rhiy khRgLj;jpfs;  vd tifg;gLj;jg;gLfpd;wd. gy;NtW ePh; khRgLj;jpfspd; 
%yq;fSk; tpisTfSk; ml;ltizapy; fPNo fhl;lg;gl;Ls;sd. 
 

khRghL Mjhuq;fs; tpisTfs; 
tPl;L cgNahfk; 

Nrhbak; ry;Ngl;Lfs; kw;Wk; 
gh];Ngl; 

Ryitj;J}s; kdpjh;fspy; mit tsh;r;rp> 
,dg;ngUf;fk;> euk;gpay; 
er;Rj;jd;ik kw;Wk; 
ehskpy;yh rPh;Fiyit 
Vw;gLj;Jfpd;wd.  NkYk; 
fiue;j midj;J 
Mf;rp[idAk; 
gad;gLj;Jfpd;wd.  ,J 
tpyq;F kw;Wk; jhtu 
gd;Kfj;jd;ik Fiwtjw;F 
toptFf;fpwJ. 

Nefpop ,iofs; kw;Wk; 
Ez;Zaphpfs; 

Nefpop Mil kw;Wk; Kb> 
moF kw;Wk; Njhy; 
nghUl;fs; 

,it Vhpfs;> kw;Wk; fly; 
nghd;w ePh;epiyfis 
nrd;wilfpd;wd.  
er;Rj;jd;ik nfhz;l 
Ntjpg;nghUl;fshy; 
ftug;gLfpd;wd.  fly;tho; 
caphpdq;fs; mtw;iw jd; 
czthf fUjp 
cl;nfhs;fpd;wd.  ,jdhy;> 
,e;j er;Rg;nghUl;fs; 
czTr;rq;fyp KOtjw;Fk; 
nrd;wilfpwJ. 

Ntshz;ik 
DDT G+r;rpf;nfhy;ypfs;  G+r;rpfs;> tpyq;Ffs; kw;Wk; 

kdpjh;fspd; kj;jpa euk;G 
kz;lyj;ij ghjpf;fpd;wd.  
,it czTr; rq;fpypapd; 
Kjy; gbepiyapNyNa 
ghjpg;ig Vw;gLj;JfpwJ. 

iel;Nul;Lfs; kw;Wk; 
gh];Ngl;  

cuq;fs; ghf;Bhpahf;fs; kw;Wk; 
My;fhf;fs; Ntfkhf 
tsh;fpd;wd.  NkYk; mit 
fiue;j midj;J 
Mf;rp[idAk; 
gad;gLj;Jfpd;wd. ,J 
tpyq;F kw;Wk; jhtu 
gd;Kfj;jd;ik Fiwtjw;F 
toptFf;fpwJ. 

Njhopw;rhiy 
<ak;> nkh;Fhp> fhl;kpak;> 
FNuhkpak; kw;Wk; Mh;rdpf; 

Ntjpapay;> [Tsp kw;Wk;  
Njhy; njhopw;rhiyfspd; 
jplf;fopTfs; 

tpyq;Ffs;> jhtuq;fs; 
kw;Wk; ePhpy; cs;s 
ghf;Bhpahf;fSf;F 
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er;rhfpwJ.  epyj;jb ePiu 
khRgLj;JfpwJ.  kdpj 
MNuhf;fpaj;ij ghjpf;fpwJ. 

 

Xt;nthU ed;dPh; %yj;jpYk; Ez;zpa nefpop fhzg;gLfpwJ.  Mh;f;bf; kw;Wk; 
mz;lhh;bf;fpd; ciwgdp ePhpypUe;J Mo;fly; jsj;jpd; mbg;gFjpahd 5>000 kPl;lh; Mok; 
tiu mit fz;Lgpbf;fg;gl;Ls;sd.  cyfk; KOtJk; gl;baypy; milf;fg;gl;l ePh; 
kw;Wk; Foha; ePhpy; Ez;zpa nefpop fz;Lgpbf;fg;gl;Ls;sJ. 
 
ePh; khRghl;ilf; fl;Lg;gLj;Jjy; 
 
 ePuhdJ tpiykjpg;gw;wJ> mJ ek; tho;f;iff;F  kpfTk; mtrpak;.  Mdhy; ,d;W 
fpl;lj;jl;l xt;;nthU ePh;epiyfSk; nefpopfs; Kjy; gy er;Rg; nghUl;fs; tiuapyhd 
fopTfshy; khRgl;Ls;sJ. 
 
 ekJ tpiykjpg;gw;w ePiu khRghl;bypUe;J fhg;ghw;w ehk; midtUk; cldbahf 
eltbf;if vLf;f Ntz;Lk;.  ePh; khRghl;ilj; jtph;g;gjw;fhd  rpy vspa Nahridfs; fPNo 
nfhLf;fg;gl;Ls;sJ. 
 
• kl;Fk; jd;ik nfhz;l Ntjpg;nghUl;fis gad;gLj;JtJld; er;R blh;n[dz;l;Lfis 

jtpu;f;fTk;. 
• gUj;jp Nghd;w ,aw;if ,iofspypUe;J jahhpf;fg;gLk; Milfis mzptJld;> ieyhd; 

Nghd;w nraw;if ,iofshd Milfs; mzptijj; jtph;f;f Ntz;Lk;.  
• nefpopfs; Nghd;w fopTfis ePhpepiyfspy; tPr Ntz;lhk;.  tPl;Lf; fopTfis vg;NghJk; 

kWRow;rp nra;af;$ba> kWRow;rp nra;a Kbahj kw;Wk; kl;Fk; jd;ik nfhz;ljhf 
gphpf;fTk;> ,jdhy; ePh;khRghL fl;Lg;gLj;jyhk;.   

• tPl;L fopT ePiu Kiwahf Rj;jpfhpf;f Ntz;Lk;.  NkYk; jPq;fpid tpistpf;Fk; 
midj;J nghUl;fSk; mjpypUe;J mfw;wg;gl Ntz;Lk;.  vdNt fopg;giwfs; 
Rj;jg;gLj;jTk; Njhl;lq;fSf;Fk; mij kPz;Lk; gad;gLj;jyhk;.   

• G+r;rp fl;Lg;ghl;bw;F Ntjpg; nghUl;fSf;F gjpyhf caph; G+r;rpf;nfhy;ypfs; (,aw;if G+r;rp 
fl;Lg;ghL) gad;gLj;jyhk;. 

• khl;L rhzk;> Njhl;lf; fopTfs; kw;Wk; rikayiw fopTfs; Mfpatw;wpypUe;J cuk; 
jahhpj;J mtw;iw gad;gLj;jyhk;. 

• njhopw;rhiyfspypUe;J ntspNaw;wg;gLk; ePh; ntspNaw;wg;gLtjw;F Kd;G Rj;jpfhpf;fg;gl 
Ntz;Lk;. 
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myF – 14 
 

mkpyq;fs; kw;Wk; fhuq;fs; 
 

mwpKfk; 
 
 khzth;fNs ek;Kila md;whl tho;tpy; ntt;NtW tpjkhd czTg;nghUl;fisg; 
gad;gLj;jp tUfpd;Nwhk;.  Gsp> jpuhl;ir> vYkpr;ir Nghd;w goq;fSk;> japUk; Gspg;Gr; 
RitAilait.  ,it mkpyj;jd;ik tha;e;jit vdg;gLfpd;wd.  Nrhbak; itfhh;gNdl;> 
Nrhg;G nghd;w rpy nghUl;fs;  frg;Gr; Rit cilaJ.  ,itfs; fhuq;fs; vd;W 
miof;fg;gLfpd;wd.  nghUl;fs; mkpyk; my;yJ fhuj;ijf; nfhz;bUf;fpd;wd.  Mdhy; 
mkpyq;fs; kw;Wk; fhuq;fs; vd;why; vd;d? mkpyq;fs; kw;Wk; fhuq;fs; vd;gJ Kf;fpakhd 
ntjpapay; Nrh;kq;fspy; xd;whFk;.  mit mwptpaypy; xt;nthU JiwapYk; Fwpg;gplj;jf;f  
gq;iff; nfhz;Ls;sd.  FspaYf;Fg; gad;gLj;jg;gLk; Nrhg;G Kjy; rikayiw tiu cs;s 
vy;yh ,lq;fspYk; mkpyq;fSk;> fhuq;fSk; cs;sd.  mkpyq;fSk;> fhuq;fSk; 
xd;Wf;nfhd;W tpidGhpaf;$baJ.  ,jd; tpisthf mit caphpaypYk;> njhopy;Jiw 
kw;Wk; Rw;Wr;#oypYk; Kf;fpaj;Jtk; tha;e;jitahf fhzg;gLfpd;wd.  vLj;Jf;fhl;lhf ehk; 
gad;gLj;Jk; kUe;Jfspy; M];gphpd; vd;w typ epthuzp mkpykhFk;.  mkpyePf;fpahf 
gad;gLk; kUe;Jfspd; fyit fhuq;fshFk;.  mJNghy ehk; cz;Zk; cztpy; cs;s 
nfhOg;Gfspy; mkpyq;fSk; kw;Wk; nry;ypd; mbg;gil nghUl;fshd b.vd;.V tpy; fhuq;fSk;  
cs;sd.  ,e;j ghlj;jpy; mkpyq;fs;> fhuq;fspd; gz;Gfs; kw;Wk; mjd; gad;fSk;> 
mkpyq;fs; kw;Wk; fhuq;fSf;F ,ilapyhd eLepiyahf;fy; tpidfs; kw;Wk; epwq;fhl;bfs; 
gw;wp fhz;Nghk;. 
 
mkpyq;fs; 
 
 mkpyk; vd;w nrhy;yhdJ Gspg;G vdg;nghUs;gLk; “mrpl];” vd;w ,yj;jPd; 
nkhopr;nrhy;ypy; ,Ue;J tUtpf;fg;gl;lJ.  vdNt Gspg;Gr;Rit nfhz;l Ntjpr;Nrh;kq;fs; 
nghJthf mkpyq;fs; vdg;gLfpd;wd.  midj;J mkpyq;fSk; xd;W my;yJ mjw;F Nkw;gl;l 
,lg;ngah;r;rp nra;aj;jf;f i`l;u[d; mZf;fisg; ngw;Ws;sd.   NkYk; mtw;iw ePhpy; 
fiuf;Fk; nghOJ i`l;u[d; (H+) madpfis ntspapLfpd;wd.  vLj;Jf;fhl;lhf> 
i`l;NuhFNshhpf; mkpyk; (HCL)> ry;gpA+hpf; mkpyk;(H2SO4) kw;Wk; iel;hpf; mkpyk; (HNO3).  
,t; mkpyq;fis ePhpy; fiuf;Fk;nghOJ(H+) i`l;u[d; madpfis nfhLf;fpwJ. 
 

i`l;Nuh FNshhpf; mkpyk;+
 ⎯⎯→ehP ;

  i`l;Nuhdpak; + FNshiuL  
   madp   madp  
 

HCl + H2O → H3O+  + Cl¯ 

 

ry;gpA+hpf; mkpyk; +ePh; →    i`l;Nuhdpak; + ry;Ngl;  
  madp    madp  
 

H2SO4  + H2O →   H3O+  + 2

4SO −

 
 
];tPld; ehl;L Ntjpapayhsh; mh;`Pdpa]; mkpyq;fs; gw;wpa xU nfhs;ifia 
Kd;itj;jhh;.  mthpd; $w;Wg;gb mkpyk; vd;gJ ePh;f;fiurypy;  H+madpfs; my;yJ 
H3O+madpfisj; jUk; Ntjpg;nghUshFk;. 
 
 mkpyq;fs; mtw;wpd; %yq;fisg; nghUj;J fhpk kw;Wk; fdpk mkpyq;fs; vd 
tifg;gLj;jyhk;.  rpy mkpyq;fs; ,aw;ifapy; cs;s goq;fs;> fha;fwpfspy; 
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fhzg;gLfpd;wd.  ,it fhpk mkpyq;fs; vdg;gLk;.  vLj;Jf;fhl;lhf rpl;hpf; mkpyk;. lhh;lhhpf; 
mkpyk;. 
 
fhpk mkpyq;fs; kw;Wk; mit cs;s nghUl;fs; 
 

mkpyj;jpd; ngah; czTg;nghUs; 
rpl;hpf; mkpyk; vYkpr;ir> MuQ;r;> NkYk; gy 
yhf;bf; mkpyk; japh; 
Mf;rhypf; mkpyk; jf;fhsp 
mrpl;bf; mkpyk; tpdpfh; 
khypf;mkpyk; Mg;gps; 
lhh;lhhpf; mkpyk; Gsp 
 

czTg;nghUl;fspy; mkpyq;fs; 
 

 
khwhf> njhopw;rhiyfspy; mkpyq;fis kdpjd; nraw;ifahf cw;gj;jp nra;fpwhd;.  ,e;j 
mkpyq;fs; fdpk mkpyq;fs; vdg;gLk;.  v.fh.i`l;NuhFNshhpf; mkpyk;(HCL)> ry;gpA+hpf; 
mkpyk;(H2SO4) iel;hpf; mkpyk; (HNO3).  mkpyq;fis NkYk; gytifahf tifg;gLj;j 
,aYk;.  mtw;iwg; gw;wp ePq;fs; cah; tFg;Gfspy; fw;gPu;fs;. 
 
