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V.NIRMALAN(B.Sc) SCIENCE WORLD -ZOOM CLASS 0771805232 

jhtu ,ioaq;fSk; tpyq;F ,ioaq;fSk; 

myF-1 
fy xOq;fikg;G kl;lk; 

fyk;      ,ioak;      mq;fk;      njhFjp      mq;fp 

,ioak; (Tissue)  
• nghJthd cw;gj;jp Njhw;Wthiaf;nfhz;l Fwpj;j njhopy;fis Mw;Wtjw;fhf 

rpwj;jyile;j fyf; $l;lk; ,ioak; vdg;gLk;. 

• jhtu ,ioaq;fis fl;likg;G njhopw;ghL vd;gtw;wpd; mbg;gilapy; 2 
tifahf gpupf;fyhk; 

1. epiyapioak; 
2. gpupapioak; 

gphpapioak; 

• njhlh;r;rpahf ,ioAUg; gphpifaile;E Gjpa fyq;fis Njhw;Wtpf;Fk; ,ioaq;fs; 
gphpapioaq;fs; vdg;gLk; . 

❖ gpupapioaj;jpd; ,ay;Gfs; 

✓ rpwpaJ> capUs;s fyq;fis nfhz;lJ 
✓ fyj;jpilntsp mw;wJ 
✓ njspthd fU fhzg;gLk; 
✓ Gd;ntw;wplk; ,y;iy 
✓ ,iokzp mjpfstpy; fhzg;gLk;  

 
 

• gphpapioaq;fshy; jhtuk; ePsj;jpYk; mfyj;jpYk; mjpfhpf;Fk;  
                
 
 
 
 

 

• 3 tif 
1. cr;rpg;gphpapioak; 
2. ,ilGFe;j gphpapioak; 
3. gf;f gphpapioak; 
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 cr;rp gphpapioak;  

• jz;bd;> Nthpd; tsh;r;rpailAk; EdpgFjpapy; fhzg;gLk;  

• ,jd; fhuzkhf jhtuk; cauj;jpy; mjpfupf;Fk; 

• cauj;jpy; mjpfupg;G Vw;gLk; 

• ,t; tsu;r;rp Kjyhd tsr;rp vdg;gLk;  
 
gf;f gphpapioak;  

• ,Utpj;jpiy jz;bYk; NthpYk; cs;s khwpioaq;fspy; fhzg;gLk;  

• ,Utpj;jpiy jhtu Ntupy;  epiyf;Fj;J mr;Rf;F rkhe;jukhf fhzg;gLk; 
 
,ilGFe;j gphpapioak;   

• jz;bd; fZtpilfspy; fhzg;gLk;  

• jhtu fZ ,ilj;J}uk; mjpfupg;gjw;F fhuzkhFk; 
 

epiyapioak; 
gpupifailahj fyq;fis  nfhz;L fhzg;gLk; ,ioak; epiyapioak; MFk;. 
 
2 tif epiyapioak;  

1. vspa epiyapioak; 
2. rpf;fyhd epiyapioak; 

 
vspa epiyapioak; 

• NkYk; gpupifailahj xNu tifahd fyq;fis nfhz;l $l;lk; vspa epiyapioak; 
vdg;gLk; 
3 tif vspa epiyapioak; fhzg;gLk; 

1. Gilf;fytpioak; 
2. xl;Lf;fytpioak; 
3. ty;yUf;Ffytpioak; 

 

Gilf;fytpioak; 

 

 

 

 

 

 

 

 

 

Gilf;fytpioaj;jpd; ,ay;Gfs;  

• capUs;s fyq;fshy; MdJ 
• fyq;fs; Nfhs> ePs;tl;l tbtpy; fhzg;gLk; 
• fyr;Rtu; nky;ypaJ> rPuhd jbg;Gila nrYNyhrhy; Mf;fg;gl;l fyr;Rtuhy; 

Mf;fg;gl;bUf;Fk;; 
• ngupa Gd;ntw;wplk;> fyj;jpilntsp fhzg;gLk; 
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fhzg;gLk; ,lk;  
➢ jz;L>Ntu; vd;gtw;wpd; Nkw;gl;il ikatpioaq;fspy; 
➢ jhtu ,iyfspy; Ntypf;fhy;> flw;gQ;R Gilf;fy tpioak; (,iy eLtpioak;) 

    ,it gr;raTUkzpia nfhz;lJ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

➢ epyf;fPo; jz;L> Ntu;> gok; vd;gtw;wpy; Nrkpg;gpioakhf njhopw;gLk; 
cUisf;fpoq;F> ful;> tw;whis. gg;ghrp> thio 
 

➢ tpj;Jf;fspd; tpj;jftpioaq;fspy; 
 

Gilf;fytpioaj;jpd; njhopy;fs; 
 
1.xspj;njhFg;G- Ntypf;fhy; Gilf;fytpioak; 
2. czit Nrkpj;jy;- kuts;sp> gg;ghrp 
3. ePiu Nrkpj;jy;- tws;epyj;jhtuk; 
4. jhq;Fk; njhopiy Nkw;nfhs;sy;- fhrpj;Jk;ig 
 
 

 

 

 

 

 

 

 

 

• capUs;s fyq;fs; 

• fyr;Rtu; Kiyapy; jbg;gile;J fhzg;gLk; 

• FWf;Fntl;LKfk; mWNfhz tbtj;jpy; fhzg;gLk;  

• njsptw;w fyj;jpilntspfs; fhzg;gLk; 
fhzg;gLk; ,lk;  

• ,Utpj;jpiy jhtu eypthd jz;Lfspd; Nkw;gl;ilapy; 
• ,Utpj;jpiy jhtu ,iyapd; eLeuk;gpd; ,U gf;fq;fspYk; fhzg;gLfpd;w fyq;fspy; 

fhzg;gLk;.  
 

 

 



4 
 

V.NIRMALAN(B.Sc) SCIENCE WORLD -ZOOM CLASS 0771805232 

njhopy; 

• nghwpKiw tYitAk; cWjpiaAk; toq;Fk; 

• ,jdhy; jhq;Fk; ,ioak; vd miof;fg;gLk; 

• gr;rak; fhzg;gLtjhy; xspj;njhFg;ig Nkw;nfhs;Sk; 
 

ty;yUf;Ffytpioak; 
• Kjpu;e;j fyj;jpd; fyr;Rtupy; ,ypf;dpd; gbtjhy; capuw;wit 

• xLq;fpa ePz;l fyq;fs; 

• fyr;Rtu; rkjbg;Gilait 

• fy cs;splk; Fopahf fhzg;gLk;  

• fyq;fyq;fspd; Kid $k;gpf; fhzg;gLk; 
 

 

 

 

 

 

 

• 2 tif  

1. ehu;fs; 

2. fw;fyk; or ty;YUf;fs; 
 

 

                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ehu;fs; 

• ePskhdJ 
Njq;fhapd; Jk;G 

rzy; ehu; 
gUj;jp ehu; 

fhopy; fho; ehu; 
cupaj;jpy; cupa ehu; 
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njhopy; 

cWjpiaAk; nghwpKiw tYitAk; toq;Fk; 

rpf;fyhd epiyapioak; 

• gy;NtW tifahd  fyq;fs; fhzg;gLfpwJ 

• nfhz;L nry;Yk; njhopiy Nkw;nfhs;Sk; 

• fyd;fl;Lf;fs; ,jpy; mlq;Fk; 

• nfhz;L nry;Yk; gjhu;j;jj;jpw;Nfw;g 2 tifg;gLk; 
1. cupak; -czT 
2. fho;   - ePu; 

 
 

fho; 
✓ Nth;> jz;L > ,iyfspy; cs;s fyd; fl;Lf;fspy; fhzg;gLk;.  
✓ njhopy;-   

▪ ePiuAk; fdpAg;Gf;fisAk; flj;jy; 
▪ nghwpKiw Mjhuk; toq;Fk; 

✓ 4 tifahd fyq;fs; cz;L 
1. fho;fyd; 
2. Fow;Nghyp 
3. fho;ehh; 
4. fho;Gilf;fytpioak; 
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fho;fyd;  
✓ flj;Jk; njhopiy Nkw;nfhs;Sk;  
✓ capuw;wJ 
✓ Foha; cUthdJ > cUis tbthdJ  
✓ ,tw;wpy; ,ypf;dpd; gbTfs; fhzg;gLk; . 
✓ ,ypf;dpd; tisaTU> fq;fzTU >tiyAU > RUspAU Nghd;w tbtq;fspy; fhzg;gLk; 

                                  

          

 

 

 

 

 

✓ ,jdhy; jhq;Fk; ty;yikia toq;Fk; 
✓ epuyhf xOq;FgLj;jg;gl;bUf;Fk; 
✓ FWf;F Rtu; fiue;J njhlu;r;rpahd Fohahf fhzg;gLk; 
✓ ePiuAk; mjpy; fiue;Js;s fdpAg;Gf;fisAk; flj;Jk; 

 
Fow;Nghyp 

✓ jdpf;fyq;fs; > ePz;lit 
✓ ,we;jJ 
✓ ,ypf;dpd; gbTfs; fhzg;gLk; 
✓ Fopfs; fhzg;gLk; 
✓ ,U KidfSk; $k;gpaJ 
✓ flj;Jk; njhopiy GupAk; 

jhq;Fk; ty;yikia toq;Fk; 
 

    fho;Gilf;fytpioaf;fyk;  

✓ capUs;sJ 

fho; ehu;  

✓ capuw;wJ 
✓ jhtuj;jpw;F cWjpiaAk; nghwpKiw Mjhuj;ijAk; toq;Fk; 

 
fhohdJ 2 tifahd ituj;ij Mf;Ffpd;wJ 

1. nkd;ituk; -ePiuAk; fdpAg;Gf;fisAk; flj;Jk; 
2. td;ituk; - capuw;wJ > jz;bd; kj;jpapy; fhzg;gLk; 
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cupak; 
✓ czit flj;Jk; 