mkpyq;fspd; gz;Gfs;: 
m. ,aw;gpay; gz;Gfs;: 
• mkpyq;fs;  Gspg;Gr;Rit nfhz;lit. 
• mkpyq;fs; mhpf;Fk; jd;ik nfhz;lit.  NkYk;> typikahd mkpyq;fs; 

kdpjj;Njhy;fis kpfTk;; ghjpf;fpwJ. 
• nghJthf mkpyq;fs; jput epiyapy; fhzg;gLk;.  xU rpy mkpyq;fs; jpz;k epiyapYk; 

cs;sd.  v.fh. ngd;rhapf; mkpyk;. 
• mkpyq;fs; epwkw;wit. 
• mkpyq;fs;> epwq;fhl;bfspd; epwj;ij khw;Wfpd;wd.  ePy ypl;k]; jhis rptg;ghfTk;> 

nkj;jpy; MuQ;R fiuriy rptg;ghfTk; khw;Wfpd;wd.  
• mkpyq;fs; ePhpy; ed;F fiufpwJ. 
• mkpyq;fspd; ePh;f;fiury; kpd;rhuj;ijf; flj;JfpwJ. 

 
ngd;rhapf; mkpyk; 

 
  
ek; tapw;wpy; Ruf;Fk; i`l;NuhFNshhpf; mkpyk; ekf;F grpAzh;T Vw;gLtjw;F  xU 
fhuzkhFk;.  i`l;NuhFNshhpf; mkpyk; ekf;F grpAzh;T Vw;gLtjw;F xU fhuzkhFk;.  
i`l;NuhFNshhpf; mkpyj;jpd; Ruf;Fk; msT mjpfhpj;jhy; tapw;Wg;Gz; Njhd;Wk;. 
 
M. Ntjpapay; gz;Gfs; 
 
i. cNyhfq;fSld; tpid: 
 Jj;jehfk;> nkf;dPrpak;> mYkpdpak; kw;Wk; ,Uk;g Nghd;w cNyhfq;fs; 
i`l;NuhfNshhpd; mkpyk;> ry;gpA+hpf; mkpyq;fSld; (fe;jf mkpyk;) tpidgl;L cNyhf 
cg;Gf;fisAk; kw;Wk; i`l;u[d; thAf;fisAk; jUfpd;wd. 
 
cNyhfk; + ePh;j;j mkpyq;fs; → cNyhf cg;G +i`l;u[d; thA 
 
vLj;Jf;fhl;L: 
 
Jj;jehfk;+ i`l;NuhFNshhpf; mkpyk;; → cNyhf cg;G + i`l;u[d;thA 
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Zn + 2HCl →  ZnCl2 + H2↑ 
 
,Uk;G + ry;gpA+hpf; mkpyk; →,Uk;G ry;Ngl; +i`l;u[d; thA 
 
Fe +H2SO4 →  FeSO4+ H2↑ 
 
fhg;gh; my;yJ gpj;jisg; ghj;jpuq;fs; nts;sPak; vd;w cNyhfj;jhy; (<ak;) 
G+rg;gLfpd;wd.  Vd; G+Rfpwhh;fs; vdpy; czTg;nghUl;fspYs;s fhpk mkpyq;fs; 
ghj;jpuq;fspYs;s fhg;gUld; tpidGhpe;J czit eQ;rhfptpLk;.  nts;sPak;> 
ghj;jpuq;fis mkpyq;fspd; nray;ghl;bypUe;J jdpj;Jg; gphpj;J czit 
eQ;rhf;FtjpypUe;J jLf;fpd;wJ. 
 
II. cNyhf fhh;gNdl;Lfs; kw;Wk; igfhh;gNdl;LfSld; tpid:  
 
 ePh;j;j mkpyq;fSld; cNyhf fhh;gNdl;LfSld; kw;wk; igfhh;gNdl;Lfs; tpidGhpe;J 
fhh;gd;-il-Mf;irL thATk; ePUk; cUthfpwJ.  vLj;Jf;fhl;lhf> fhy;rpak; fhh;gNdl;lhdJ 
ry;gpA+hpf;  mkpyj;Jld; tpidGhpe;J fhy;rpak; ry;Ngl;> fhh;gd; il Mf;irL kw;Wk; ePiuf; 
nfhLf;fpwJ.   
 
fhy;rpak; fhh;gNdl; + ePh;j;j ru;gpA+hpf; mkpyk; → fhy;rpak; ry;Ngl; + fhh;gd; il Mf;irL + ePh; 

 
CaCO3+H2SO4 →  CaSO4+ CO2 +H2O 

 
iii. cNyhf Mf;i]LfSld; tpid 
 
 gy;NtW cNyhf Mf;irLfs; ePh;j;j mkpyq;fSld; tpidGhpe;J mtw;wpd; cNyhf 
cg;Gfs; kw;Wk; ePiuj; jUfpd;wd.   
cNyhf Mf;irLfs;+ i`l;NuhFNshhpf; mkpyk; → fhy;rpak; FNshiuL + + ePh; 
 CaO +2HCl →  CaCl2 +H2O 
 
mkpyq;fspd; gad;fs; 
 
• ek; tapw;wpy; i`l;NuhFNshhpf; mkpyk; cs;sJ.  ,J czTg;nghUl;fspd; 

nrhpkhdj;jpw;F cjTfpwJ. 
• czTg;nghUl;fs; nfl;Lg;Nghfhky; ,Uf;f tpdpfh; (mrpl;bf; mkpyk;) gad;gLj;jg;gLfpwJ. 
• CWfha; Nghd;w czTg;nghUl;fs; nfl;Lg;Nghfhky; ,Uf;f ngd;rhapf; mkpyKk; 

gad;gLj;jg;gLfpwJ. 
• Fspay; Nrhg;Gfs;> ryit Nrhg;Gfs; jahhpf;f cah; nfhOg;G mkpyq;fspd; Nrhbak; 

cg;Gfs; my;yJ nghl;lhrpak; cg;Gfs; gad;gLfpwJ. 
• ry;gpA+hpf; mkpyk; Ntjpg;nghUl;fspd; murd; vd;W miof;fg;gLfpwJ.  ,J kpfr; rpwe;j 

ePh; ePf;fpa nray;gLfpwJ.  ,J kpfr; rpwe;j ePh; ePf;fpahf nray;gLfpwJ.  ,J gy;NtW 
tifahd> ryit Nrhg;Gfs;> tz;zg;G+r;rpfs; (ngapz;Lfs;)> cuq;fs; kw;Wk; gy 
Ntjpg;nghUl;fs; jahhpf;Fk; njhopw;rhiyfspy; gad;gLj;jg;gLfpwJ. 

• i`l;NuhFNshhpf; mkpyk;> iel;upf; mkpyk; kw;Wk; ry;gpA+hpf; mkpyq;fs; Kf;fpakhd 
Ma;tff; fhuzpfs; Mf nray;gLfpwJ. 

•   caphpdq;fSf;F epA+f;spf; mkpyk; kpfTk; mbg;gilahdJ. 
 

 
CWfhapy; tpdpfh;(mrpl;bf; mkpyk;) my;yJ ngd;rhapf; mkpyk; ,Ug;gjhy; ,itfs; 
ePz;l ehl;fs; nfl;Lg;Nghfhky; cs;sJ. 
fhuq;fs; 
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 ehk; Fspg;gjw;Fk;> Jzpfisg; gad;gLj;JfpNwhk;.  ,it totog;Gj; jd;ik 
cilaJ.  Vd; vd;W cq;fSf;Fj; njhpAkh? Nrhg;Gfspd; totog;Gj; jd;ikf;F fhuzk; 
mtw;wpy; cs;s fhuq;fs; MFk;.  ,it Njhypy; gl;lhy; mhpf;Fk; jd;ikAk; kw;Wk; frg;Gr; 
RitAk; nfhz;lJ.  gytifahd ntSg;ghd;fs;> Nrhg;Gfs;> ryit Nrhg;Gfs;> gy;NtW 
tifahd gw;girfs; kw;Wk; gy nghUl;fs; jahhpf;f fhuq;fs; gad;gLfpwJ.  mkpyq;fs; 
ePhpy; fiue;J i`l;u[d; madpfisj; jUfpwJ.  ,jw;F khwhf fhuq;fs; ePhpy; fiue;J 
i`l;uhf;irL madpfisj; jUfpd;wJ.   
 
 ePhpy; i`l;uhf;irL madpfisj; juty;y Ntjpg;nghUl;fs; nghJthf fhuq;fs; vd 
miof;fg;gLfpwJ.  vLj;Jf;fhl;L: Nrhbak; i`l;uhf;irL (NaOH) kw;Wk; nghl;lhrpak; 
i`l;uhf;irL (KOH). 
 
Nrhbak; i`l;uhf;irL  →  Nrhbak; madp + i`l;uhf;irL madp 

NaOH →  Na++ OH- 
 ePhpy; fiuAk; fhuq;fs; my;fypfs; vd;W miof;fg;gLfpwJ.  Nrhbak; i`l;uhf;irL> 
nghl;lhrpak; i`l;uhf;irL> fhy;rpak; i`l;uhf;irL kw;Wk; mk;Nkhdpak; i`l;uhf;irL 
Nghd;w fhuq;fs; ePhpy;  mjpf msT fiue;J i`l;uhf;irL  madpfisj; jUfpwJ.  ,it 
my;fypfs; vd miof;fg;gLfpwJ.  ePhpy; rpy Ntjpr;Nrh;kq;fis fiuf;Fk;nghOJ 
i`l;uhf;irL madpfis juhjitfSk; fhuq;fshFk;.  vLj;Jf;fhl;L: Nrhbak; fhh;gNdl;> 
Nrhbak; igfhh;gNdl;> fhy;rpak; fhh;gNdl; kw;Wk; rpy. 
 
rpy nghJthd fhuq;fs; kw;Wk; fhzg;gLk; nghUl;fs; 
 
Ntjpg;ngah;  tha;ghL fhzg;gLk; nghUl;fs; 
nkf;dPrpak; i`l;uhf;irL Mg(OH)2 

 

Nkf;dPrpahtpd; ghy;kk; 

Nrhbak; i`l;uhf;irL NaOH ryit Nrhg;G 

mk;Nkhdpak; i`l;uhf;irL KOH [d;dy;fis Rj;jk; nra;a 
gad;gLk; fiury;fs; 

fhy;rpak; i`l;uhf;irL Ca(OH)2 Rz;zhk;G ePh; 

nghl;lhrpak; i`l;uhf;irL KOH Nrhg;G 

 
Nrhbak; fhh;gNdl; tzpf hPjpahf ryitNrhlh vdTk;> Nrhbak; igfhh;gNdl; Ngf;fpq; 
Nrhlh vdTk;> Nrhbak; i`l;;uhf;irL fh];bf; Nrhlh vdTk;> nghl;lhrpak; 
i`l;uhf;irL fh];bf; nghl;lh~; vdTk; miof;fg;gLfpd;wd. 

 
fhuq;fspd; gz;Gfs; 
 
m. ,aw;gpay; gz;Gfs; 
• nghJthf fhuq;fs; jpz;k epiyapy; fhzg;gLk;.  xU rpy fhuq;fs; jput epiyapYk; 

cs;sd.  v.fh.mk;Nkhdpak; i`l;uhf;irL> fhy;rpak; i`l;uhf;irL. 
• Fhuq;fs; frg;Gj; jd;ik nfhz;lit. 
• fhuq;fs; mhpf;Fk; jd;ik nfhz;lit ,it Njhy;fspy; gLk;NghJ typ kpFe;j 

nfhg;Gsq;fis Vw;gLj;Jk;. 
• fhuq;fs; epwkw;wit. 
• fhuq;fs;> epwq;fhl;bfspd; epwj;ij khw;Wfpd;wd.  rptg;G ypl;k]; jhis ePykhfTk;> 

nkj;jpy; MuQ;R fiuriy ,sQ;rptg;G(gpq;f;) epwkhfTk; khw;Wfpd;wd. 
• fhuq;fspd; ePh;f; fiury; kpd;rhuj;ijf; flj;JfpwJ. 
 