4 tifahd fyk; nfhz;lJ 
1. nea;aupf;Foha; 
2. Njhoikf;fyk; 
3. cupag;Gilf;fytpoa fyk; 
4. cupa ehu; 

 
 

 

 

 

nea;aupf;Foha; Kyfk;  

✓ ePz;lJ 
✓ FohAUthdJ 
✓ capUs;sJ 
✓ fU ,y;iy 
✓ FWf;F Rth;fs; Jisfis nfhz;Lnea;ahp jl;il cUthf;Fk;  

 

Njhoikf;fyk;   
✓ nea;ahp FohAld; ,ize;j epiyapy; fhzg;gLk;  
✓ Gilf;fy tpioa fytiff; fykhFk;  
✓ caph; cs;sJ  
✓ fUTz;L 

 
chpa Gilf;fy tpioak; -  

✓ caph; cs;sJ . 
chpa ehh;  

✓ chpaj;jpYs;s ty;yUf;F fyq;fs; chpa ehh; vdg;gLk;  
✓ capuw;wJ 

✓ NOTE – chpaj;jpd; njhopw;gLk; myfhf nea;ahpf;Foha; %yfq;fSk; Njhoikf; fyKk; fhzg;gLk;  

✓ tpyq;fpioak; 
 
ehd;F tifahd ,ioaq;fs; fhzg;gLk; 

1. jirapioak; 
2. euk;G ,ioak; 
3. Nkyzp ,ioak; 
4. njhLg;gpioak; 
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jirapioak; 

✓ clypd; mirTfis Vw;gLj;Jk; Kf;fpa fhuzpahFk;. 
✓ cly; epiwapy; 40% jirapioakhFk; 

✓ 20% ePiuAk; 75% GujKk; nfhz;lJ. 

✓ ,iaghf;fj;jpd; NghJ tpisTfhl;bahf njhopw;gLk; 

✓ 3 tifg;gLk; 
1. td;$l;Lj;jir 
2. kokog;ghd jir 
3. ,jaj;jir 

 
td;$l;Lj;jir  

✓ td;$l;Lld; (vd;G) ,ize;J fhzg;gLk;. 
✓ rpiufs; %yk; vd;Gld; ,izf;fg;gl;Ls;sd. 

 

 
 
 
 
 

 
 
 
 
 

✓ tpiuthf RUq;fpj; jsuf; $baJ.  
✓ tpiuthf fisg;gilAk;. 
✓ ePz;l jir ehh;fshy; MdJ. 
✓ jir ehh;fs; fpisfs; mw;wJ. 
✓ ePz;l cUis tbthdJ. 
✓ jir ehh;fs; gy Nrh;e;J jir cUthFk;. 

 
 

 
 
 
 
 
 

✓ tupfs; fhzg;gLtjhy; tupnfhz;l jir vdTk; miof;fg;gLk;. 
✓ gy fU nfhz;lJ. 
✓ vkJ tpUg;gj;jpw;Nfw;g RUq;fp jsUk; vdNt ,r;irAs; jir vdg;gLk;. 
✓ jir ehh; fykhdJ jir ehUiwahy; #og;gl;L fhzg;gLk;. 
✓ jir ehUiwf;F cl;Gwkhf jir KjYU fhzg;gLfpwJ. 
✓ jir KjUU gy ,iokzpfisAk; czTr;Nrkpg;ghf fpisf;Nfh[idAk; nfhz;Ls;sJ. 
✓ ,lg;ngah;r;rpapy; Kf;fpa gq;fhw;Wfpd;wJ 

ck; - if> fhy;> Kfk;> Fj me;jk;> rpWePh; topapd; Kbtplk;.  
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kokog;ghd jir. 

✓ kokog;ghd jir ehh; fyq;fshy; MdJ. 
✓ fjph; cUthdJ 
✓ ,r;irapd;wpa jir 
✓ FWf;F tupfs; fhzg;glhJ. ,jdhy; tupnfhs;shj;jir vdg;gLk;. 
✓ nkJthf ePz;l Neuk; njhopw;glf; $baJ. 
✓ tpiutpy; fisg;gilahJ. 

ck; - czTf;fhy;tha;> rpWePh;ig> rpWePh; topapd; Rth;> FUjpf;fyd; 
 
 
 
 
 
 
 
 
 
 
 
,jaj;jir 

✓ ,jaj;jpy; kl;Lk; fhzg;gLk; 
✓ tho;f;if fhyk; KOtJk; ,aq;Fk; 
✓ fisg;gilahJ 
✓ ,r;irapd;wp ,aq;Fk;. 
✓ nkJthf RUq;fpj;jsUk;. 
✓ FWf;F tupfs; fhzg;gLk;. 
✓ mjpfsT ,iokzp fhzg;gLk;. 
✓ jdpf;fU nfhz;lJ.  
✓ fUf;fs; ,ilGFe;j jl;Lf;fshy; gpupf;fg;gl;bUf;Fk;. 
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Nkyzp ,ioak; 
✓ cl;Gw> ntspg;Gw Nkw;gug;Gf;fis Nghh;j;jpf;fhzg;gLk;. 

 
Nkyzp ,ioaj;jpd; ,ay;Gfs; 

✓ mbj;jsnkd;rt;tpd; kPJ neUf;fkhf mLf;fg;gl;l  
xd;W my;yJ gy fyg;gilfshyhdJ. 

,k; nkd;rt;T nfhyh[d; ehh;fshy; Mf;fg;gl;bUf;Fk; 
✓ FUjpf;Foha;fs; fhzg;glhJ 
✓ mbj;js nkd;rt;T fyq;fSf;F Njitahd  

Nghrizia toq;Fk; 
✓ euk;G tpdpNahfk; fhzg;gLk; 

 
2 tifg;gLk;. 

1. vspa Nkyzp 
2. $l;L Nkyzp 

 
 
 
 
 
 
vspa Nkyzp 

✓ mbj;js nkd;rt;tpd; kPJ xU fy jbg;gpy; fyq;fs; mLf;fg;gl;bUf;Fk; 
✓ mjd; tbtj;jpw;F Vw;g 5 tifg;gLk; 
1. nrjpd; Nkyzp 
2. fdtbt Nkyzp 
3. fk;g Nkyzp 
4. gprpu;nfhz;l Nkyzp 
5. Nghypg;gil nfhz;l Nkyzp 

 
 
 
 
 
 
 
nrjpd; Nkyzp 

✓ nrjpy; Nghd;W fhzg;gLk; 
FUjpf;fyd; Rth; 
Rthrg;ig rpw;wiw 
rpWePuf Nghkdpd; ciw vd;gtw;wpy; fhzg;gLk;  
 
$l;L Nkyzp 
mbj;js nkd;rt;tpd; kPJ gy fyg;gilfs; fhzg;gLk; 

1. gilnfhz;l Nkyzp 
2. epiy khWk; Nkyzp 
3. Nkyzp ,ioak; fhzg;gLk; ,lq;fs; 
4. FUjpf; Foha;fspd; Rtu; 
5. Rthrg;ig rpw;wiw 
6. Nghkdpd; ciw 
7. Rug;gpfs;  
8. rpWFly;> ,iug;ig> gpj;jg;ig Nkw;gug;G  
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9. %f;Fj;Jthuk; thjdhsp>fUg;ig Fohapy;  
10. Njhypd; Nkw;Nwhy; 
11. rpWePu;g;ig 

 
Nkyzp ,ioaj;jpd; njhopy; 

• ghJfhg;G- mKf;fk;> cuha;T> Ez;zq;fpfspy; ,Ue;J ghJfhg;G 
• mfj;JwpQ;ry;- rkpghl;L ,Wjp tpisnghUis mfj;JwpQ;ry; 
• Ruj;jy;- rPjk; Ruj;jy; 
• J}z;ly;fis ngwy;- %f;F Fopapy; kzk; Nghd;w J}z;ly;fis ngwy; 
• tbfl;ly;- rpWePufj;jpy; Nghkdpd; ciwapDs; rpWePiu tbfl;ly; 

 
njhLg;gpioak; 

• ntt;NtW tifahd fyq;fis nfhz;lJ  
• ehu;fs; fhzg;gLk; 
✓ ntz; ehu; 
✓ kQ;rs; ehu; 

• fyq;fSk;> ehu;fSk; jhaj;jpy; mkpo;e;J fhzg;gLk; 

• FUjp tpdpNahfk; fhzg;gLk; 

• nghJthf fyq;fNs jhaj;ij Ruf;Fk; 

• tpjptpyf;F- FUjpapy; fyq;fs; jhaj;ij Rug;gjpy;iy 
         

• njhLg;gpioak; 4 tifg;gLk; 

✓ FUjpapioak; 
✓ vd;G ,ioak; 
✓ frpapioak; 
✓ Njhypd; fPOs;s nfhOg;gpioak; (mbg;NghR ,ioak;) 

 
njhopy;fs; 

• ,ioaq;fs; mq;fq;fis njhLj;Jf;fhzg;gLk; 
• Mjhuj;ij toq;Fk; 

 
 
FUjpapioak; 
 

• tpNrl tif njhLg;gpioakhFk;. 
• ,J 2 gFjpfis nfhz;lJ 
1. FUjp jputtpioak; 
2. FUjpf;fyq;fs; 
• FUjp clypy; cs;s vy;yh ,ioaq;fSlDk; njhlh;igf; nfhz;Ls;sJ. 
• cly; jpzptpy; 7%  FUjp nfhz;Ls;sJ. 

• FUjpahdJ 55% jputtpioaj;ijAk;> 45% fyTly;fiaAk; nfhz;L fhzg;gLfpd;wJ. 

• jputtpioak; 90-92% ePiuf;nfhz;Ls;sJ. 

• 8-10% Vida njhq;fy; epiyapYk;> ePupy; fiue;j epiyapYk; gjhu;j;jq;fisf; 
nfhz;Ls;sJ. 
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jputtpioaj;jpy; fiue;j epiyapy; 
• thAf;fs; 
• XNkhd;fs; 
• cg;Gf;fs; 
• rkpghl;L tpisnghUl;fs; 
• fopTfs; vd;gd fhzg;gLk; 

njhq;fy; epiyapy; FUjpg;Gujk; fhzg;gLk; 
• FUjpg;Gujk; 4 tifg;gLk; 
1. my;gpAkpd; 
2. FNshgpA+ypd; 
3. iggpupNdh[d; 
4. GNuhj;Jnuhk;gpd; 

 
FUjpf; fyq;fs; 3 tif fhzg;gLk;  

1. nrq;FUjpf;fyk; (RBC)  

2. ntz;FUjpf;fyk; (WBC) 

3. FUjpr;rpWjl;L  (PLT) 
 

• nghJthf njhLg;gpioaj;jpy; ehu;fs; fhzg;gLk;. Mdhy; FUjpapy; FUjp ciwjypd; NghJ 
khj;jpuNk ehu;fs; cUthFk; 

 
FUjpapd; njhopy;fs; 
gjhu;j;jq;fis flj;jy; 
ghJfhg;G 
xUrPu;j;jplepiyia Ngzy;- ntg;gr;rPuhf;fk; 
 

euk;G ,ioak;  
euk;G ,ioaj;jpd; mbg;gil fl;likg;G myF euk;Gf;fyk; MFk;. 
,J epA+Nuhd;fs; MFk;. 
euk;Gf;fyk; → euk;G ,ioak;  
 
 
 
 
 
 
 
2 gFjpfis cilaJ. 
- fyTly;  
- euk;G Kis 
fyTlypy; ngupa fUTk; Vida Gd;dq;fq;fSk; fhzg;gLk;. 
fyTlypypUe;J ntsp ePl;lq;fshf euk;G Kisfs; fhzg;gLk;. 
,J 2 tifg;gLk;. 

1. cl;fhT euk;G Kis 
2. ntspf;fhT euk;G Kis 
3. jfty;fis fyTliy Nehf;fp flj;JtJ cl;fhT euk;G Kis. 
4. ntspNehf;fp flj;JtJ ntspf;fhT euk;G Kis. 
5. nghJthf ntspf;fhT euk;G Kis ePz;lJ. ,jpy; kayPd; ftrk; fhzg;gLk;. 

6. kayPd; ftrk; fhzg;gLk;. fyq;fspy; fzj;jhf;f Ntfk; 120ms-1 

7. fhzg;glhj fyq;fspy; ,t;Ntfk; 1/10 Mf FiwAk;. mjhtJ 12ms-1 Mf FiwAk;. 
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euk;Gf;fyk; njhopw;ghl;bd; mbg;gilapy; 3 tifg;gLk;. 
1. Gyd;/ czH/ cl;fhT euk;Gf;fyk;. 
2. ,il J}J euk;Gf;fyk;. 

3. ,af;f/ ntspf;fhT euk;Gf;fyk;. 
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xspj;njhFg;G. 

❖ gr;ir epwj; jhtuq;fspy; gr;rak; (FNshugpy;) fhzg;gLfpd;wJ. 
❖ gr;rakhdJ gr;raTUkzpfSs; fhzg;gLfpwJ. 
❖ gr;ra cUkzpfs;  
❖ ,iyfspYk;  

rpy jhtu jz;bYk;>  
fhw;Wf;Fupa NtupYk;>  
Gy;ypapYk; fhzg;gLfpd;wJ. 
 

❖ ,iyfspy; Ntypf;fhy; Gilf;fytpioak; 
flw;gQ;R Gilf;fytpioak; 
 ,iythapd; fhtw;fyk; vd;gtw;wpy; gr;raTUkzpfs; fhzg;gLfpd;wJ. 

❖ $ba msT Ntypf;fhw; Gilf;fytpioaq;fspy; fhzg;gLfpd;wJ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
gr;rak; cs;s jhtuk; #upaxsp cs;s Ntisapy; fhgdPHxl;irl;L> ePH Mfpatw;iw nfhz;L 
czit jahupj;jy; xspj;njhFg;G vdg;gLk;. 

 
➢ xspj;njhFg;gpd; Muk;g tpisnghUs; FSf;NfhR MFk;. 
➢ gpd; ,f; FSf;NfhR khg;nghUshf khw;wg;gl;L Nrkpg;Gfyq;fspy; Nrkpf;fg;gLfpd;wJ. 
➢ vdNt ,Wjp tpisnghUs; khg;nghUs; MFk;. 
❖ xspj;njhFg;gpd; gf;ftpisnghUs; xl;rprd; MFk;. 
❖ cUthf;fg;gl;l FSf;NfhR Rf;FNuhR tbtpy; cupaj;jpD}L Nrkpg;Gfyq;fSf;F flj;jg;gLk;. 
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❖ xspr;rf;jp ,urhadrf;jpahf khw;wg;gLk; 
 
xspr;rf;jp          ,urhadrf;jp 
 
xspj;njhFg;Gf;Fj; Njitahd fhuzpfs;. 
gr;rak; - mff;fhuzp 
#upaxsp 
fhgdPnuhl;irl;L- Gwf;fhuzp 
ePH 
 
 
 
 
 
  
#upa xspapy; cs;s rptg;G> ePy epw xspf;fjpu;fs; gr;raj;jpdhy; cwpQ;rg;gLfpwJ. 
 
xspj;njhFg;G njhlu;ghd gupNrhjidfs; 
 
gupNrhjid 1 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Nehf;fk;:- xspj;njhFg;gpd; NghJ jhtuq;fs; xl;rprid ntsptpLfpd;wjh vd mwpjy;. 
Njitahd nghUl;fs;:- Kfit> Gdy;> Nrhjidf; Foha;> Ijupy;yhj;jhtuk;>ePH. 
nra;Kiw:- glj;jpy; fhl;bathW gupNrhjid mikg;ig mikj;J #upaxsp cs;s ,lj;jpy; 
itf;f. 
mtjhdk;:- thAf;Fkpopfs; ntspte;jik. 
Nrhjidf;FohapDs; tsp Nrfupf;fg;gl;lJk; mjid ntspNa vLj;J jzw;Fr;rpia 
nrYj;jpaNghJ gpufhrkhf vupe;jJ. 
vdNt ntspte;j thA xl;rprd; MFk;. 
  
KbT:- xspj;njhFg;gpd; NghJ jhtuq;fs; xl;rprid ntsptpLfpd;wd. 
  
,q;F ePu;j;jhtuk; gad;gLj;jpaikf;fhd fhuzk;  
ntsptplg;gLk; xl;rprid ,yFthf Nrfupf;ffKbAk; vd;gjhy; 
 
 
 
 
 
 
 
 
 

 

 



16 
 

V.NIRMALAN(B.Sc) SCIENCE WORLD -ZOOM CLASS 0771805232 

gupNrhjid-2 
Nehf;fk;:- jhtu ,iyfspy; cs;s gr;raj;ij ePf;Fjy;. 
Njitahd nghUl;fs;:- jhtu ,iyfs; ePH> mw;fNfhy;> gd;rd; RluLg;G> Nrhjidf;Foha;> Kfit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
nra;Kiw:-   

• jhtu ,iyfis ePupypl;L mtpj;Jf;nfhs;sy;  
(jhtuf;fyq;fis ,wf;fr;nra;tjw;F) 

• gpd; mtpj;j ,iyfis mw;fNfhy; nfhz;l nfhjpFohapy; ,l;L ePH nfhz;l Kfitapy; 
itj;J #lhf;Fjy;. (gr;raj;ij fiug;gjw;F)  

• Fwpg;G -mw;fNfhy; vd;gjhy; Neubahf ntg;gNkw;Wk; NghJ jPg;gw;wptpLk; MfNt ePu; 
nfhz;l Kfitapy; itj;J ntg;gNkw;wg;gLfpwJ. 

• gpd; ,iyia ntspNa vLj;J XLk; ePupy; fOTjy; (,iyapy; xl;bAs;s mw;fNfhiy 
fOt) 

• mtjhdk;:- mw;fNfhy; gr;irepwkhf khwpapUf;Fk;. 

• ,iyntspwp ,Uf;Fk;  

• gpd; khg;nghUs; ghpNrhjid nra;jy; 

• ntspwpa ,iyapy; mabd; fiuriy ,Lk; NghJ khg;nghUs; ,Ug;gpd; fUePyepwk; 
Njhd;Wk; 

 
gupNrhjid-3 
xspj;njhFg;gpw;F fhgdPHxl;irl;L mtrpak; vdf; fhl;Ljy;. 
                      
 
 
 
 
 
 
 
 
 
 
 
 

• rk msthd ,U nghypj;jPd; ciwfis vLj;J xd;wpy;  KOH/NaOH  IAk; (Nrhbak; 
my;yJ nghl;lhrpak; Ijnuhl;irl;) kw;wajpy; mNj msT ePiuAk; vLf;f.  

• 48 kzpNeu ,Ul;by; itf;fg;gl;l rl;bj;jhtuj;jpd; ,U ,iyfisj; njupTnra;J mtw;iw 
ftdkhf mg;nghypj;jPd; ciwfshy; %bf;fl;Lf.  