M. Ntjpapay; gz;Gfs; 
 
(i) cNyhfq;fSld; tpid 
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 nghJthf fhuq;fs; cNyhfq;fSld; tpidGhptjpy;iy.  mYkpdpak; kw;Wk; 
Jj;jehfk; Nghd;w cNyhfq;fs; Nrhbak; i`l;uhf;irLld; tpidGhpe;J Nrhbak; 
mYkpNdl;ilAk; kw;Wk; i`l;u[d; thAitAk; jUfpwJ. 
 
mYkpdpak; + Nrhbak; i`l;uhf;irL + ePh; → Nrhbak; mYkpNdl; + i`l;u[d; 

2AL+NaOH +2H2O →  2NaAlO2 +3H2 

 

ii. cNyhf Mf;irLfSld; tpid 
 
 midj;J fhuq;fSk; mNyhf Mf;irLfSld; tpidGhpe;J cg;G kw;Wk; ePiu jUfpwJ.  
vLj;Jf;fhl;lhf> Nrhbak; i`l;uhf;irL fhh;gd; il Mf;irLld; tpidGhpe;J Nrhbak; 
fhh;gNdl;ilf; nfhLf;fpwJ. 
Nrhbak; i`l;uhf;irL +fhh;gd;→ Nrhbak; mYkpNdl; +ePh; 
 
 2NaOH +CO2 →  Na2CO3 +H2O 
iii. mk;Nkhdpa cg;GfSld; tpid 
 
 cNyhfq;fs; fhuq;fSld; tpidGhpe;J cNyhf cg;Gfs;> mk;Nkhdpah thA kw;Wk; 
ePiuj; jUfpd;wJ. 
 
 Nrhbak; i`l;uhf;irL + mk;Nkhdpak; FNshiuL → Nrhbak; FNshiuL + mk;Nkhdpah 
thA + ePh; 
 
  NH4Cl +NaOH→  NaCl +H2O 
 
 mkpyq;fSf;Fk;> fhuq;fSf;Fk; ,ilNa NtWghLfs; gy ,Ue;jhYk; rpy gz;Gfspy; 
mitfs; xj;Jf; fhzg;gLfpd;wJ.  mitfshtd. 
 
• ,it ,aw;ifapy; mhpf;Fk; jd;ikf; nfhz;lJ.   
• ,itfs; ePh;f;fiurypy; madpahf;fj;jpw;F cl;gLfpd;wd.   
• ,itfs; ePh;f;fiurypy; kpd;rhuj;ijf; flj;Jfpd;wd. 
• ,itfs; eLepiyahf;fy; tpidf;F cl;gLfpd;wd. 

 
mkpyq;fSf;Fk; kw;Wk; fhuq;fSf;Fkhd ,ilNaahd NtWghLfs; rpy ml;ltizapy; 
nfhLf;fg;gl;Ls;sJ. 
 

mkpyq;fSf;Fk; fhuq;fSf;Fk; cs;s NtWghL 
 

mkpyq;fs; fhuq;fs; 
,itfs; ePhpy; H+ madpfisj; 
jUfpd;wd. 

,itfs; ePhpy; OH- madpfisj; 
jUfpd;wd. 

,itfs; Gspg;Gr; Rit cilait ,itfs; frg;Gr; RitAilait 
rpy mkpyq;fs; jplepiyapy; 
fhzg;gLfpd;wd. 

ngUk;ghyhd fhuq;fs; jplepiyapy; 
fhzg;gLfpd;wd. 

mkpyq;fs; ePy ypl;k]; jhis rptg;ghf 
khw;Wfpd;wd.  

fhuq;fs; rptg;G ypl;k]; jhis ePykhf 
khw;Wfpd;wd. 

 
fhuq;fspd; gad;fs; 
 
i. Fspay; Nrhg;Gfs; jahhpf;f nghl;lhrpak; i`l;uhf;irL gad;gLfpwJ.   

ii. ryit Nrhg;Gfs; jahhpf;f Nrhbak; i`l;uhf;irL gad;gLfpwJ. 
iii. fhfpjj; njhopw;rhiyfs;> Milfs; jahhpf;Fk; njhopw;rhiyfs;> kw;Wk; kUe;Jfs; 

jahhpf;f Nrhbak; i`l;uhf;irL gad;gLfpwJ. 
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iv. nts;is mbf;f fhy;rpak; i`l;uhf;irL gad;gLfpwJ. 
v. tapw;wpy; cUthFk; mkpyj;jd;ikia eLepiyahf;f mYkpdpak; i`l;uhf;irL kw;Wk; 

kf;dPrpak; i`l;uhf;irL Nghd;w fhuq;fs; gad;gLfpwJ. 
vi. cuq;fs;> ieyhd;fs;> nefpopfs; kw;Wk; ,ug;gh;fs; jahhpf;f mk;Nkhdpak; i`l;uhf;irL 

gad;gLfpwJ. 
 

 
eLepiyahf;fy; tpid 
 NtWgl;l Ntjpg;gz;Gfis nfhz;Ls;s ,uz;L Ntjpg;nghUs;fSf;fpilNa eilngWk; 
eLepiy tpidNa eLepiyahf;fy; tpid MFk;.  eLepiyahf;fy; tpidia  fPo;f;fz;lthW 
Fwpg;gplyhk;. 
 
Mkpyk; + fhuk; → cg;G +ePh; 
 
,e;j tpidapy; i`l;NuhFNshhpf; mkpykhdJ H+ kw;Wk; Cl-madpfisAk;> Nrhbak; 
i`l;uhf;irlhdJ Na+ kw;Wk; OH-madpfisAk; jUfpd;wJ.  ,e;j madpfs; ,ize;J 
Nrhbak; FNshiuL kw;Wk; ePiu jUfpd;wJ. 
 

 
,jid Nghd;Nw kw;w mkpyq;fSk; fhuq;fSld; tpidGhpe;J cg;Gfis jUfpd;wd.  
ml;ltizapy; eLepiyahf;fy; tpid%yk; cUthFk; rpy cg;Gfs; nfhLf;fg;gl;Ls;sd. 
mkpyk; fhuk; cg;G 
i`l;Nuh FNshhpf; mkpyk; 
HCL 

Nrhbak; i`l;uhf;irL 
NaOH 

Nrhbak; FNshiuL NaCl 

ry;gpA+hpf; mkpyk; H2SO4 Nrhbak; i`l;uhf;irL 
NaOH 

Nrhbak; ry;Ngl; Na2SO4 

iel;hpf; mkpyk; HNO3 Nrhbak; i`l;uhf;irL 
NaOH 

rhbak; iel;Nul; NaNO3 

mrpl;bf; mkpyk; 
CH3COOH 

Nrhbak; i`l;uhf;irL 
NaOH 

Nrhbak; mrpl;Nll; 
CH3COONa 

 
ekJ jpdrhp tho;tpy; eilngWk; eLepiyahf;fy; tpidfs; 
 
 mkpyq;fisAk;> fhuq;fisAk; rkepiyapy; itj;jpUg;gJ ekJ MNuhf;fpaj;jpw;Fk; 
Rw;Wr;#oYf;Fk; Kf;fpakhdjhFk;.  ekJ jpdrhp tho;tpy; gy;NtWgl;l eLepiyahf;fy; 
tpidfis re;jpf;fpd;Nwhk;.  rpy tpidfspd; Kf;fpaj;Jtj;ijg; gw;wp ,q;F fw;Nghk;. 
 
Njdp nfhl;Ljy;: 
 
 vWk;Gq;fs; fbf;Fk;nghOJ my;yJ NjdPf;fs; nfhl;Lk; nghOJ NjhypDs; /ghh;kpf; 
mkpykhdJ NjhypDs; /ghh;kpf; mkpykhdJ NjhypDs; cl;nrYj;jg;gLfpwJ.  ,e;j 
mkpykhdJ vupr;ry;  czh;tpidAk; typapidAk; cz;lhf;FfpwJ.  typ kw;Wk; vhpr;ry; 
czh;Ts;s ,lj;jpy; fhy;rpak; i`l;uhf;iril (tPLfspy; gad;gLj;jg;gLk; ePw;Wr;Rz;zhk;G) 
Nja;j;J /ghh;kpf; mkpyj;ij eLepiyf;fg;gLfpwJ. 
 
Fstp nfhl;Ljy; 
 ek;ik Fstp nfhl;Lk; nghOJ> vhpr;ry; Nghd;w cztpidAk;> typapidAk; 
czh;fpd;Nwhk;.  ,J Fstpahy; ekJ clypy; nrYj;jg;gl;l my;fyp vd;w fhug;nghUNs 
fhuzkhFk;.  fhuj;jd;ikia eLepiyahf;f ehk; mkpyj;jd;ik nfhz;l tpdpfiug; 
gad;gLj;jyhk;. 
 
Gw;rpijT: 
 nghJthf xU ehisf;F ,uz;L Kiw gy; Jyf;f Ntz;Lk; vd kUj;Jth;fs; 
mwpTWj;Jfpd;wdh;.  Vnddpy; ek; thapy; ,Uf;Fk; ghf;Bhpahf;fs; gw;fSf;F ,ilntspfspy; 
rpf;fpAs;s czTj;Jfs;fis rpijj;J mjd; %yk; mkpyj;ij cUthf;FfpwJ.  ,J 
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gw;rpijTf;F top tFf;fpwJ.  ,jid jLf;f ehk; mkpyj;ij eLepiyahf;f Ntz;Lk;.  
typik Fiwe;j fhuq;fisf; nfhz;l gy;nghb my;yJ gw;giria nfhz;L Jyf;Fk;NghJ 
mkpykhdJ eLepiyahf;fg;gLfpwJ.  Mifahy; gw;fs; tYthfTk;> MNuhf;fpakhfTk; 
,Uf;Fk;. 
 
mkpyj;jd;ik 
 
 ek; tapw;wpy; Ruf;Fk; i`l;NuhFNshhpf; mkpyk;> fy;yPuy;> gpj;jg;ig kw;Wk; fizak; 
Mfpaitfs; ;Ruf;Fk; vd;irk;fs; czTg; nghUs;fspd; nrhpkhdj;jpw;F cjTfpd;wd.  rpy 
Neuq;fspy; ek; tapw;wpy; Ruf;Fk; i`l;NuhFNshhpf; mkpyk; mjpfg;gbahd Rug;gpd; 
fhuzkhfTk;> czitj; jtph;f;Fk; #o;epiyapYk;> mjpfg;gbahd vz;nza; kw;Wk; 
krhyhf;fs; cz;Zk; NghJk; Ruf;Fk; mkpyj;jhYk; czTf;Foha; kw;Wk; khu;Gg; gFjpfspy; 
vhpr;ry; czh;tpid Vw;gLj;JfpwJ.  ,J kPz;Lk; kPz;Lk; ele;jhy; tapW kw;Wk; 
czTf;Foha;fspy; Gz; cUthfp epiyikia NkYk; Nkhrkhf;FfpwJ.  ,jid 
eLepiyahf;f typik Fiwe;j fhuq;fshd nkf;dPrpak; i`l;uhf;irL kw;Wk; mYkpdpak; 
i`l;uhf;irL ,tw;wpd; fyit mkpy ePf;fpahf gad;gLfpwJ.  ,jd; tpisthf 
mkpyj;jd;ik ePf;fg;gLfpwJ. 
 
Ntshz;ik: 
 mjpf mkpyj;jd;ik cs;s kz; jhtu tsh;r;rpf;F Vw;wjy;y.  vdNt ,jid 
rhpnra;tjw;F tptrhapfs; Rz;zhk;G> Rz;zhk;G fw;fs; my;yJ kuq;fis vhpj;Jf; fpilj;j 
rhk;gy; cuq;fis kz;zpy; Nrh;f;fpd;wdh;.  ,J kz;iz eLepiyahf;FfpwJ. 
 

 
 
 

 
njhopy;Jiw 
 njhopw;rhiyfspy; ,Ue;J ntspNaWk; fopTfspy; ry;gpA+hpf; mkpyk; cs;sJ.  
MWfs; kw;Wk; ePNuhilfspd; topahf fopTfs; ntspNaWtjw;F Kd; Rz;zhk;G 
Nrh;f;fg;gLfpwJ.  ,NjNghy; kpd;rhuk; cw;gj;jp nra;Ak; epiyaq;fspy; epyf;fhp Nghd;w 
Gijgbt vupnghUs;fs; kpd;rhuk; jahhpf;f vhpf;fg;gLfpd;wd.  vhpAk;NghJ cUthFk; ry;gh; 
il Mf;irL xU mkpy khRgLj;jpahFk;.  vdNt kpd;rhuk; cw;gj;jp nra;Ak; epiyaq;fspy; 
,e;j mkpy thAit Rz;zhk;Gj;J}s; my;yJ Rz;zhk;Gf; fw;fis nfhz;L 
eLepiyahf;Ffpd;wd.  ,t;thW ry;gh; il Mf;irlhy; cUthFk; fhw;W khRghl;il jLf;f 
,aYk;. 
 
epwq;fhl;b 
 
 epwq;fhl;b my;yJ mkpy – fhu epwq;fhl;b vd;gJ xU Ntjpg;nghUshFk;.  ,J xU 
Ntjpg;nghUs; mkpyj;jd;ik nfhz;ljh? My;yJ fhuj;jd;ik nfhz;ljh? vd;gij 
nghUj;jkhd epwkhw;wj;jpd; mbg;gilapy; mwpa nra;fpwJ ,J ,aw;ifahdjhfNt my;yJ 
nraw;ifahdjhfNth ,Uf;fyhk;. 
 