  (48 kzpNeuk; my;yJ 2 ehs; ,Uspy; itf;Fk; NghJ Vw;fdNt   njhFf;fg;gl;l czT  
fyq;fshy; gad;gLj;jg;gl;L Kbe;JtpLk;) 

• gpd;dH ,r;rl;bj; jhtuj;ij #upaxsp gLkhW rpy kzpj;jpahyk; itf;f.  
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• gpd;dH khg;nghUs; gupNrhjidia Nkw;nfhs;f. 
• KOH nfhz;l ciwapDs; cs;s ,iyapy; fUePy epwk; Njhd;whJ vdNt khg;nghUs; 

fhzg;gltpy;iy. 

• fhuzk; - KOH fhgdPu;xl;irl;L thAit cwpQ;Rtjhy; xspj;njhFg;G eilngwtpy;iy 

• KbT- xspj;njhFg;gpw;F fhgdPu;xl;irl;L thA Njit 
 
gupNrhjid-4 
xspj;njhFg;gpw;F xsp mtrpak; vdf; fhl;ly;. 
                           
 
 
 
 
 
 
 
 
 
 
 
 
 

• 48 kzpj;jpahyk; ,Uspy; itf;fg;gl;l rl;b jhtuj;jpd; ,iynahd;iw njupTnra;J 
nfhs;f.  

• gpd;dH mjd; xU gFjpia fWg;Gj;jhspdhy; ed;F %Lf.  
• mg;gFjpkPJ tOf;fpfis ,UGwKk; itj;J ,wg;gH gl;bapdhy; ftdkhfr; Rw;wpf; fl;Lf.  
• gpd; mt; ,iyapy; #upaxspgLkhW rpy kzp Neuk; itf;f.  
• gpd;dH ,iyia jhtuj;jpypUe;J Ntwhf;fp khg;nghUs; gupNrhjid nra;f. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

• mtjhdk;- fWg;Gf;fljhrp xl;lg;gl;l gFjpapy; fUePy epwk; Njhd;wtpy;iy vdNt 
khg;nghUs; fhzg;gltpy;iy.  

• KbT- xspj;njhFg;gpw;F xsp mtrpak; 
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gupNrhjid-5 
xspj;njhFg;gpw;F gr;irak; mtrpak; vdf; fhl;ly;. 

                   
• gd;epw ,iy nfhz;l (FNwhl;ld;) rl;bj;jhtuj;ij 48 kzpj;jpahyk; ,Uspy; itf;fg;gl;l 

gpd; mjd; ,iynahd;iw njupTnra;J mjd;kPJ rpy kzpNeuk; xspgltpLf. 
• mt;tpiyapy; epwg;gpuNjrq;fis xUjhspy; tiue;Jnfhs;f. 
• gpd;dH mt;tpiyf;F khg;nghUs; gupNrhjidia nra;f. 
• ,t;tpiyia tiue;j ,iyAld; xg;gpLf. 

                   
 
 
 
 
gr;irepwkhf ,Uf;Fk; gFjpfspy; khg;nghUs; fhzg;gl;lJ. 
 

❑ xspj;njhFg;gpw;Fupa fhuzpfspy; ePUf;Fupa gupNrhjid kl;Lk; Ma;T$lj;jpy; 
gupNrhjpf;f KbahJ.  

     fhuzk; ePiu fl;Lg;gLj;jp gupNrhjid nra;Ak; NghJ jhtuk; ,we;JtpLk;. 
 
xspj;njhFg;gpd; Kf;fpaj;Jtk; 

❖ xspj;njhFg;gpd;NghJ CO2 cs;nsLf;fg;gLfpd;wJ> O2 ntsptplg;gLfpd;wJ. ,jdhy; 
tspkz;lyj;jpy; thAr;rkdpiy Ngzg;gLfpd;wJ 

❖ Vida capupdq;fSf;Fj;Njitahd czit mspf;fpd;wJ. 
 
xspj;njhFg;gpw;fhf jhtuq;fs; fhl;Lk; ,irthf;fk;  

✓ ,iy jl;ilahdjhfTk; nky;ypajhfTk; ,Uj;jy; 
✓ ,iyapy; ePiu tpdpNahfpf;f ,iy euk;gikg;Gf;fs; fhzg;gLfpd;wik 
✓ thAg;gupkhw;wj;jpw;fhf ,iytha;fs; fhzg;gly; 
✓ Ntypf;fhy; Gilf;fytpioaj;jpy; mjpfsT gr;raTUkzpfs; fhzg;gly; 
✓ ,iy Fwpj;j xOq;fikg;gpy; mike;jpUj;jy; 
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xd;Wf;F Nkw;gl;l tpj;jpahrkhd gjhu;j;jq;fis ntt;NtW tpfpjj;jpy; jhf;fj;jpw;F cl;glhJ 
fye;J ngwg;gLk; gjhu;j;jk; fyit vdg;;gLk; 
mlq;Fk; gjhu;j;jj;jpw;F Vw;g 2 tifg;gLk; 

➢ Vftpdf;fyit 
➢ gy;ypdf;fyit 

 
Vftpdf;fyit 
fyitapd; vy;yh gFjpapYk; $WfSk; Njhw;wKk; xNu tpjkhf fhzg;gLk; vdpd; mJ 
Vftpdf;fyit vdg;gLk;  
,jd; epwk; Rit mlu;j;jp Mfpait xNu msthf fhzg;gLk; 
cjhuzk;- 

• cg;Gf;fiury; 
• rPdpf;fiury; 
• gy;khzpf;f fiury; 
• nfhz;bRf;fiury; 
• gpj;jis 
• cau; mKf;fj;jpy; %lg;gl;l Nrhlh ePu; 

 
gy;ypd fyit 
fyitapd; vy;yh gFjpapYk; mikg;Gk; Njhw;wKk; xNu khjpup ,y;yhjpUg;gpd; mJ gy;ypd fyit 
vdg;gLk; 

• ntz;fl;b J}s; fiury; 
• cilf;fg;gl;l Nrhlh ePu; 
• ,Uk;Gk; fe;jfKk; nfhz;l fyit 

Njq;fhnaz;izAk; ePUk; nfhz;l fyit 
 

 

fyitapy; cs;s $Wfspd; ngsjpf epiyf;F Vw;g fyit 5 tifg;gLk; 
jpz;k- jpz;k fyit 
jpz;k-jput fyit 
jput-jput fyit 
jput- thAf;fyit 
thA-thAf;fyit 
 
jpz;k -jput fyit 
fiury; vdg;gLk; Aqueous 
,jpy; fiuak;> kw;Wk; fiug;ghd; fhzg;gLk; 
fiuak;- jpz;kk; 
fiug;ghd;- jputk; 
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fwpAg;Gf;fiury;- epwkw;wJ 
fiuak;- fwpAg;G 
fiug;ghd;- ePu; 
 
rPdpf;fiury;- epwkw;wJ 
fiuak;- rPdp 
fiug;ghd;- ePu; 
 
nfhz;bRf;fiury;(nghl;lhrpak; gukq;fNdw;W) - Cjh  
fiuak;- nfhz;b]; (nghl;lhrpak; gukq;fNdw;W) 
fiug;ghd;- ePu; 
 
gy;khzpf;ff;fiury;(nrg;G ry;Ngw;W) – ePyk;  
fiuak;- gy;khzpf;fk; (nrg;G ry;Ngw;W) 
fiug;ghd;- ePu; 
 
 

 

jput jput fyit 
kJrhuf; fiury; (vjNdhy; fiury;) 
fiuak;> fiug;ghd; vd;gd ,f;fyitapy; cs;s $Wfspd; msit nghWj;J jPu;khdpf;fg;gLk; 
mjhtJ fyitapy; $ba fdtsTr; rjtPjk; cs;s jputk; fiug;ghd; MFk; kw;iwaJ fiuak; 
MFk; 
 

 

 

 

 

jpz;k- jpz;k fyit 

gpj;jis – nrg;G 60% + ehfk; 40% 
,Uk;Gk; fe;jfKk; nfhz;l fyit 
 

jput – thAf;fyit 
Nrhlh ePu;  
fiuak; - fhgdPnuhl;irl;L 
fiug;ghd;- ePu; 
 

thA – thAf;fyit 

 tsp- xl;rprd; + iejurd; + fhgdPnuhl;irl;L 
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KidTj;jd;ik 
ahNjDk; ,uz;L mZf;fs; gq;fPl;LtYg;gpizg;gpy; <Lgl;bUf;Fk; NghJ xU mZ kpd;vjpu; 
jd;ik $bajhf fhzg;gLk; NghJ mr;Nru;it KidTj;jd;ik $bajhf fhzg;gLk; 
cjhuzk; - ePu; 
 
 
 

 

 

 

fyitfis Mf;Fk; %yf;$W KidTj;jd;ikapd; mbg;gilapy; 2 tifg;gLk; 
KidTj;jd;ikAs;s %yf;$W 
KidTj;jd;ikaw;w %yf;$W 
 
KidTj;jd;ikAs;s fiug;ghd; 
KidTj;jdik nfhz;l %yf;$Wfshy; cUthf;fg;gLk; fiug;ghd; KidTj;jd;ikAs;s 
fiug;ghd; MFk; 
,k; %yf;$Wfspy; mNdfkhf 

 
gpizg;Gfs; fhzg;gLk; 
 
 
 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

                          

                          

cjhuzk; 

✓ ePu; 𝑯𝟐𝑶 
✓ vjNdhy; 𝑪𝟐𝑯𝟓𝑶𝑯  
✓ mNkhdpah 𝑵𝑯𝟑 
✓ IjNuhGNshupf; mkpyk;  HF 

✓ vjNdhapf;fkpyk;/ mrw;wpf;fkpyk; 𝑪𝑯𝟑𝑪𝑶𝑶𝑯   

✓ IjNuhFNshupf; mkpyk; HCl 
✓ Nghkypd; 
✓ mrw;Nwhd;  
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KidTj;jd;ikaw;w fiug;ghd; 
KidTj;jdik mw;w %yf;$Wfshy; cUthf;fg;gLk; fiug;ghd; KidTj;jd;ikaw;w fiug;ghd; 
MFk; 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

%yf;$Wfspd; gz;igf;nfhz;L 2 tifg;gLk;  
mNrjdf;fiug;ghd; 
Nrjdf;fiug;ghd; 
Nrjdf;fiug;ghd; 
fhgd; %yfj;ij nfhz;l fiug;ghd; Nrjd fiug;ghd; MFk; 

✓ fhgd; ehw; FNshiul;L 
✓ n`f;Nrd;  
✓ ngd;rPd; 
✓ FNshNuhNghk; 
✓ vjNdhy;  
✓ mrw;wpf;fkpyk;  
✓ Nghkypd; 
✓ mrw;Nwhd;  

 
mNrjd fiug;ghd; 
fhgd; %yfj;ij nfhz;buhj fiug;ghd;fs; 
ePu; 
mNkhdpah 
tpjptpyf;F- fhgd; ,Ury;igl;L> jput fhgdPnuhl;irl;L vd;gdtw;wpy; fhgd; fhzg;gl;l NghJk; 
mJ mNrjd fiug;ghd; MFk; 
 
fiujpwd; 

Fwpj;j ntg;gepiyapy; 100g fiug;ghdpy; fiuAk; fiuaj;jpd; cau; jpzpT mt; ntg;gepiyapy; 
mjd; fiujpwd; MFk; 

cjhuzk; 
✓ fhgd; ehw; FNshiul;L  
 

✓ n`f;Nrd;  
 
✓ ngd;rPd; 

 
 
 
✓ FNshNuhNghk; 

 
 

                            fhgd; ,Ury;igl;L 
✓ jput fhgdPnuhl;irl;L  
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epuk;gw;fiury; 

• Fwpj;j ntg;gepiyapy; Fwpj;j fdtsT fiug;ghdpy; fiuakhdJ mjd; cr;r mstpy; 
fiue;Js;s fiury; epuk;gw;fiury; vdg;gLk; 

• epuk;gw; fiurYf;F Nkyjpf fiuak; Nru;f;Fk; NghJ ntg;gepiy khwtpy;iy vdpd; mJ 
fiuahJ tPo;gbthFk; 

 
fiujpwd; jq;fpAs;s fhuzpfs; 

❑ fiug;ghdpd; jd;ik 
➢ cg;G ePupy; ed;F fiuAk; Mdhy; kz;nzz;izapy; fiuahJ 
❑ fiuaj;jpd; jd;ik 
➢ ePupy; rPdp ed;F fiuAk; Mdhy; Rz;zhk;G XusT fiuAk; 
❑ ntg;gepiy 
➢ ntg;gepiy mjpfupf;Fk; NghJ jpz;k> jput fiujpwd; mjpfupf;Fk; 
❑ KidTj;jd;ik 
➢ KidTj;jd;ikAs;s gjhu;j;jk; KidTj;jd;ikAs;s fiug;ghdpy; fiuAk; 
➢ KidTj;jd;ikaw;w gjhu;j;jk; KidTj;jd;ikaw;w fiug;ghdpy; fiuAk; 

 
thAf;fspd; fiujpwd; jq;fpAs;s fhuzpfs; 
mKf;fk;  
mKf;fk; mjpfupf;Fk; NghJ thAtpd; fiujpwd; mjpfupf;Fk; mKf;fk; FiwtilAk; NghJ 
thAtpd; fiujpwd; FiwtilAk; 
cjhuzk;- cau; mKf;fj;jpy; milf;fg;gl;l Nrhlh ePupy; fhgdPnuhl;irl;L ed;F fiue;jpUf;Fk; 
Mdhy; Nghj;jypd; %b jpwf;Fk; NghJ mKf;fk; Fiwtiltjhy; thAtpd; fiujpwd; 
Fiwtile;J thAf;Fkpopahf ntspNaWk; 
ntg;gepiy 
ntg;gepiy mjpfupf;Fk; NghJ thAf;fspd; fiujpwd; FiwtilAk; 
 
fyitnahd;wpd; mikg;G  

fyitnahd;wpd; mikg;ig jpzpTg;gpd;dkhf fhl;Ljy; m/M 

A,B Mfpa ,U $Wfis nfhz;l fyitapy;     
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epakf;fiury; 

•  nrwpT kpf jpUj;jkhfj; njhpe;j fiury; epakf;fiury; vdg;gLk;. 
 

epakf;fiury; jahhpj;jy; 

1 moldm-3  nrwpTila NaCl fiurypd; 500cm3  jahhpj;jy; 

Njitahd cgfuzq;fs; 

1. fdkhd Flit 

 

 

 

 

 

 

 

2. fOtw; Nghj;jYk; fha;r;rp tbj;j ePUk; 
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3. fbfhuf;fz;zhb 
 
 
 
 
 
 
 

 

4. Gdy;       

 

 

 

 

 

5.  ,urhadj;juhR my;yJ Kk;ikf;Nfhy;juhR my;yJ ehw;Nfhy;juhR 

 

 

 

 

 

 

 

 

 

 

gbKiwfs; 

   epakf;fiury; jahupg;gjw;F Njitahd gjhu;j;jj;ij (NaCl) fbfhuf; fz;zhbapy; itj;J 
kpfj;jpUj;jkhf ,urhadj; juhrpd; %yk; mse;njLj;jy;.  
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• Fwpj;j fdtsTila Rj;jkhd fdkhd FLitia njupT nra;jy; (500cm3 ) 

•  mse;njLf;fg;gl;l NaCl I Rj;jkhd Gdypd; %yk; fha;r;rp tbj;j ePupdhy; rpe;jhky; fdkhd 
FLitapDs; fOtptpl Ntz;Lk;.             

Note :  ,jd; NghJ fdkhd FLitapd; %bia Nkirapy; epkpu;j;jp itj;jy; Ntz;Lk;. 
 

• GdypYk; fbfhu fz;zhbapOk; xl;bAs;s NaCl I fdkhd  
 FLitapDs; Kw;whf fOtp tpl Ntz;Lk;.  

• fdkhd FLitapy; 𝟐 𝟑⁄  gq;F tUk; tiu (miuthrp) fha;r;rp tbf;fl;lg;gl;l ePiu Nru;f;f Ntz;Lk;. 

• fdkhd FLitapd; %bia ,Wf;fkhf %b cupa Kiwapy; ,lg;gl;l 

 NaCl  Kw;whff; fiuAk; tiu fyf;f Ntz;Lk;. 
 
 
 

 

 

 

 

• NaCl  Kw;whf fiue;j gpd; fdkhd FLitapd; fdtsT kl;lj;jpw;F NeNu fz;kl;lj;ij itj;J 
fiurypd; gpiwAU tisT tUk; tiu fha;r;rp tbj;j ePiu Nru;j;jy; Ntz;Lk;. 

 
 

 

 

 

 

 

 

 

gpd; kPz;Lk; fiuriy cupa Kiwapy; fyf;Fjy; Ntz;Lk;. 

• gpd; jahupj;j epakf;fiurYf;F ngau;r;Rl;b vOjp xl;lg;gl Ntz;Lk;. 

• ngau;r;Rl;bapy; gpd;tUtd fhzg;gl Ntz;Lk;. 

   fiurypd; ngau;      -    NaCl  fiury; 

   fiurypd; fdtsT    -    500cm3 

   fiurypd; nrupT     -     1 moldm-3  

   jahupj;j jpfjp       -    08.02.2025 
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epakfiury; jahupf;Fk; NghJ ftdpf;f Ntz;ba tplaq;fs;  

1. gad;gLj;Jk; vy;yh cgfuzq;fSk; Rj;jkhf fhzg;gl Ntz;Lk;. 

2. fiuaj;jpd; jpzpT kpfj; jpUj;jkhf epWj;njLf;fg;gl Ntz;Lk;. 

3. fbfhuf; fz;zhbapd; cl;Gwj;jpYk; Gdypd; cl;Gwj;jpYk; xl;bAs;s gjhu;j;jk; Kw;whf 
fdkhd FLitapDs; fOtg;gl Ntz;Lk;. 

4. ,Wjpf;fdtsT jpUj;jkhfTk; ftdkhfTk; ngwg;gl Ntz;Lk;. 

5. fiurypDs; khR Nru;tij jtpu;j;jy; Ntz;Lk;. 

6. rupahd xOq;F Kiwapy; gjhu;j;jq;fis Nru;j;jy; Ntz;Lk;.  

note:- mkpyq;fis Ijhf;Fk; NghJ ePupDs; Jspj;Jspahf mkpyj;ij Nru;j;jy; Ntz;Lk;. 

khwhf mkpyj;jpDs; ePiu Nru;f;Fk; NghJ mjpf ntg;gk; ntspNaWtjhy; ntbj;jy; jhf;fk; 
eilngw;W Mgj;J Vw;gLk;.  

 

fyit xd;wpd; $Wfis gpupj;jy;  

•  xd;wpw;F Nkw;gl;l gjhu;j;jq;fis nfhz;l fyitapy; ,Ue;j $Wfis jdpj;jdpahf 
gpupj;njLj;jy;. 

  c+k; :- muprpapypUe;J fy;kzy; Nghd;wtw;iw mfw;Wjy; 

         fly;ePupy; ,Ue;J cg;ig gpupj;njLj;jy;.  

         tspapypUe;J 𝑶𝟐, 𝑵𝟐 Nghd;w thAf;fis gpupj;njLj;jy; 

         fUk;Gr; rhwpy; ,Ue;J rPdp gpupj;njLf;fg;gLk;. 