,aw;if epwq;fhl;b 
 ,J ,aw;ifapy; fhzg;gLk; nghUl;fspy; ,Ue;J ngwg;gLfpwJ.  ypl;k];> kQ;rs; 
rhW> nrk;gUj;jpg; G+ kw;Wk; gPl;&l; rhW Mfpait ,aw;if tsq;fspypUe;J ngwg;gl;l 
,aw;if epwq;fhl;bfshFk;. 
 
kQ;rs; epwq;fhl;b 
 kQ;rs; J}spy; rpwpjsT ePiu Nrh;j;J kQ;rs; J}s; gir jahhpf;fg;gLfpwJ.  ,jid 
ik cwpQ;Rk; jhs; my;yJ tbjhspd; kPJ G+rp cyh;j;jg;gl;L gpd;G epwq;fhl;b 
jahhpf;fg;gLfpwJ.  fiurypd; mkpy> fhu jd;ikiaf; fz;lwpa kQ;rs; J}s; epwq;fhl;b 
gad;gLfpwJ.  mkpyf; fiurypy; kQ;rs; epwq;fhl;b ve;j Fwpg;gplj;jf;f epwkhw;wj;ijAk; 
juhJ.  Mdhy; fhuf; fiurypy; kQ;rs; epwj;jpy; ,Ue;J rptg;G epwkhf khWfpwJ. 
 

kQ;rs; epwq;fhl;b 
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nrk;gUj;jpg;G+ epwq;fhl;b 
 RLePupy; rpy nrk;gUj;jp G+ ,jo;fis Nghl;L 5 Kjy; 10 epkplk; tiu Cwitf;fTk;.  
,f;fiuriy tbfl;b epwq;fhl;bahf gad;gLj;jyhk;.  ,e;j epwq;fhl;bia mkpyf;fiurypy; 
Nrh;f;Fk; NghJ ,sQ;rptg;G (gpq;f;) epwj;ijAk;> fhuf;fiurypy; Nrh;f;Fk;NghJ 
epwq;fhl;bahdJ gr;ir epwj;ijAk; jUfpwJ. 
 
  nrk;gUj;jp fiury; epwq;fhl;b 

 
 
gPl;&l; rhW epwq;fhl;;b 
 ehk; cz;Zk; gPl;&l;by; ,Ue;J rhw;iw vLj;J epwq;fhl;bahf gad;gLj;jyhk;.  ,J 
xU fiuryhdJ mkpykh? my;yJ fhukh? vd;gij milahsk; fhz gad;gLfpwJ. 
 
ypl;k]; epwq;fhl;b 
 nghJthf Ma;tfq;fspy; gad;gLj;jg;gLk; xU mkpy fhu epwq;fhl;b ypl;k]; jhs; 
MFk;.  ypl;k]; vd;gJ xU ,aw;ifahd epwq;fhl;b ,J iyf;fd;fspypUe;J 
gphpj;njLf;fg;gLfpwJ.  ,J fiury; tbtpNyh my;yJ ypl;k]; fiuriy cwpQ;rp 
jahhpf;fg;gl;l tbjhs; fhfpj tbtpNyh fhzg;gLfpwJ.  ,J rptg;G my;yJ ePy epwj;jpy; 
,Uf;Fk;.  ePy ypl;k]; jhs; mkpyf; fiurypy; rptg;G epwkhfTk;> rptg;G ypl;k]; jhs; fhu 
fiurypy; ePykhfTk; khWk;. 
 

ypl;k];jhs; 
 

  
nraw;if epwq;fhl;b 
 nraw;ifahd nghUl;fspypUe;J jahhpf;fg;gl;l epwq;fhl;;b nraw;if epwq;fhl;b vd 
miof;fg;gLfpwJ.  gpdhg;jyPd; kw;Wk; nkj;jpy; MuQ;R Mfpait nraw;if epwq;fhl;;bfSf;F 
xU rpy vLj;Jf;fhl;LfshFk;. 
 
gpdhg;jyPd;  
 gpdhg;jyPd; epwkw;w Nrh;kk;.  epwq;fhl;bahf ,jpy; My;f`hy; fiury; gad;gLfpwJ.  
,J mkpyf;fiury;fspy; epwkw;wjhfTk;> Mdhy; fhu fiurypy; ,sQ;rptg;G epwkhf khWk;. 
 
nkj;jpy; MuQ;R 
 #lhd ePhpy; jpl nkj;jpy; MuQ;R nghbia fiuj;J tbfl;b epwq;fhl;bahf 
gad;gLj;jg;gLfpwJ.  ,J mkpyf;fiurypy; rptg;G epwkhfTk;> fhuf;fiurypy; kQ;rshfTk; 
epwkhw;wk; milfpwJ. 
 
 mkpy kw;Wk; fhu Clfj;jpy; ntt;NtW tifahd epwq;fhl;bfspd; epwkhw;wq;fs; 
fPo;f;fz;l ml;ltizapy; nfhLf;fg;gl;Ls;sJ. 
 
  epwq;fhl;bfspd; epwkhw;wq;fs; 

epwq;fhl;b mkpyfiury; fhu fiury; 
ePy ypl;k]; jhs; rptg;G epwkhw;wk; ,y;iy 
rptg;G ypl;k]; jhs; epwkhw;wk; ,y;iy ePyk; 
gpdhg;jyPd; epwkw;wJ ,sQ;rptg;G 
nkj;jpy; MuQ;R rptg;G  kQ;rs; 
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myF – 15 
md;whl tho;tpy; Ntjpapay; 

 
mwpKfk; 
 
 Ntjpapay; vd;w nrhy;iy ehk; Nfl;Fk;nghOJ Ma;tfq;fspy; elf;Fk; gy;NtW 
tifahd Ntjp tpidfis gw;wp epidf;fpNwhk;. Mdhy; Ntjpapay; vd;gJ mjw;F 
mg;ghw;gl;lJ.  ek;ik Rw;wpYk; elf;ff; $ba midj;Jk; epfo;TfspYk; ehk; Ntjpapaiyf; 
fhz KbAk;.  ehk; Rthrpf;Fk; fhw;wpYk; ehk; cz;Zk;  cztpYk; kw;Wk; ek; md;whl 
tho;tpy; gad;gLj;Jk; midj;Jg; nghUl;fspYk; Ntjpapay; cs;sJ.  ek;Kila clyhdJ 
Ntjpg;nghUs;fshy; MdJ.  ek; cly; iel;u[d;> gh];gu];> i`l;u[d;> Mf;]p[d;> 
fhy;rpak;> nghl;lhrpak;> ry;gh;> nkf;dPrpak; Nghd;w jdpkq;fshy; MdJ.  ek; clypy; 
eilngWk; gy;NtW khw;wq;fs; Ntjpapaypdhy; eilngWtdthFk;.  RUf;fkhf Ntjpapay; 
%ykhf ek;Kila Fog;gq;fis jPh;j;J Gjpa tuyhW xd;iw cUthf;f KbAk;.  ek;Kila 
Fog;gq;ifs jPh;j;J Gjpa tuyhW xd;iw cUthf;f KbAk;.  ek;Kila tho;f;if  
KOtJk; NtWgl;l Ntjpr; Nrh;kq;fis rhh;e;Js;sJ.  mtw;Ws; i`l;Nuhfhh;gd;fs; kpfTk; 
Kf;fpakhditahFk;.  KO ehfhPfKk; i`l;Nuhfhh;gd;fshy; epfo;j;jg;gLfpwJ.  Vnddpy; 
mitfs; gbk vhpnghUs;fshy; Md ngl;Nuhypak; kw;Wk; ,aw;if thAf;fis 
cz;lhf;Ffpd;wd.  ,g;ghlj;jpy; gy;NtW tifahd i`l;Nuhfhh;gd;fs;> gbk vhpnghUs;fs; 
(ngl;Nuhypak; kw;Wk; epyf;fhp) vhpthAf;fs; kw;Wk; #hpa Mw;wypd; gz;Gfs;> gad;ghLfis 
gw;wp gbf;f ,Uf;fpNwhk;. 

i`l;Nuhfhh;gd; 

 i`l;Nuhfhh;gd;fs; vd;git i`l;u[d; kw;Wk; fhh;gd; mZf;fis nfhz;l fhpkr; 
Nrh;kq;fs; MFk;.  ,itfs; vhpaf;$bait kw;Wk; vhpak; nghOJ ngUkstpy; ntg;gj;ij 
ntspapl;L fhh;gd;-il-Mf;irL> ePuhtpiaf; jUfpd;wd.  vdNt> gy i`l;Nuhfhh;gd;fs; 
vhpnghUshf gad;gLfpd;wd. 

    i`l;Nuhfhh;gd;fs; cUthjy; 

 

i`l;Nuhfhh;gd;fspd; %yq;fs; 
 i`l;Nuhfhh;gd;fs; ,aw;ifapy; cUthfpd;wd.  NkYk; gbk vhpnghUs;fshd fr;rh 
vz;nza;> ,aw;if thA kw;Wk; epyf;fhpapy; fhzg;gLfpd;wd.  Rkhh; 300 kpy;ypad; 
Mz;LfSf;F Kd;G jhtuq;fSk; tpyq;FfSk; ,we;J flypy; mbg;gug;gpy; GijAz;ld.  gy 
Mz;Lfshf mitfs; gy;NtW kz; tz;ly; mLf;Ffshy; #og;gl;ld.  gpd;G mit G+kpapd; 
cs;gug;gpy; GijAz;ld.  gpwF mjpf ntg;gepiy kw;Wk; mOj;jj;jpdhy; mOj;jg;gl;L gbk 
vhpnghUs;fshd vz;nza; kw;Wk; ,aw;if thAthf khw;wg;gl;ld.  ,e;j vhpnghUs;fs; rpW 
Jisfs; cila ghiwfSf;fpilNa fhzg;gLfpd;wd.  ,g;ghiwfs; flypd; mb Moj;jpy; 
fhzg;gLfpd;wd.  ,g;ghiwfis File;J i`l;Nuhfhh;gd;fs; ntspNa vLf;fg;gLfpd;wd.  
i`l;Nuhfhh;gd;fs; gy;NtW tifahd jhtuq;fspYk; fhzg;gLfpd;wd. 
 
i`l;Nuhfhh;gd;fspd; gz;Gfs; 
 gy;NtW tifahd Ntjpr; Nrh;kq;fspy; i`l;Nuhfhh;gd;fs; jdpj;Jtkhd gz;Gfis 
ngw;Ws;sd.  mtw;Ws; rpytw;iw fPNo fhz;Nghk;. 
 
• ngUk;ghyhd i`l;Nuhfhh;gd;fs; ePhpy; fiuahjit. 
• i`l;Nuhfhh;gd;fs; ePiu tpl mlh;j;jp Fiwe;jit.  vdNt mit ePhpd; Nkw;gug;gpy; 

kpjf;fpd;wd. 
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• ngUk;ghyhd i`l;Nuhfhh;gd;fs; Mf;]p[Dld; tpidgl;L fhh;gd;-il-Mf;i]ilAk; 
ePiuAk; jUfpd;wd. 

• i`l;Nuhfhh;gd;fs; thAf;fshfTk; (v.fh. kPj;Njd; kw;wk; GNuhg;Ngd; jputq;fshfTk; 
(v.fh.n`f;Nrd; kw;Wk; ngd;rPd;) kw;Wk; nkOF Nghd;w jpz;kq;fshfTk; (v.fh. ghugpd;fs;) 
fhzg;gLfpd;wd. 