      

fyitapy; ,Ue;J $Wfis gpupj;njLf;Fk; Kiwfs; 

 01. nghwpKiw Ntwhf;fy; 

     A.  Gilj;jy; 

     B. fisjy; 

     C. mupj;jy; 

     D. ePupy; kpjf;ftpLjy; 

     E. XLk; ePupy; tpLjy; 

     F. fhe;jg; Gyj;jpd; %yk; Ntwhf;fy; 
 02. Mtpahf;fy;  
 03. tbj;jy;  
 04. gspq;fhf;fy; 
 05. kPsg; gspq;fhf;fy; 
 06. fiug;ghd; gpupj;njLg;G 
 07. fha;r;rp tbj;jy; 

    A – vspa fha;r;rp tbj;jy;  

    B –  gFjpgl fha;r;rp tbj;jy;          

    C –  nfhjpePuhtp fha;r;rp tbj;jy; 
 08. epwg;gjpatpay; Kiw 
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nghwpKiw Ntwhf;fy; 

fyit $Wfspd; mlu;j;jp tpj;jpahrk;, Jzpf;if gUkd; tpj;jpahrk; fhe;j ,ay;G, kpd;dpay;G, 
Nghd;w ngsjpf fzpaq;fspd; mbg;gilapy; $Wfis NtWgLj;jy; nghwpKiw Ntwhf;fy; MFk;.  
 
Gilj;jy; - muprpapy; ,Ue;J ckp, jtpL vd;gtw;iw gpupj;jy; jpzpT tpj;jpahrk; 
 
mupj;jy; - mlu;j;jp tpj;jpahrk; muprpapy; ,Ue;J fy;iy mfw;Wjy; 
 

ePupy; kpjf;ftpLjy; - mlu;j;jp tpj;jpahrk; gOjile;j Kl;il, gju; tpj;Jf;fis Ntwhf;fy; 
 
XLk; ePupy; tply; - mlu;j;jp tpj;jpahrk; cNyhfj; jhjpypUe;J nghd;id gpupj;njLj;jy; 
 
fhe;jj;jpd; %yk; Ntwhf;fy; - kzypy; ,Uk;Gj;J}s;fis gpupj;njLj;jy; 
 
fisjy; - gUkd; tpj;jpahrk; (Njhw;wk;) kzypy; ,Ue;J FUzpf;fw;fis Ntwhf;fy; 
 
Mtpahf;fy; 
fiug;ghdpy; fiue;Js;s fiuaj;ij gpupj;njLg;gjw;F (jpz;kfiuak;) ,k;Kiw gad;gLk;.  
  c+k; :-  

▪ gjePupy; ,Ue;J fUg;gl;b gpupj;njLj;jy; 
▪ J}a;ikaw;w nghd;id ,urj;jpy; fiuf;Fk; NghJ nghd; ,urf;fiury; ngwg;gLk;. gpd; 

,urj;ij Mtpahf;fp J}a nghd;id gpupj;njLj;jy;. 
   

Note :- MtpepiyapYs;s ,urj;ij kPz;Lk; Fspuitj;J kPz;Lk; gad;gLj;jg;gLk;. 
 
 
tbj;jy;  

•  fiug;ghdpy; fiuahJ fhzg;gLk; $Wfis gpupj;;njLg;gjw;F gad;gLk;. 
•  tbg;gjw;F tbghj;jpuk; mtrpak; (tbjhs;, tbj;jl;L) tbjl;bYs;s Jthuk; fiuahj 

$Wfspd; gUkid tpl rpwpjhf fhzg;gLk;. 
  tbf;Fk; NghJ  
   tbapy; fhzg;gLtJ - kPjp 
   tbe;J nrd;wjputk; - tbjputk; 
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gspq;fhf;fy; 

• Fwpj;j ntg;gepiyapy; Fwpj;j fdtsT jputj;jpy; fiufpd;w fiuaj;jpd; cr;rjpzpT 
khwpyp MFk;. 

• xU fiurypy; ,Ue;J mjpy; fiue;Js;s fiuaj;ij gspq;fhf;fp (jpz;kkhf;fp) ngwy; 
gspq;fhf;fy; vdg;gLk;. 

• fiurypd; fdtsit Fiwg;gjd; %yk; (fiug;ghid khj;jpuk; mfw;wp) 

  mjhtJ fiug;ghid Mtpahf;fp fiurypd; nrwpit mjpfupf;Fk; NghJ fiurypy; fiue;Js;s 
fiuakhdJ fiuaKbahky; tPo;gbthFk;. 

➢ fly; ePupy; ,Ue;J cg;G gpupj;njLg;G 
➢ fUk;Gr; rhwpy; ,Ue;J rPdp gpupj;njLg;G 

 
kPsg;gspq;fhf;fy; 

• xU Fwpj;j jpz;k gjhu;jj;ij fiuj;J kPz;Lk; J}a jpz;kkhf khw;wy; kPsg; gspq;fhf;fy; 
vdg;gLk;. 

• Kjyhtjhf njupe;njLf;fg;gl;l fiug;ghdpy; fiuaj;ij fiuj;njLf;f Ntz;Lk;. 
• ,q;F fiug;ghdhdJ #lhd epiyapy; fhzg;gl Ntz;Lk;. 

fhuzk;- mjpfsT fiuaj;ij fiug;gjw;F   
• fiuf;fg;gl;;;l fiuryhdJ tbf;fg;gLk; (fiuahj khRf;fis mfw;wy;) 
• tbf;fg;gl;l tbjputj;jpy; rpwpjsT khR fiue;jpUf;Fk; vdpDk; mf;fiurypy; mk;khrhdJ 

epuk;gy;epiyapy; fhzg;gLtjpy;iy 
• #lhd fiuriy FsputpLk; NghJ epuk;gy; epiyapy; cs;s jpz;kk; kl;Lk; J}a 

gspq;Ffshf ngwg;gLk;. 
• khRf;fs; fiue;j epiyapy; njhq;fpf; fhzg;gLk;. 

 Note:- kPsg;gspq;fhf;fypd; Nehf;fk;  
      J}a gjhu;j;jj;ij ngw;Wf; nfhs;tjhFk;.   

❑ J}a;ikahd gjhu;j;jj;jpd; cUFepiy> nfhjpepiy  
mlu;j;jp vd;gd khWglhJ 

➢ J}a;ikaw;w gjhu;j;jj;jpd; cUFepiy  
nfhjpepiy mlu;j;jp vd;gd khWgLk;. 

 
 

fiug;ghd; gpupjpnjLg;G  

• Fwpg;gpl;l gjhu;j;jj;ij 2 ntt;NtW fyf;Fk; jftw;w fiug;ghd;fisf; nfhz;L mtw;wpd; 
rhu; fiujpwd; mbg;gilapy; gpupj;njLj;jy; fiug;ghd; gpupj;njLg;G vdg;gLk;. 
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,q;F gad;gLj;jg;gLk; fiug;ghDf;F ,Uf;f Ntz;ba ,ay;Gfs;  
  01. fiug;ghd;fs; xd;Wld; xd;W fyf;fhky; ,Uf;f Ntz;Lk;. 
  02. fiuakhdJ xU fiug;ghdpy; khj;jpuk; mjpfsT fiuaf; $bajhf fhzg;gl Ntz;Lk;.  

   c+k;:-mabdhdJ ePupYk; ghu;f;f fhgd; ehw;FNshiul;by; ed;F fiuAk;. 
        fhgd; ehw;FNshiul;L ePUk; xd;Wlndhd;W fyf;fhJ. 
ePupy; fiue;Js;s mabid fhgd; ehw;FNshiul;il gad;gLj;jp gpupj;njLj;J ePiu xusT 
J}a;ikahf;fyhk;. 
gad;ghL- ijyk;> frhak; jahupg;G 

fha;r;rp tbj;jy; 

•  fyitnahd;iwf; nfhjpf;f itj;J ngwg;gLk; Mtpia xLf;Ftjd; %yk; $Wfis 
Ntwhf;Fjy; fha;r;rp tbj;jy; vdg;gLk;.  

    3 tif  
     1. vspa fha;r;rp tbj;jy; 
     2. gFjpgl fha;r;rp tbj;jy;  
     3. nfhjpePuhtp fha;r;rp tbj;jy;   
 
vspa fha;r;rp tbj;jy;  

•   fyitapy; ,Ue;J Mtpg;gwg;G $ba $iw Mtpg;gwg;G Fiwe;e $wpypUe;J Ntwhf;Ftjw;F 
gad;gLk;. 

 
 
 
 
 

 

 

 

 

 

 

 

• epyf;fPo; ePupy; ePUk; cg;Gf;fSk; fiue;j epiyapy; fhzg;gLk;.  
•  ,jpypUe;J J}a ePiug; gpupj;njLg;gjw;F ,k;Kiw gad;gLk;. 
•  ,q;F ePu; Mtpg;gwg;Gf; $baJ.  
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•  cg;Gf;fs; Mtpg;gwg;G Fiwe;jJ vdNt nfhjpf;f itf;Fk; NghJ ePu; 
  khj;jpuk; MtpahFk;. 

•  ngwg;gLk; ePuhtpia xLf;fp fha;r;rp tbj;j ePu; ngwg;gLk;. 
•  Mtpia xLf;Ftjw;fhf ,ypgPf;fpapd; xLf;fp gad;gLk;  
• Fspu; ePuhdJ fPopUe;J Nky; Nehf;fp mDg;gg;gl Ntz;Lk; 

 
gFjpglf; fha;r;rp tbj;jy; 

•   xd;wpw;F Nkw;gl;l Mtpg;gwg;Gf; $ba  
$Wfs; fhzg;gLk; fyitapy; ,Ue;J  
$Wfis jdpj;jdpahf gpupj;njLg;gjw;F  
,k;Kiw gad;gLk;;.  

   c+k;:-fdpa vz;izapypUe;J  

(gz;gLj;jh vz;iz/fr;rh vz;iz) $Wfis  
gpupj;njLj;jy;.  

•   ,q;F gad;gLj;jg;gLk; mikg;G xLf;fy;  
mud; NfhGuk; MFk;. 

•   fdpa vz;iz vd;gJ IjNuhf;fhgd;  
$Wfspd; fyit MFk;.  

•   IjNuhfhgd; vd;gJ IjuridAk;  
fhgidAk; nfhz;l Nru;it MFk;. 

• ,q;F $Wfspd; nfhjpepiyfSf;fpilNa  
mjpf tpj;jpahrk; fhzg;gl Ntz;Lk; 

 
 
    
c+k;    ngw;Nwhypa thA 
        ngw;Nwhy; 
        kz;nzz;iz     fhgd; vz;zpf;if  
        Bry;               mjpfupf;Fk; 
        jhu;   

• ngw;NwhypYk; ghu;f;f jhu; fhgd; vz;zpf;if mjpfk; nfhz;bUf;Fk;  
    fhgd; vz;zpf;if mjpfupf;Fk; NghJ  

✓   Mtpg;gwg;G FiwtilAk; 
✓   nfhjpepiy mjpfupf;Fk; 
✓   gpRgpRg;Gj; jd;ik mjpfupf;Fk; 
✓   fUikepwk; mjpfupf;Fk;  
• tspapYs;s thAf;fspd; fyitapypUe;J  

jdpj;jdpahf thAf;fis gpupj;njLg;gjw;F  
gFjpg;gl fha;r;rptbj;jy; Kiw gad;gLk;.   

•  ,q;F tspahdJ -200°C apw;F Fspu;tpf;fg;gl;L 
 jput tsp ngwg;gLk;. 

•  ngwg;gl;l jputtspia gbg;gbahf ntg;gk;  
Vw;Wk; NghJ 
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 epwg;gjptpay; Kiw  

• Mtpg;gwg;gw;w gjhu;j;jq;fs; gy fhzg;gLk; fyit xd;wpy; ,Ue;J  $Wfis 
NtWgLj;Jtjw;fhf epwg;gjptpay; Kiw gad;gLk;.  

• ,jw;fhf fhfpjk; (nrYNyhR) gad;gLk;. 
• epwg;gjptpay; jputkhf mrw;Nwhd;, <ju;> vijy; mw;fNfhy; gad;gLk;. 

• xU fljhrpf; fPyj;jpd; Edp <jupy; gLkhW itf;Fk; NghJ fljhrpf; fPyj;jpy; <ju; Nky; 
Nehf;fpf; flj;jg;gLtij mtjhdpf;fyhk;. 

   ,q;F  
    fljhrpf;fPyk;- epiyahd mtj;ij MFk;. 
    <ju; - ,aq;Fk; mtj;ij MFk;.  
 
fyitapy; cs;s $wpy; epiyahd mtj;ijapd; ghy; (fljhrpapd; kPJ) <u;g;G cs;s $W Nky; 
Nehf;fp Fiwe;j Ntfj;jpy; nry;Yk;.  
mirAk; mtj;ijapd; ghy; (<jupd; kPJ) <u;g;Gs;s $W tpiuthf Nky; Nehf;fp nry;Yk;.  
 
 
 
 
 
 
 
 
 
 
 

 

 

 
c+k;;;:-  

• gr;iraj;jpy; cs;s $Wfshd FNshugpy; ful;bd; Nghd;wtw;iw ,k;Kiw %yk; 
NtWgpupf;fyhk;. 

• ePupy; fiue;Js;s er;R ,urhad gjhu;j;jq;fis fz;Lgpbg;gjw;Fg; gad;gLk;.  
• cztpy; cs;s er;Rg;gjhu;j;jj;ij fz;lwpag; gad;gLk;. jhtuq;fspDs; njhopw;gLk; 

$Wfis ,dq;fhzg; gad;;gLk;. 
 
NtWgpupj;jy; Kiwapd; gad;ghL  

•   fly;ePupypUe;J cg;Gg;gpupj;njLj;jy; 
•   jhtug;gFjpapypUe;J rhnwz;iz gpupj;njLj;jy;  

 
fly; ePupypUe;J fwpAg;G gpupj;njLj;jy;  
   cg;gsk; mikf;f Ntz;ba ,lk; nfhz;Ls;s ,ay;Gfs;  

•   fliy mz;kpj;J fhzg;gl Ntz;Lk;. 
•   ePu; cl;nry;yhj fspkz; ghq;fhd jiuahff; fhzg;gl Ntz;Lk;. 
•   tUlk; KOtJk; #upaxsp fpilf;Fk; ,lkhf ,Uf;f Ntz;Lk;. 
•   rkjiuahff; fhzg;gl Ntz;Lk;. 
•   Fiwe;j kiotPo;r;rp cs;s ,lkhf fhzg;gl Ntz;Lk;.  

          (Gj;jsk;, mk;ghe;Njhl;il, MidapwT) 

•   JiwKfj;ij mz;kpj;;Jf; fhzg;gl Ntz;Lk;. 
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fly;ePupy; mlq;fpAs;s cg;Gf;fs;  
   Nrhbak; FNshiul;L (NaCl)      -       75.75% 

   kf;dPrpak; FNshiul;L (MgCl  )  -      10.4% 

   kf;dPrpak; ry;Ngw;W (MgSO  )   -  4.73% 

   fy;rpak; ry;Ngw;W (CaSO  )          -        3.6% 

   fy;rpak; fhgNdw;W (CaCO  )        -       0.35%  
cg;gsj;jpy; 3 tifahd ghj;jpfs; fhzg;gLk;. 

1.    ngupasthd ghj;jpfs; 
2.    eLj;ju msthd ghj;jpfs; 
3.    rpwpa ghj;jpfs; 

 
• 1k; ghj;jpapy; fly; ePu; miy %yk; nry;y tplg;gLk;.  

• Mtpahf tplg;gl;L ePupd; nrwpT 2 klq;fhFk; NghJ Kjypy; fy;rpak; fhgNdw;W (CaCO3 ) 
tPo;gbthFk;. 

•  2k; ghj;jpapy; ePu; kPz;Lk; Mtpahf tplg;gl;L Muk;g mlu;j;jpapd; 4 klq;fhFk; NghJ 
fy;rpak; ry;Ngw;W (CaSO4 -[pg;rk;) tPo;gbthFk;.  

•  3k; ghj;jpapy; Muk;gr; nrwptpd; 10 klq;fhFk; NghJ Nrhbak;  FNshiul;L (NaCl) 
tPo;gbthFk;. 

• vQ;rpa fiury; rptg;G epwkhf frg;G RitAilajhff; fhzg;gLk; gpw;Nwd; vdg;gLk;. 
(jha;f;fiury;) 

• ,J kPz;Lk; flYf;F mDg;gg;gLk;. 
• fwpAg;Gld; (NaCl)  kf;dPrpak; FNshiul;L (MgCl2 ) kf;dPrpak; ry;Ngw;W (MgSO4 ) khrhff; 

fhzg;gLk;. 

• ,J 6 khj fhyk;tiu (kio, gdpapy;) fpLfpdhy; %b kf;dPrpak;  

• ry;Ngw;W, kf;dPrpak; FNshiul;L ePu; kakhfp mbapy; gba tplg;gLk; 

• gpd; NaCl Ntwhf;fg;gLk;. ,J gjk; nra;jy; vdg;gLk;. 

• fwpAg;Gld; mabd; Nru;j;J tpw;gid nra;ag;gLfpwJ mabdhdJ  
• cg;gpDs; (KIO3) nghl;lhrpak; maNlw;W tbtpy; Nru;f;fg;gLk;. 

• 1kg cg;gpw;F 40–50mg mabd; Nru;f;fg;gLk;. 
 
rhu vz;nza; gpupj;njLg;G 

•  jhtug; gFjpapy; ,Ue;J gpupj;njLf;fg;gLfpd;fpd;wJ. 
•  mNwhkw;wpf; gjhu;j;jkhFk;. (kzKilaJ) 
•  thridj;jputpak;, eWkzj;ij jahupg;gjw;F gad;gLfpd;wJ. 
•  vspjpy; Mtpahff;$baJ. 

        fWth vz;nza; 
        Vyf;fha; vz;nza; 
        kpsF vz;nza; 
        rpw;wndy;yh vznza; 
        rhjpf;fha; vz;nza; 
        fuhk;G vznza; 
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nfhjpePuhtpf;fha;r;rp tbj;jy;  
jhtug;gFjpfspy; fhzg;gLk; $Wfis (Mtpg;gwg;Gs;s vz;izfis) gpupj;njLg;gjw;F ,k;Kiw 
gad;gLk; (rhu vz;nza; gpupj;njLg;G) 
 Note-    ePu; - 100°C (nfhjpepiy)  

         ePu; + cg;G - 100°C  apYk; $Ljy; (nfhjpepiy) 

         ePu; + vz;nza; - 100°C apYk; FiwT (nfhjpepiy) 
 
 
 
 
 

 

 

 

 

 

• ngUk;ghyhdit ,k;Kiwahf gpupj;njLf;fg;gLk;. 
• nfhjpePuhtpahy; jhtug;gFjp mtpf;fg;gl;L vz;nzia Mtpahfg; ngw;W xLf;fpg; ngwg;gLk;. 
• vz;izahdJ ePupy; ,Ue;J gpupGdy; nfhz;L gpupj;njLf;fg;gLk;. 
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mjpu;T/miyT 

• xU nghUs; or njhFjp mjd; Muk;g miktpy; ,Ue;J ,U GwKk; Vw;gLj;Jk; re;jkhd 
mirT mjpu;T vdg;gLk;. 
xU mjpu;T 

      O                    A                   O                    B                      O 

 

 
 