• i`l;Nuhfhh;gd;fs; xd;Wld; xd;W ,ize;J Ntjpg;gpizg;Gfis cUthf;Fk; jd;ik 
nfhz;lit.  ,e;j gz;G rq;fpypj; njhluhf;fk; (Nfl;bNd~d;) vdg;gLk;.  ,g;gz;gpdhy; 
mitfs; nghpa vz;zpf;ifapyhd rpf;fyhd %yf;$Wfis cz;lhf;Ffpd;wd. 

 
i`l;Nuhfhh;gd;fspd; tiffs; 
 
 i`l;Nuhfhh;gd;fspy; fhh;gDk; i`l;u[Dk; ntt;NtW tifahd Ntjpg;gpizg;Gfshy; 
gpizf;fg;gl;Ls;sd.  ,e;j mZf;fU ,ilapyhd gpizg;gpd; jd;ikiaf; nfhz;L 
ntt;NtW tifahd i`l;Nuhfhh;gd;fs; mike;Js;sd.  i`l;Nuhfhh;gd;fspd; nghJthd 
ehd;F tiffshtd.  my;Nfd;fs;> my;fPd;fs;> my;ifd;fs; kw;Wk; mhPd;fs;.  nghJthd 
rpy i`l;Nuhfhh;gd;fs; kPj;Njd;><j;Njd;> GNuhg;Ngd;> gpA+l;Nld; kw;Wk; ngd;Nld; 
MfpadthFk;. 
 
 kPj;Njd; vd;gJ xU kpfTk; vspa i`l;Nuhfhh;gd; MFk;.  ,jpy; xU fhh;gd; 
mZTld; ehd;F i`l;u[d; mZf;fs; ,izf;fg;gl;Ls;sd.  kPj;Njd; xU epwkw;w> kzkw;w 
kw;Wk; vspjpy; jPg;gw;wf;$ba thAthFk;.  NkYk; ,J Rw;Wr;#oYf;F cfe;j vhpnghUshFk;.  
Vnddpy;  ,J jPq;F jUk; tpisnghUs;fs; vijAk; cUthf;Ftjpy;iy.  ,J kpd;rhu 
cw;gj;jpapy; vhpnghUshf gad;gLfpwJ.  kPj;Njd; rJg;G epy Gjh;fspy; fhzg;gLtjhy; rJg;G 
epy thA vd;W miof;fg;gLfpwJ.  ,we;JNghd kw;Wk; mOFfpw jhtuq;fSk; tpyq;FfSk; 
kPj;Njd; thAit ntspapLfpd;wd.  ,J xU GJg;gpf;f $ba Mw;wy; tskhFk;.  fopTePHpy; 
cs;s mOFk; nghUl;fis Ez;Zaph;fs; nfhz;L rpijf;Fk; nghOJ kPj;Njd; thATk; 
mjDld; Nrh;e;J fhh;gd;-il-Mf;irL> i`l;u[d; ry;igL Mfpait ntsptUfpd;wd.  
,tw;iw ePf;fpa gpwF kPj;Njd; thAit xU jukhd vhpnghUshf gad;gLj;j KbAk;. 
 

kPj;Njdpd; mikg;G 
 

 
Gug;Ngd; vd;gJ kzkw;w kw;Wk; kpf vspjpy; jPg;gw;Wk; xU thAthFk;.  ,J fhw;iw tpl 
fdkhdJ.  ,J mjpf mOj;jj;jpdhy; jputkhf;fg;gLfpwJ.  ,jDld; gpA+l;NlidAk; Nrh;j;J 
jputkhf;fg;gl;l ngl;Nuhypak; thAthf (LPG) gad;gLj;jg;gLfpwJ. Gug;Ngd; 
ntg;gg;gLj;Jtjw;F vhpnghUshfTk; rikf;fTk; kw;Wk; thfdq;fspYk; vhpnghUshf 
gad;gLfpwJ.  Gug;Ngd; Fsph;gjdg; ngl;bfspy; gad;gLj;jg;gLfpwJ.   
 

LPG  rpypz;lh;fs; 
 

 
Gug;Ngd; LPG rpypz;lh;fspy; gad;gLfpwJ.  ,J epwkw;w thAthf ,Ug;gjhy; ,jd; 
frptpid fz;lwpa KbahJ.  vdNt nkh;Nfg;ld; vd;w Jh;ehw;wk; jUk; Ntjpg;nghUs; 
LPGAld; fyf;fg;gLfpwJ.  ,jdhy; thAf;frptpid fz;lwpa KbAk;. 
 
 gpA+l;Nld; miw ntg;gepiyapYk; tspkz;ly mOj;jj;jpYk; thAthf cs;sJ.  ,J 
epwkw;w kw;Wk; vspjpy; jPg;gbf;f $baJ.  miw ntg;gepiyapy; kpf vspjpy; Mtpahfp 
tplf;$baJ.  Jh;ehw;w jLg;ghd;fs; Nghd;w VNuhrhy; njspg;ghd;fspy; ce;jpahfTk; 
vhpnghUshfTk; gad;gLfpwJ.  J}a gpA+l;Nld; Fsph;gjdg;ngl;bfspy; gad;gLfpwJ.   
nghJthf gad;gLj;jg;gLk; vhptpsf;F my;yJ gpA+l;Nld; lhh;r; tpsf;Ffspy; vhpnghUshfTk; 
gad;gLfpwJ.  ngd;Nld;fs; vd;git Fiwe;j nfhjpepiy nfhz;l jputq;fshFk;.  ,it 
Ma;tfq;fspy; jputq;fshFk;.  ,it Ma;tfq;fspy; fiug;ghd;fshfTk; vhpnghUshfTk; 
gad;gLfpd;wd.  ,it ghyp];ilhPd; vd;w Ntjpg;nghUl;fis  cw;gj;jp nra;a 
gad;gLfpd;wd. 
 
,aw;if thA 
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 ,aw;if thA vd;gJ ,aw;ifapy; cUthFk; kPj;Njd;> cah; my;Nfd;fs; kw;Wk; 
rpwpjsT fhh;gd;-il-Mf;irL> iel;u[d;> i`l;u[d; ry;igL nfhz;l thAf;fspd; 
fyitahFk;.  ,e;j ,aw;if thAtpy; kPj;Njd; kw;Wk; <j;Njd; vd;w fPo;epiy 
i`l;Nuhfhh;gd;fs; ,Ue;jhy; mJ cyh; thA vdg;gLk;.  ,e;j ,aw;if thAtpy; Gug;Ngd; 
kw;Wk; gpA+l;Nld; Nghd;w cah; i`l;Nuhfhh;gd;fs; ,Ue;jhy; mJ <u thA vd;W 
miof;fg;gLk;.   
 
 ,aw;if thAthdJ vz;nza; fpzWfspd; vz;nza; kl;lj;jpw;F NkNy vg;nghOJk; 
fhzg;gLk;.  ,e;j thA fly; kl;lj;jpy; fPo; cs;s ghiwfSf;F ,ilNaAs;s rpwpa 
Jisfspy; fhzg;gLfpd;wd.  ,itfs; Njf;fq;fs; vdg;gLk; tof;fkhd Kiwapy; vznza; 
fpzWfs; Njhz;Ltjd; %yk; ,tw;iw ntspf;nfhz;L tuKbAk;.  ,aw;if thA flypd; 
mbapy; cs;s ghiwfSf;F ,ilNa cs;s vz;nzAld; Nrh;j;J ntspf;nfhz;L 
tug;gLfpwJ.  ,J ,ize;j thA vd;W miof;fg;gLk;. 
 
 ,aw;if thA ntg;gg;gLj;Jtjw;Fk;> rikg;gjw;Fk;> kpd;rhuk; cw;gj;jp nra;tjw;Fk; 
gad;gLk; xU gbk vhpnghUs; Mw;wy; %ykhFk;.  ,t;thA jphpGuh> uh[];jhd;> kfhuh~;buh> 
Me;jpugpuNjrk; (fpU~;zh> Nfhjhthp gLiffs;) kw;Wk; jkpo;ehL (fhtpup nly;lh) Mfpa 
,lq;fspy; fhzg;gLfpd;wd.  ,it NkYk; rJg;Gepyg; gFjpfspYk; fopTePh;f; fhy;;;;;tha;fspYk; 
cs;s rpijtilAk; fhpk nghUs;fspy; ,Ue;J cUthfpd;wd.  ,t;thW cUthFk; ,aw;if 
thAtpy; kPj;Njd; Kjd;ikahf ,Uf;Fk;.  
 
     ,aw;if vhpthA      
     

 
,aw;if thAtpd; gad;fs; 
• ,aw;if thA njhopw;rhiyfspYk; tPLfspYk; vhpnghUshf gad;gLfpwJ.   
• ntg;g Mw;wy; epiyaq;fspy; gad;gLfpwJ. 
• ngl;Nuhy; kw;Wk; BrYf;F xU khw;W vhpnghUshf thfdq;fspy; gad;gLfpwJ. 
• ntg;gg;gLj;Jk; nghOJ ,aw;if thAthdJ. i`l;u[d;> fhh;gid jUfpwJ. ,t;thW 

cUthFk; i`l;u[d; thA cu cw;gj;jpapy; gad;gLfpwJ.  
• gy;NtW Ntjpg;nghUl;fs; fz;zhb> ,Uk;G> gpsh];bf;Ffs;> Jzpfs; kw;Wk; 

ngapz;l;Lfs;> Jzpfs; kw;Wk; ngapz;l;Lfs; cw;gj;jp nra;ag; gad;gLfpwJ. 
• kpd;rhu cw;gj;jpapy; gad;gLfpwJ. 

 
   ,aw;if thAtpd; gad;fs; 

 
 

kpjkhd ntg;gepiy kw;Wk; <ug;gjk;> Xtpaq;isAk; njhd;ikahd 
fiyg;nghUl;fisAk; Rw;Wr;#oypdhy; Vw;gLk; ghjpg;GfspypUe;J fhg;gjw;F 
Njitg;gLfpwJ.  ,aw;if thAit nfhz;L mUq;fhl;rpaq;fspy; cs;s goq;fhy 
epidT rpd;dq;fisAk; ghJfhf;fyhk;. 
 
Kpjkhd ntg;gepiy kw;Wk; <ug;gjk;> Xtpaq;fisAk; njhd;ikahd 
fiyg;nghUl;fisAk; Rw;Wr;#oypdhy; Vw;gLk; ghjpg;GfspypUe;J fhg;gjw;F 
Njitg;gLfpwJ.  ,aw;if thAit nfhz;L mUq;fhl;rpaq;fspy; cs;s goq;fhy 
epidT rpd;dq;fisAk; ghJfhf;fyhk;. 
 
 
,aw;if thAtpd; gad;fs; 
• ,J vspjpy; vhpaf; $baJ kw;Wk; ngUkstpy; ntg;gj;ij ntsptplf;$baJ kw;Wk; 

ngUkstpy; ntg;gj;ij ntsptplf; $baJ.   
• ,J vhpAk; nghOJ ve;jf; fopitAk; tpl;L itg;gjpy;iy. 
• ,J vhpAk; nghOJ Gifia ntsptplhjjhy; Rw;Wr;#oYf;F khR Vw;glhJ. 
• ,e;j thAit Foha;fs; %yk; vspjpy; vLj;Jr; nrd;W Nrh;f;f KbAk;.   
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• ,jid Neubahf vhpnghUshf tPLfspYk;> njhopw;rhiyfspYk; gad;gLj;j KbAk;. 
 

mOj;jg;gl;l ,aw;if thA 
 
 mjpf mOj;jk; nfhz;L ,aw;if thAit mOj;Jk; nghOJ mOj;jg;gl;l ,aw;if 
thA fpilf;fpwJ (CNG). ,J jw;nghOJ jhdpaq;fp thfdq;fspy; vhpnghUshf 
gad;gLfpwJ.  ,jpy; cs;s Kjd;ikahd i`l;Nuhfhh;gd; kPj;Njd; MFk;  (88.5%). nghpa 
yhhpfspy; ,J jpukhf;fg;gl;l epiyapy; mDg;gg;gLfpwJ.  ,J jputkhf;fg;gl;l ,aw;if thA 
(LNG)vdg;gLk;.  CNG mjpf mOj;jj;jpYk; LNG kpf Fsph;T+l;lg;gl;l jput epiyapYk; 
Nrkpj;J itf;fg;gLfpwJ.  CNG fPo;f;fz;l gz;Gfisg; ngw;Ws;sJ. 

 
• ,J kpfTk; kypthd kw;Wk; J}a;ikahd vhpnghUs;  
• ,jid gad;gLj;Jk; thfdq;fs; kpf Fiwthd fhh;gd;-il-Mf;i]ilAk;> 

i`l;Nuhfhh;gd;fisAk; ntsptpLfpd;wd. 
• ngl;Nuhy; kw;Wk; Briy tpl kpfTk; tpiyf; Fiwe;jJ. 
 
CNG apd; ruhrhp ,iaG. 
gFjpg; nghUl;fs; rjtPjk; 
kPj;Njd; 88.5 
<j;Njd; 5.5 
Gug;Ngd; 3.7 
gpA+l;Nld; 1.8 
ngd;Nld; 0.5 
 
vhpnghUs; thAf;fs; 
 ,aw;if thA jtpu NkYk; rpy thAf;fSk; vhpnghUshf gad;gLfpd;wd.  mtw;Ws; 
rpy. cw;gj;jp thA> epyf;fhp thA> caphp thA kw;Wk; ePh; thA. 
 
cw;gj;jp thA 
 cw;gj;jp thA vd;gJ fhh;gd; Nkhdhf;irL thATk; iel;u[d; thATk; fye;j 
fyitahFk;.  nrQ;#lhf;fg;gl;l fy;fhpapd; kPJ 1100°cntg;gepiyapy; fhw;Wld; fye;J 
cs;s ePuhtpia nrYj;Jtjd; %yk; cUthf;fg;gLfpwJ. ,J ,Uk;G v/F cw;gj;jp 
njhopw;rhiyfspy; vhpnghUshf gad;gLfpwJ. 
 

 
cw;gj;jp thA ntt;NtW ehLfspy; ntt;NtW ngah;fspy; mwpag;gLfpwJ.  ,J 
mnkhpf;fhtpy; kuthA vd;Wk;> ,q;fpyhe;jpy; cwpQ;R thA vd;W miof;fg;gLfpwJ. 
 
epyf;fhp thA 
 ,J i`l;u[d;> kPj;Njd; kw;Wk; fhh;gd;-il-Mf;i]L nfhz;l xU fyitahFk;.  ,J 
epyf;fhpia rpijj;J tbj;jypd; %yk; ngwg;gLfpwJ.  rpijj;J tbj;jy; vd;gJ fhw;wpy;yh 
#o;epiyapy; epyf;fhpia ntg;gg;gLj;JtjhFk;.  ,t;thA v/F cw;gj;jpapy; gad;gLj;jg;gLk; 
jpwe;j ntg;g ciyapy; gad;gLfpwJ.  ,t;thA rpy cNyhftpay; nray;ghLfspy; xLf;Fk; 
nghUshf gad;gLfpwJ. 
      
     

 

ePh; thA 
 ,J fhh;gd; Nkhdhf;irL kw;Wk; i`l;u[d; thAf;fspd; fyitahFk;.  ,J ePuhtpia 
fy;fhpapd; kPJ 1000°C ntg;gepiyapy;  nrYj;Jtjd; %yk; cw;gj;jp nra;ag;gLfpwJ.  ,J 
njhFg;G thA vd;W miof;fg;gLfpwJ.  NkYk; nkj;jdhy; kw;Wk; vspa 
i`l;Nuhfhh;gd;fis cw;gj;jp nra;ag;gLfpwJ.  njhopw;rhiyfspy; ,J vhpnghUshfTk; 
gad;gLfpwJ. 
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 C(g)+ H2O(g)
1000 C⎯⎯⎯→ CO(g)  +H2(g) 

 
caphp thA 
 ,J kPj;Njd; kw;Wk; fhh;gd;-il-Mf;irL thAf;fspd; fyitahFk;.  ,t;thA 
jhtuq;fs; kw;Wk;tpyq;Ffspd; fopTfs; rpijtilAk; nghOJ cUthf;fg;gLfpwJ.  
fhw;wpy;yh #o;epiyapy; fhpk nghUs;fs; rpijtilAk; nghOJ caphp thA cUthfpwJ.  
,J xU GJg;gpf;fj;jf;f Mw;wy; %yk; MFk;. 
        
epyf;fhp kw;Wk; mjd; tiffs; 
 gbk vhpnghUs;fspy; epyf;fhpAk; xd;whFk;.  ,J jdpj;j fhh;gd; kw;Wk; 
i`l;u[d;>Mf;]p[d;> iel;u[d; kw;Wk; ry;gh; nfhz;l fhh;gdpd; Nrh;kq;fis nfhz;l 
fyitahFk;.  Rkhh; 300kpy;ypad; Mz;LfSf;F Kd;G nghpa cutsT nfhz;l jhtuq;fshd 
nguzpfSk; ghrpfSk; ,Ue;jd.  ,itfs; G+kpapy; Vw;gl;l jpBh; khw;wj;jhy; kz;Zf;F 
mbapy; GijAz;ld.  ,itfs; nkJthf rpije;J mlh;j;jpahd kw;Wk;  Nyrhd gPl; 
vdg;gLk; nghUshf khwpd.  Fwpg;gpl;l fhyj;Jf;F gpwF mjpf ntg;gj;jpdhYk;> 
mOj;jj;jpdhYk; mOj;jg;gl;L epyf;fhpahf cUkhwpd.  epyf;fhp fhh;gid Kjd;ikahf 
nfhz;Ls;sJ.  ,we;j jhtuq;fs; epyf;fhpahf khWk; nkJthd epfo;r;rp fhh;gdhjy; 
vdg;gLfpwJ. 
 
epyf;fhpia ntspNa vLj;jy; 
 G+kpapd; Nkw;gug;gpw;F fPNo cs;s epyf;fhp gLiffspypUe;J epyf;fhp ntspNa 
vLf;fg;gLfpwJ.  G+kpapd; cs;Ns fhzg;gLk; epyf;fhpahdJ ntbg;nghUl;fis nfhz;L 
ntbf;f nra;J G+kpapd; Nkw;gFjpf;F nfhz;Ltug;gLfpwJ.  epyf;fhp gLifapd; Moj;ijg; 
nghWj;J epyf;fhpahdJ ,U topfspy; ntspNa vLf;fg;gLfpwJ. 
 
Nkw;gFjp Ruq;fk; Njhz;Ljy; 
 G+kpapd; Nkw;gFjpapy; 22mb Moj;jpy; epyf;fhp gLiffs; ,Uf;Fkhdhy; Nkw;gFjp kz; 
ntspNaw;wg;gl;L epyf;fhp Njhz;b vLf;fg;gLfpwJ.  ,J Nkw;gFjp ruq;fk; Njhz;Ljy; 
vdg;gLk;. 
  
     Nkw;gFjp Ruq;fk; Njhz;Ljy; 

 
 
fPo;gFjp Ruq;fk; Njhz;Ljy; 
 rpy ,lq;fspy; G+kpapd; kpf Mokhd gFjpfspy; epyf;fhp gLiffs; fhzg;gLk;.  
,e;epiyapy; G+kpapd; Moj;jpy; Ruq;fq;fs; Njhz;lg;gl;L epyf;fhp ngwg;gLfpwJ.  ,J 
fPo;gFjp Ruq;fk; Njhz;Ljy; my;yJ Mokhd Ruq;fk; Njhz;Ljy; vdg;gLfpwJ. 
 

 
  
 cyfstpy; Rkhh; 70 ehLfspy; epyf;fhp ,Ug;Gfs; fhzg;gLfpd;wd.  kpfg;nghpa 
,Ug;Gfs; mnkhpf;fh> u~pah> rPdh> M];jpNuypah kw;Wk; ,e;jpahtpy;  fhzg;gLfpd;wd.  
cyfstpy; 30 rjtPj epyf;fhpia toq;fp mnkhpf;fh ehlhdJ Kjyhtjhf jpfo;fpwJ.  
,e;jpahtpy; epyf;fhp ntl;b vLj;jy; 1774Mk; Mz;L njhlq;fpaJ.  ,e;jpah cyfstpy; 
epyf;fhp cw;gj;jpapy; %d;whtJ nghpa ehlhf jpfo;fpwJ.  cyfj;jpd; epyf;fhp ,Ug;Gfspy; 
%d;wpy; ,uz;L gq;F mnkhpf;fhtpYk; rPdhtpYk; cs;sJ. 
 
epyf;fhpapd; tiffs; 
 epyf;fhpia mjpy; cs;s fhh;gdpd; msitg; nghWj;Jk; ntsptpLk; ntg;ghw;wiyg; 
nghWj;Jk; ehd;F Kf;fpa tiffsha; tifg;gLj;jyhk;.  mitahtd> ypf;idl;> Jiz 
gpl;Lkpd];> gpl;Lkpd]; kw;Wk; Me;j;uirl;.  ,e;j ehd;F tiffs; mjpf ntg;ghw;wiyj; jUk; 
tiffs; MFk;.  mjpf ntg;ghw;wiyj; jUk; tifNa kpfTk; tpUk;gj;jf;fjhFk;. 
 
 
 
ypf;idl; 
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 ,J gOg;G epwKila xU kpfTk; juk; Fiwe;j epyf;fhpahFk;.  ,jpYs;s fhh;gdpd; 
rjtPjk; 25-35%. ypf;idl; mjpf msT ePiuAk; nkhj;j epyf;fhp ,Ug;gpy; Vw;f;Fiwa 
ghjpastpidAk; nfhz;Ls;sJ.  ,J kpd;rhu cw;gj;jpapy; gad;gLfpwJ.  njhFg;G 
Kiwapyhd ,aw;if thAitAk;> cug;nghUl;fisAk; cw;gj;jp nra;aTk; gad;gLfpwJ. 
 
gpl;Lkpd]; epyf;fhp 
 epiwa ,aw;gpay; kw;Wk; Ntjpapay; khw;wq;fshy; Jiz gpl;Lkpd]; epyf;fhp 
gpl;Lkpd]; tif epyf;fhpahf khw;wk; ngw;Ws;sJ.  ,J mlh; fUik epwKk; fbdj; 
jd;ikiaAk; nfhz;lJ.  ,t;tif epyf;fhpapy; 45-86% fhh;gd; cs;sJ.  NkYk; mjpf 
ntg;ghw;wy; kjpg;igAk; ngw;Ws;sJ.  ,J kpd;rhuk; cw;gj;jp nra;ag; gad;gLfpwJ. ,t;tif 
epyf;fhpapd; kw;WnkhU gad;ghL> ,Uk;G kw;Wk; v/F cw;gj;jpj; njhopw;rhiyfSf;F fy;fhp 
toq;FtjhFk;.  NkYk; ,t;tif epyf;fhpapypUe;J fpilf;Fk; cg tpisg;nghUl;fs; 
ngapz;Lfs;> ieyhd; kw;Wk; gy;NtW nghUl;fs; jahhpf;fg; gad;gLfpd;wd. 
 
Me;j;uirl; 
 ,J kpfTk; cah;juk; nfhz;l epyf;fhp tifahFk;.  kpFe;j fbdj;jd;ikAk; mlh; 
fUik epwj;ijAk; nfhz;lJ.  ,t;tif epyf;fhp kpfTk; ,NyrhdJk; cah;e;j ntg;g 
Mw;wiyAk; nfhz;lJ.  Me;j;uirl; epyf;fhpahdJ kpfTk; fbdkhdJ.  Mlh; fUik epwKk; 
gsgsf;Fk; jd;ikiaAk; nfhz;lJ.  ,jpYs;s fhh;gdpd; rjtPjk; 86-97% MFk;. gpl;Lkpd]; 
epyf;fhpia tpl rw;W cah;e;j ntg;ghw;wy; kjpg;ig cilaJ.  Me;j;uirl; epyf;fhp ePz;l 
Neuk; vhpe;J mjpf ntg;gj;ijAk; Fiwthd J}rpapidAk; jUfpwJ. 
 
epyf;fhpapd; gad;fs; 
• epyf;fhp ntg;gj;ijAk; kpd;rhuj;ijAk; cw;gj;jp nra;ag; gad;gLfpwJ. 
• caTg;nghUl;fs;> ePh; xl;lh nghUl;fs; nurpd;fs;> moFrhjdg;nghUl;fs; ~hk;G kw;Wk; 

gw;gir Nghd;wit jahhpf;fg; gad;gLk; rpypf;fdpd; topg;nghUl;fis cw;gj;jp nra;ag; 
gad;gLfpd;wd. 

• nray;kpF fhp Kfg;G+r;RfspYk; gps mof rhjdg;nghUl;fspYk; gad;gLfpwJ.   
• fhfpjk; jahhpg;gjpy; epyf;fhp gad;gLfpwJ. 
• mYkpdh J}a;ikg;gLj;Jk; njhopw;rhiyfis cUthf;f epyf;fhp gad;gLfpwJ. 
• kpfTk; typik nfhz;lJ Mdhy; ,tw;wpd; ,Nyrhd fhh;gd; ,iofs; fl;Lkhdk;> 

kiyNaWk; igf;Ffs; nld;dp]; uhf;nfl;Lfs; jahhpf;fg; gad;gLfpwJ. 
• epyf;fhpapypUe;J ngwg;gLk; nray;kpF fhp ePh; kw;Wk; fhw;W Rj;jg;gLj;Jk; tbfl;bfspYk; 

rpWePuf Rj;jpfhpg;G fUtpfspYk; gad;gLfpwJ. 
 

 
  
epyf;fhpapypUe;J fpilf;Fk; tpisnghUl;fs; 
 fhw;wpy;yh #oypy; epyf;fhpia ntg;gg;gLj;Jk;nghJ mJ vhpahky; epiwa 
tpisnghUl;fisj; jUfpwJ.  fhw;wpy;yh #oypy; epyf;fhpia ntg;gg;gLj;jp> rpijj;J 
tbj;jYf;F cl;gLj;jp Mapuj;jpw;Fk; Nkw;gl;l ntt;NtW tifahd nghUl;fs;> 
cgtpisnghUl;fs; ngwg;gLfpwJ.  Nrhg;Gfs;> M];gphpd; khj;jpiufs;> fiug;ghd;fs;> 
fhaq;fs; gpsh];bf;Ffs;> nraw;if ,iofs; (Nuahd;> ieyhd; Nghd;wit) Mfpait rpy 
vLj;Jf;fhl;LfshFk;.  ,ijr;rpijj;J tbj;jypy; fpilf;Fk; Kf;fpa tpisnghUl;fshtd.  
Fy;fhp> epyf;fhpj;jhh;> mk;Nkhdpah kw;Wk; epyf;fhp thA. 
 
epyf;fhpiar; rpijj;J tbj;jy; 
 Ma;tfj;jpy; epyf;fhpiar; rpijj;J tbj;jiy ehk; nra;a KbAk;.  mjw;fhd 
cgfuz mikg;G fPNo fhl;lg;gl;Ls;sJ. 

 
 
 xU Nrhjidf;Fohapy; Ez;zpa Jfshf;fg;gl;l epyf;fhp vLj;Jf;nfhs;sg;gl;L 
ntg;gg;gLj;jg;gLfpwJ.  Fwpg;gpl;l ntg;gepiyapy; epyf;fhp rpijTw;W fy;fhp fhpj;jhh;> 
mk;Nkhdpah kw;Wk; epyf;fhpthA Mfpait cUthfpd;wd.  ,uz;lhtJ Nrhjidf;Fohapy; 
fhpj;jhh; gbfpwJ.  fhpthA gf;ff;Fohapd; topNa ntspNaWfpwJ.  ,t;tpidapy; cUthFk; 
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mk;Nkhdpah ePhpdhy; cwpQ;rg;gl;L mk;Nkhdpak; i`l;uhf;irL cUthfpwJ.  ,Wjpahf 
fUikepwgbthf fy;fhp Nrhjidf;Fohapy; jq;fptpLfpwJ. 
 
fy;fhp: fy;fhp 98% fhh;gidf; nfhz;Ls;sJ.  ,J Ez; JisfSilaJ fUikahd kw;Wk; 
kpFe;j J}a;ikahd epyf;fhp gbthFk;.  ,J xU rpwe;j vhpnghUs; kw;Wk; Gifapd;wp 
vhpaf;$baJ.  ,J ngUk;ghYk; cNyhfq;fis mtw;wpd; jhJf;fspypUe;J gphpj;njLj;jypy; 
xLf;fpahf gad;gLfpwJ.  vhpnghUs; thAf;fshd cw;gj;jp thA ePh;thA Mfpatw;iw 
cw;gj;jp nra;ag; gad;gLfpwJ. 
 
fhpj;jhh;:,J gy;NtW fhh;gd; Nrh;kq;fspd; fyitahFk;.  ,J nfl;bahd tpUk;gj;jfhj 
kzKila xU fUikepw jputkhFk;.  ,jid gpd;df;fha;r;rp tbf;Fk;nghOJ ngd;rPd;; 
nlhYtpd; gPdhy; kw;Wk; mdpyPd; Nghd;w gy;NtW Ntjpg;nghUl;fs; fpilf;fpd;wd.  ,it 
rhaq;fs; ntbnghUl;fs; ngapz;Lfs;> nraw;if ,iofs;> kUe;Jfs; kw;Wk; 
G+r;rpf;nfhy;ypfs; jahhpf;fg; gad;gLfpd;wd. fhpj;jhspypUe;J fpilf;Fk; kw;nwhU 
Kf;fpag;nghUs; ehg;jyPd; cUz;ilfs; (me;JUz;ilfs;) MFk;.  ,it G+r;rp tpul;bfshf 
gad;gLfpd;wd. 
 
fhpthA: ,J efuthA vd;Wk; miof;fg;gLfpwJ.  ,J Kjd;ikahf i`l;u[d; kPj;Njd; 
kw;Wk; fhh;gd; Nkhdhf;irL Mfpa thAf;fspd; fyitahFk;.  ,f;fyitapy; cs;s 
thAf;fs; vhpAk; jd;ik nfhz;lit vd;gjhy; rpwe;j vhpnghUshfg; gad;gLfpwJ.  NkYk; 
,J mjpf fNyhhp kjpg;Gk; nfhz;lJ. 
 
mk;Nkhdpah: epyf;fhpapypUe;J fpilf;Fk; kw;nwhU cg tpisnghUs; mk;NkhdpahthFk;.  
,J mk;Nkhdpak; ry;Ngl; mk;Nkhdpak; fhg;gh; gh];Ngl; nghd;witfs; jahhpf;fg; 
gad;gLfpwJ. 
 
epyf;fhp fUg;G ituk; vd;W miof;fg;gLfpwJ.  Vnddpy; ,J tpiykjpg;gw;wJ.  
1000fpfp epyf;fhpahdJ 700 fpfp fy;fhp> gy ypl;lh;fs; mk;Nkhdpah> 50 ypl;lh;fs; 
fhpj;jhh; kw;Wk; 400kP3fhpthAitj; juty;yJ. 
 
ngl;Nuhypak; 
 ngl;Nuhypak; vd;w nrhy; ‘ghiw’ vdg; nghUs;gLk; ‘ngl;uh’ kw;Wk; vz;nza; vdg; 
nghUs;gLk; ‘Xypak;’ vd;w ,yj;jpd; nkhopr; nrhw;fspypUe;J ngwg;gl;lJ.  ,J 
goq;fhyj;jpy; flypy; tho;e;j caphpdq;fs; ,we;J mOFk; nghOJ cUthd xU gbk 
vhpnghUshFk;.  Ngl;Nuhypak; G+kpapy; fhzg;gLk; gy;NtW jpl> jput thA epiyfspy; 
fhzg;gLk; i`l;Nuhfhh;gd;fspd; fyitahfk;.  nghJthf ngl;Nuhypak; vd;gJ jput 
epiyapy; fhzg;gLk; fr;rh vz;nziaf; Fwpf;Fk;.  Mdhy; ngl;Nuhypak; vd;gJ ,aw;if 
thA> jplepiy gpl;Lnkd; Mfpatw;iwAk; Nrh;j;Nj Fwpf;Fk; xU nrhy;yhFk;.  ,aw;if thA 
kw;Wk; fr;rh vz;nza; Kjd;ik gbk vhpnghUl;fs; vdg;gLfpd;wd. 
 

 
goq;fhyj;jpy; ehfhpfq;fs; fr;rh xl;Lk; nghUl;fshfg; gad;gLj;jpAs;sd.  gy;NtW 
gug;Gfspy; ePh;Gfhtz;zk; jLg;gjw;F xl;Lk; nghUshf gad;gLj;jg;gl;lJ 

 
ngl;Nuhypaj;jpd; guty; (msT) 
 cyfpy; Kjd;ikahd ngl;Nuhypak; cw;gj;jp ehLfs; mnkhpf;f If;fpa ehLfs;> 
Fitj;><uhf;><uhd;> u~;ah kw;Wk; nkf;]pNfh.  ,e;jpahtpy; m];]hk;> F[uhj;> kfhuh~;buh 
(Kk;ig)> Me;jpu gpuNjrk; (Nfhjhthp> fpU~;zh ejpg;gLiffs;)> jkpo;ehL (fhtphpg;gLif) 
Mfpa ,lq;fspy; fhzg;gLfpwJ.  G+kpiaj; Jisapl;L Mo;Jisf; fpzWfs; %yk; 
ngl;NuhypakhdJ fUik epw jputkhf ntspNa vLf;fg;gLfpwJ. 
 

ngl;Nuhypak; vLf;fg;gLk; ,lq;fs; 
 

cyfpd; Kjy; ngl;Nuhypa vz;nza;f; fpzW 1839Mk; Mz;L mnkhpf;fhtpy; cs;s 
ngd;rpy;Ntdpahtpy; Njhz;lg;gl;lJ.  ,uz;lhtJ vz;nza;f; fpzW 1867Mk; Mz;L 
,e;jpahtpy; mrhkpy; khf;Fk; vd;w ,lj;jpy; Njhz;lg;gl;lJ. 
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fr;rh vz;nzia Rj;jpfhpj;jy;  
 vz;nza;f; fpzWfspypUe;J fpilf;Fk; mlh;e;j fUik epw tOtOg;ghd J}a;ikaw;w 
ngl;NuhypakhdJ ePh;> jpz;kj; Jfs;fs;> kPj;Njd;><j;Njd; Nghd;w thAf;fs; Mfpatw;iw 
khRf;fshff; nfhz;Ls;sJ.  gy;NtW gad;ghl;Lf;F cfe;jjhf khw;Wtjw;F ngl;Nuhypak; 
mjd; gfjpg;nghUl;fshf gphpf;fg;gl Ntz;Lk;.  gad;kpf;f cg tpisnghUl;fis 
ngl;Nuhypaj;jpypUe;J gphpj;njLf;fTk; Njitaw;w khRf;fis ePf;fTk; nray;gLj;jg;gLk; Kiw 
Rj;jpfhpg;G vd;gLk;.  ,r;nray;ghl;by; cs;s gbepiyfs; fPNo jug;gl;Ls;sd. 
 

 
ePiug; gphpj;njLj;jy; 
 vz;nza;f; fpzWfspypUe;J ngwg;gLk; fr;rh vz;nza; cg;G ePiuAk; Nrh;e;Nj 
ngw;wpUf;Fk;.  vdNt Kjy; gbahf ePuhdJ fr;rh vz;nzapypUe;J gphpj;njLf;fg;gLfpwJ. 
 
ry;gh; Nrh;kq;fisg; gphpj;njLj;jy; 
 fr;rh vz;nzapy; cs;s jPq;F tpistpf;Fk; ry;gh; Nrh;kq;fs; khRf;fshf cs;sd.  
,e;epiyapy; ,k;khRf;fs; ntspNaw;wg;gLfpd;wd. 
 
gpd;df;fha;r;rp tbj;jy; 
 ngl;Nuhypak; vd;gJ ngl;Nuhypa thA> ngl;Nuhy;> Bry;> kz;nzz;nza; caT 
vz;nza;> ghugpd; nkOF Mfpatw;iw nfhz;l xU fyitahFk;.  ,e;jg; gFjpg;nghUl;fis 
gpd;df; fha;r;rp tbj;jy; fyd;fspy; gpd;dfha;r;rp tbj;jy; fyd;fspy; gpd;dfha;r;rp tbj;jy; 
%yk; gphpf;fg;gLfpd;wd.  ntt;NtW nfhjpepiyfis cila jputq;fs; mlq;fpa fyitia 
ntg;gg;gLj;jp jdpj;jdpahfg; gphpj;J gpd;G Fsph;tpj;jiy gpd;df;fha;r;rp tbj;jy; vd;fpNwhk;. 
 
 J}a;ikaw;w ngl;Nuhypak; Kjypy; 400°C xU ciyapy; ntg;gg;gLj;jg;gLfpwJ.  fr;rh 
vz;nza; Mtp ciyapd; Nkw;gFjpia te;jilAk; nghOJ gy;NtW gFjpfshf mtw;wpd; 
nfhjpepiyapd; mbg;gilapy; gphpfpd;wd. ,g;gFjpg; nghUl;fs; gpd;tUk; ml;ltizapy; 
jug;gl;Ls;sd.  gad;jUk; gy nghUl;fs; ngl;Nuhypaj;jpypUe;Jk; ,aw;if thAtpypUe;Jk; 
fpilf;fpd;wd.  ,it ‘ngl;Nuhnfkpf;fy;];” vdg;gLfpd;wd.  ,g;nghUl;fs; blh;n[d;Lfs;> 
nraw;if ,iofs; kw;Wk; ghypj;jPd;  Nghd;w kdpjdhy; cUthf;fg;gl;l gpsh];bf;Ffs; 
jahhpf;fg; gad;gLfpd;wd.  ,aw;if thAtpypUe;J fpilf;Fk; i`l;u[d; cuq;fs; jahhpf;fg; 
gad;gLk;.  ,J tzpfuPjpahf Kf;fpaj;Jtk; tha;e;jjhf fUjp ngl;Nuhypaj;ij ehk; 
‘fUg;Gj;jq;fk;’ vd;fpNwhk;. 
 
ngl;Nuhypaj;jpd; gad;fs; 
 fr;rh vz;nzapypUe;J ngwg;gLk; gy;NtW tpisnghUl;fs; vz;zw;w gad;ghLfisf; 
nfhz;Ls;sd. 
• jputkhf;fg;gl;l ngl;Nuhypa thA (LPG) tPLfspYk; njhopw;rhiyfspYk; vhpnghUshf 

gad;gLfpwJ.  
• ngl;Nuhy;> Bry; thfdq;fSf;F vhpnghUshfg; gad;gLfpwJ.  ,it kpd;rhu 

n[dNul;lh;fis ,af;fTk; gad;gLfpd;wd. 
• cyh; ryit nra;tjw;F xU fiug;ghdhf ngl;Nuhy; gad;gLfpwJ. 
• ];lt; mLg;GfspYk; n[l;tpkhdq;fspYk; kz;nzz;nza; vhpnghUshfg; 

ngl;Nuhypaj;jpypUe;J gad;gLfpwJ. 
• Ngl;Nuhypaj;jpypUe;J ngwg;gLk; caT vz;nza; ve;jpu ghfq;fspd; Nja;khdj;ijf; 

Fiwf;fTk; ve;jpuq;fs; JUg;gpbf;fhkYk; ghJfhf;f cjTfpwJ. 
• Ghugpd; nkOF> nkOF th;j;jpfs;> fspk;G kUe;Jfs;> vOjg; gad;gLk; ik> tz;zk; 

jPl;Lk; ngd;rPy;fs; jahhpf;fTk; gad;gLfpd;wd. 
• gpl;Lkd; my;yJ m];ghy;l; rhiyfs; mikf;fg; gad;gLfpwJ. 
 
ngl;Nuhypaj;ijg; gphpj;njLj;jy; 
 
vhpnghUs; 
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 vhpAk;nghOJ ntg;ghw;wiyj;jUk; ve;jg; nghUisAk; ehk; vhpnghUs; vdyhk;.  ,e;j 
ntg;ghw;wiy ehk; rikf;f> #LgLj;j kw;Wk; epiwa njhopw;rhiyfs; kw;Wk; cw;gj;jp 
nray;ghLfSf;F gad;gLj;jyhk;.  md;whl tho;tpy; ehk; gad;gLj;Jk; rpy vhpnghUl;fs; rpy 
kuk;> fhp> ngl;Nuhy;> Bry; kw;Wk; ,aw;if thA. 
 
vhpnghUl;fspd; tiffs; 
 ,aw;gpay; epiyiag; nghWj;J vhpnghUl;fs; gy;NtW tiffspy; 
tifg;gLj;jg;gLfpd;wd.  mitahtd> jpl> jput kw;Wk; thA vhpnghUl;fs;. 
 
jpl vhpnghUl;fs; 
 kuk; kw;Wk; epyf;fhp Nghd;wit jpl epiyapy; cs;sjhy; jpl vhpnghUl;fs; 
vdg;gLfpd;wd.  ,e;jtif vhpnghUl;fs; Kjd; Kjypy; kdpjdhy; gad;gLj;jg;gl;lJ.  
,tw;iw vspjpy; Nrkpf;fTk; nfhz;L nry;yTk; KbAk;.  ,tw;Wf;fhd cw;gj;jpr; nryT 
FiwT. 
 
jput vhpnghUl;fs; 
 ngUk;ghyhd jput vhpnghUl;fs; ,we;j jhtu> tpyq;Ffspd; gbkq;fspypUe;J 
ngwg;gLfpd;wd.  ngl;Nuhypa vz;nza;> fh;j;jhh; kw;Wk; My;f`hy; Mfpait rpy jput 
vhpnghUl;fshFk;.  ,e;j vhpnghUl;fs; vhpAk;nghOJ mjpf Mw;wiyf; jUfpd;wd.  NkYk; 
rhk;gy; juhky; vhpfpd;wd. 
 
thA vhpnghUl;fs; 
 epyf;fhp thA> vz;nza; thA> cw;gj;jp thA kw;Wk; i`l;u[d; thA Mfpait thA 
vhpnghUs;fSf;F rpy vLj;Jf;fhl;Lfs; MFk;. 
 
vhpnghUl;fs; gz;Gfs; 
 xU ey;ypay;G vhpnghUs; gpd;tUk; gz;Gfisg; ngw;Ws;sJ. 
• vspjpy; fpilf;ff;$baJ.  
• vspjpy; nfhz;L nry;yg;glf;$baJ. 
• Fiwe;j tpiyapy; fpilf;ff;$baJ. 
• cah;e;j fNyhhp kjpg;igf; nfhz;lJ. 
• mjpfkhd ntg;gj;ij ntsptplf;$baJ. 
• vhpe;j gpwF tpUk;gj;jfhj fopTfis jUtjpy;iy. 
 
vhpnghUs; jpwd; 
 ve;j vupnghUSk; fhh;gid xU Kf;fpag; gFjpg; nghUshff; nfhz;Ls;sJ.  xU 
vhpnghUs; vhpAk;nghOJ Mf;]p[Dld; ,ize;J vhpe;J mjpfsT ntg;gj;ij ntsptpLfpwJ 
xU vhpnghUs;  FWfpa fhyj;jpy; ngUksT ntg;gj;jpid ntsptpl Ntz;Lk; vd ehk; 
vjph;ghh;f;fpNwhk;.  xU vhpnghUspd; jpwid fPo;f;fz;ltw;wpypUe;J Ghpe;J nfhs;syhk;. 
 
Fwpg;gplj;jf;f Mw;wy; 
 XuyF epiwAila vhpnghUs; vhpAk;nghOJ ntsptplg;gLk; ntg;g Mw;wNy 
Fwpg;gplj;jf;f Mw;wy; vdg;gLk;.  ,J XuyF epiwf;fhd Mw;wy;  vd tiuaWf;fg;gLfpwJ.  
,J vhpnghUl;fspy; Njf;fp itf;fg;gl;Ls;s Mw;wiy mstpl gad;gLfpwJ.  ,jd; myF 
JKg-1 

 

fNyhhp kjpg;G 
 rhjhuz #o;epiyfspy; epiyahd mOj;jj;jpy; xU vhpnghUs; KOikahf vhpe;J 
ntsptpLk; ntg;ghw;wypd; msthFk;.  ,J Kj/Kg vd;w myfpy; msf;fg;gLfpwJ. 
 
gy;NtW vhpnghUl;fspd; fNyhhp kjpg;G ml;ltiz 
 

vhpnghUs; fNyhhp kjpg;G 
khl;Lr;rhzf;fl;b 6000-8000 
kuk; 17000-22000 
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Epyf;fhp 25000-33000 
ngl;Nuhy; 45000 
kz;nzz;nza; 45000 
Bry; 45000 
kPj;Njd; 50000 
CNG 50000 

LPG 55000 

caphp thA 35000-40000 
i`l;up[d; 150000 
 
Mf;Nld; vz;: 
 ,J ngl;Nuhypy; cs;s Mf;Nld; vd;w i`l;Nuhfhh;gdpd; msitf; Fwpf;Fk; xU 
vz;zhFk;.  cah;e;j Mf;Nld; vz;iz ngw;Ws;s vhpnghUs; xU ey;ypay;G vhpnghUshFk;. 
 
rPl;Nld; vz; 
 ,J Bry; vQ;rpdpy; cs;s vhpnghUspd; gw;witg;g fhy msit msg;gjhFk;.  
rPl;Nld; vz; mjpfk; vdpy; mJ Fiwthd gw;witg;G Neuj;ijf; Fwpf;Fk; cah;e;j rPl;Nld; 
vz;nfhz;l vhpnghUs; xU ey;ypay;G vdg;gLk;. 
 
Mf;Nld; vz; - rPl;Nld; vz; NtWghLfs; 
 

Mf;Nld; vz; rPl;Nld; vz; 
Mf;Nld; vz; kjpg;gPL ngl;NuhYf;F 

gad;gLj;jg;gLfpwJ. 
rPl;Nld; vz; kjpg;gPL BrYf;Fg; 
gad;gLfpwJ. 

,J ngl;NuhypYs;s Mf;Nldpd; msitf; 
Fwpf;fpwJ. 

,J Bry; vQ;rpdpYs;s gw;witg;G 
vhpnghUspd; Neuj;ijf; Fwpf;fpwJ. 

ngd;rPd;> my;yJ nlhY tpid Nrh;g;gjd; 
%yk; ngl;Nuhypd; Mf;Nld; vz;;iz 

mjpfhpf;f KbAk;. 

Mrpl;Nlhidr; Nrh;g;gjd; %yk; Brypd; 
rPl;Nld; vz;iz mjpfhpf;f KbAk;. 

cah;e;j Mf;Nld; vz; ngw;Ws;s 
vhpnghUspd; rPl;Nld; vz; Fiwthf  

,Uf;Fk; 

mjpf rPl;Nld; vz; ngw;Ws;s vhpnghUspd; 
Mf;Nld; vz; Fiwthf ,Uf;Fk;. 

 
khw;W vhpnghUl;fs; 
 ,g;G+kpapy; cs;s ,aw;if tsq;fs; ahTk; kdpjdhy; kpf tpiuthfg; gad;gLj;jg;gl;L 
tUfpwJ.  vdNt mit tpiutpy; jPh;e;JtpLk;  tof;fkhf ehk; gad;gLj;jp tUk; vhpnghUs; 
ngl;Nuhypak;.  GJg;gpf;f ,ayhjJ kw;Wk; tpiutpy; jPh;e;J Ngha;tpLk;.  ,d;Dk; 148 
Mz;LfSf;F kl;LNk epyf;fhpAk;> 40 tUlq;fSf;F kl;LNk ngl;NuhypaKk;> 61 
tUlq;fSf;F kl;LNk ,aw;if thATk; ,Uf;Fk;  vd fzf;fplg;gl;Ls;sJ.  vdNt> khw;W 
Mw;wy; %yq;fs; fz;lwpa Ntz;ba Njit ,Uf;fpwJ.  NkYk; gbk vhpnghUl;fs; 
ntsptpLk; jPq;fhd thAf;fis fhh;gd;-il-Mf;irL> fhh;gd; Nkhdhf;irL kw;Wk; ry;gh;-il-
Mf;irL Nghd;wit ek; Rw;Wr;#oiy khRgLj;Jfpd;wd.  gbk vhpnghUl;fis 
vhpf;Fk;nghOJ cUthFk; ntg;gk; G+kpapd; tspkz;lyj;ij ntg;gg;gLj;JfpwJ.  ek;Kila 
Rw;Wg;Gwj;jpy; juj;jpid cah;j;Jtjw;F #oiy khRg;gLj;jhj xU vhpnghUs; Njit 
vd;gij ehk; ek;GfpNwhk;.  mj;jifa khw;W vhpnghUl;fs; rpytw;iw ,q;F fhz;Nghk;. 
 
caphp Bry; 
 ,J jhtu vz;nza;fshd NrhahgPd; vz;nza;> Mkzf;F vz;nza;> Nrhs 
vz;nza;>#hpafhe;jp vz;nza;> gUj;jp tpij vz;nza;>muprp jtpL vz;nza; kw;Wk; ,ug;gh; 
ku tpij vz;nza; Mfpatw;wpy; ,Ue;J fpilf;fpwJ. 
 
fhw;whw;wy; 
 fhw;whiyfs; %yk; fhw;whw;wy; ngwg;gLfpwJ fhw;W tPRk; nghOJ fhw;whiyfs; 
gpNsLfs; Rod;W mit ,izf;fg;gl;Ls;s ildNkh(kpd;dpaw;wp) %yk; kpd;rhuk; cw;gj;jp 
nra;ag;gLfpwJ.  ngUk;ghyhd fhw;whiyfs; jkpofj;jpy; faj;jhW> Muy;tha;nkhop> gy;ylk; 
kw;Wk; Fbkq;fsk; Mfpa Ch;fspy; mike;Js;sd. 
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    Rhz vhpthA 
 fhw;wpy;yhr; #oypy; khl;Lr; rhzj;ij nehjpf;f itj;J rhz vhpthA ngwg;gLfpwJ.  
,jpy; ngUk;ghz;ikahf kPj;NjDk; rpwpjsT <j;NjDk; cs;sJ.  ,t;thW ngUk;ghYk; 
fpuhkg;Gwq;fspy; rikf;fTk; ve;jpuq;fs; ,af;fTk; gad;gLfpwJ. 
 
#hpa Mw;wy;  
 #hpad; G+kpapy; caphpdq;fs; thoj;jFe;j #o;epiyia cz;lhf;fp Kjd;ikahd 
kw;Wk; Kf;fpakhd Mw;wy; %ykhFk;.  ,J tpiyapy;yh kw;Wk; GJg;gpf;ff;$ba Mw;wy; 
tskhFk;.  ,J Rw;Wr;#oiy ghjpf;fhjJ.  ,e;j Mw;wy; cyfj;jpd; Njitfis G+h;j;jp 
nra;tjw;fhd xU Mw;wy; tha;e;j gbk tskhFk;.  Mwptpay; kl;Lk; njhopy;El;gj;jpy; 
Vw;gl;Ls;s tsh;r;rpapdhy; #hpa Mw;wy; NkYk; gad;gLj;Jtjw;F vspjhfTk; ,d;iwa 
Mw;wy; rhh;e;j gpur;ridfis jPh;g;gjhfTk; cs;sJ.  #hpa Mw;wy; xU ghpRj;jkhd Mw;wy; 
Fiwe;j Kaw;rpfisf; nfhz;L mjpfsT Mw;wiy gy;NtW fUtpfisf; nfhz;L ehk; ngw 
KbAk;. 
 

#hpa Mw;wypd; gad;ghLfs; 
 

gy;NtW Jiwfspy; #hpa Mw;wy; epiwa gad;ghLfisg; ngw;Ws;sJ. 
• #hpa Mw;wy; ePh; #Nlw;wpapy; gad;gLfpwJ. 
• tptrha> tpyq;Ffs; rhh;e;j nghUl;fis cyu itf;fg; gad;gLfpwJ. 
• kpd;dhw;wy; cw;gj;jpapy; gad;gLfpwJ. 
• #hpa gRik ,y;yq;fspy; gad;gLfpwJ. 
• #hpa Mw;wiyf; nfhz;;L ePh; ,iwj;jy;> fha;r;rp tbj;jy;> rikj;jy; kw;Wk; ciyfspy; 

#Nlw;Wjy; Nghd;wtw;iwr; nra;ayhk;. 
  
 

 
 
 