 

mjpu;T fhyk; (T) 

• xU mjpu;T eilngw vLf;Fk; fhyk; mjpu;T fhyk; vdg;gLk; 
• myF S (nrf;fd;) 

T=
𝟏

𝑭
 

 

 
 

kPbwd;/mjpu;ntz; 

• xU nrf;fdpy; Vw;gLk; mjpu;Tfspd; vz;zpf;if kPbwd; vdg;gLk; 
• nghUl;fs; mjpu;tjd; %yk; xyp Vw;gLfpd;wJ. 
• myF- N`l;]; Hz 

F=
𝟏

𝑻
 

miy 
• rf;jpahdJ Xuplj;jpy; ,Ue;J ,d;DNkhu; ,lj;jpw;F miy tbtj;jpy; nry;Yk; 
• 2 tifg;gLk; 
1. nghwpKiw miy 
2. kpd;fhe;j miy 

 
• miy nry;tjw;F Clfk; mtrpakhd miy nghwpKiw miy vdg;gLk; 
• 2 tifg;gLk; 
1. ePs;gf;f miy / nel;lhq;F miy 

2. FWf;F miy / mfyhq;F miy 
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FWf;F miy 

 

 

 

 

 

 

• cjhuzk;- Xa;thf cs;s ePu;g;gug;gpy; rpW fy;iy ,Lk; NghJ cUthFk; miy  
• xU Kid epiyahf fl;lg;gl;l fapiw mirf;Fk; NghJ cUthFk; miy 
• rpypq;fpia Nky;fPohf mirf;Fk; NghJ cUthFk; miy 

 
nel;lhq;F miy 
 

• miy nry;Yk; jpirapy; Jzpf;iffs; mjpu;tilAk; vdpd; mJ ePs;gf;f miy vdg;gLk; 
• ,q;F neUf;fYk; Ijhf;fYk; Vw;gLk; 
✓ ths; myF mjpUk; NghJ tspapy; cUthFk; miy 
✓ ,irf;fit mjpUk; NghJ tspapy; cUthFk; miy 
✓ rpypq;fpia Kd; gpd;dhf mirf;Fk; NghJ cUthFk; miy 
✓ tspapy; xypaiy 

               
 
 
 
rpypq;fp 
Ma;Tf;$lj;jpy; ePs; gf;f miy FWf;fiy ,af;fj;ijAk; mtjhdpg;;gjw;F gad;gLk;. 
rpypq;fpia Nky; fPohf mirf;Fk; NghJ FWf;fiy cUthFk;. 
rpypq;fpia Kd;gpd;dhf mirf;Fk; NghJ nel;lhq;F miy cUthFk;. 
 
             
 
 
 
 
 
 
 
 
 
miy ,af;fj;Jld; njhlu;G gl;l ngsjpf fzpaq;fs; 
 

λ – miyePsk; 

a - tPr;rk; 
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miyePsk; (λ yk;lh) 
miy ,af;fk; xd;wpd; mLj;Js;s ,U xj;j mtj;ijfSf;F ,ilapyhd J}uk;. 

myF – m 
 

tPr;rk; (a) 
miy ,af;fk; xd;wpy; xNu jpirapy; Jzpf;if milAk; cr;r ,lg;ngau;r;rp tPr;rk; vdg;gLk;. 
myF – m 
 

miy Ntfk; (v) 
xU nrf;fdpy; miy nry;Yk; J}uk; miy Ntfk; vdg;gLk;.  
myF – ms-1   
                                                                        

miyNtfk; = kPbwd; X miyePsk; 

                   V   = F λ 
 
kpd;fhe;j miy  
kpd;fhe;j Gyq;fspd; tpisthf cUthFk;. 
Vw;wk; ngw;w ,yj;jpud;fs; mjpUk; NghJ mjd;  
tpisthf kpd;fhe;j miy cUthFk;. 
Xd;Wf; nfhd;W nrq;Fj;jhd jpirapy;  
kpd;Gyj;ijAk; fhe;jg;Gyj;ijAk; nfhz;bUf;Fk;. 
                  
kpd; fhe;j miyapd; ,ay;Gfs;. 

➢ miy nry;tjw;F Clfk; mtrpak; ,y;iy. 
➢ tsp my;yJ ntw;wplj;jpy; 3x108 ms-1   Ntfj;jpy; gazpf;Fk;. 

➢ ahTk; FWf;fiy 
➢ kpd;, fhe;j ,ay;Gfis nfhz;Ls;sJ. 

➢ flj;jp xd;wpd; Clhf nry;Yk; NghJ kpd;id J}z;Lk;. 
 

 
kpd;fhe;j miyfSk; mtw;wpd; gad;fSk; 
  
fhkh fjpH   
miy ePsk; Fiwe;j miyfs;; 
kUj;jt cgfuzq;fis fpUkpaopf;f cjTfpd;wJ 
Gw;WNeha; fyq;fis mopf;f cjTfpd;wJ 
 

X fjpH   
miy ePsk; Fiwe;j miyfs;; 

kUj;jt Jiwapy; x fjph; glq;fis vLf;f cjTfpd;Wj 
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fopCjhf;fjph; (UV) 

• #upaf;fjpupy; cs;s ,f;fjpu;fs; XNrhd; gilapdhy; ngUksT cwpQ;rg;gLk; 
• Vit-D njhFg;Gf;F cjTk; 

• Njhy; fWg;giltjw;F> tpfhuk; Vw;gLj;jp Gw;WNeha;fis cUthf;f fhuzkhFk; 
• fz; ghjpg;ig Vw;gLj;Jk; 
• GNshnuhspu;T kpd;Fkpo;fspy; nts;nshsph;it Vw;gLj;j cjTk; 
• Nghyp ehzaj; jhs;fis fz;Lgpbf;f cjTk; 
• ryit nra;j Milfs; gpufhrpf;f cjTfpd;wJ 
• Ez;zq;fpfis mopf;f gad;gLk; 

 
fl;Gy xsp (VR) 
#oiy njspthf ghu;g;gjw;F cjTk; 
,jpy; miyePsk; $ba epwk; rptg;G MFk; 
miyePsk; Fiwe;j epwk; Cjh MFk; 
 
nrq;fPo;fjpu;(IR) 
  
ntg;gf;fjpu;g;GfshFk; 
,Ul;by; jftiy mwpa gad;gLk; fkuhf;fspy; gad;gLk;  

njhlu;ghlypy; Infra red gad;gLk; 
upNkhl; fl;Lg;ghl;by; gad;gLk; 
 

Ez;ziy(MICRO WAVE) 

Bluetooth,  Nwlhu;> tpz;ntspj;njhlu;ghlypYk; gad;gLk; 
Ez;ziy mLg;Gfspy; gad;gLk; 
ed;ik – tpiuT 
        tpidj;jpwd; 
        Fiwe;j Nghriz ,og;G 
 
xypf;fUtpfs;. 
3tif 

1. ,iof;fUtp / euk;Gf;fUtp 

2. nfhl;lw; fUtp / Njhy; fUtp 

3. fhw;Wf;fUtp / Jisf;fUtp 
 
 
 
fhw;Wf;fUtpfs;. 

tsp epuy; or ehf;F mjpHtjdhy; xyp cz;lhfpd;wJ. 
Jisfisf; nfhz;lJ. 
Jisfis tpuypdhy; %b jpwg;gjd; %yk; mjpUk; tsp epuy;fspd; ePsq;fis khw;wp RUjpia 
khw;wyhk; 
c-k; - Gy;yhq;Foy;> tprpy;> ehj];tuk;> vf;fhsk;> rq;F. 
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,iof;fUtpfs; 
,iofis mjpuitg;gjd; %yk; xyp cz;lhf;fg;gLfpd;wJ. 
,J nky;ypa nghs;shd kug;ngl;biaf; nfhz;bUf;Fk;. 
,J xypg; ngl;b vdg;gLk;. ,J cug;ig khw;w> mjpfupf;f cjTfpd;wJ. 
xypg;ngl;b kPJ kug;ghyk; mupatbtj;jpy; fhzg;gLk;. 
ghyj;ij mirg;gjd; %yk; ,ioapd; ePsk; khw;wg;gLk;. 
c-k; - taypd;> tPiz> jk;Guh> ngQ;Nrh> fpl;lhH> aho;> kz;lyPd; 
 
 
 
,iof;fUtpapd; RUjp jq;fpAs;s fhuzpfs;. 
  

➢ ,ioapd; ePsk;  $bdhy; RUjp FiwAk;. 
➢ ,ioapd; FWf;Fntl;Lg;gug;G / jbg;G $bdhy; RUjp FiwAk;. 

➢ ,ioapd; ,Otpir $bdhy; RUjp $Lk;. 
➢ ,io Mf;fg;gl;l gjhHj;jk;. 

 ,tw;iw Rukhdpg; ngl;b %yk; mwpayhk;. 
 
nfhl;lw; fUtpfs;. 
mjpUk; Njhy; %yk; xyp gpwg;gpf;fg;gLfpd;wJ. 
Njhy; fUtpfspy; RUjp jq;fpAs;s fhuzpfs;. 

❑ Njhypd; ,Oit 
❑ Njhypd; jbg;G 
❑ Njhypd; cyHjd;ik. 

,Oitia khw;w – wghd; Nghd;wtw;wpy; Njhypd; fPo; #lhf;Fjy;. 
jtpy; - thHfspd; ,Oitfis mjpfupj;jy;. 
jtpy;> wghd;> kpUjq;fk;> jNgyh> cLf;if 
 
xypapd; ,ay;Gfs;. 

1. RUjp 
2. cug;G 
3. gz;G 

miytbtj;jpid fNjhl;Lf; fjpH miyT fhl;bapy; (CRO)mtjhdpf;fyhk;. 
 
RUjp 
RUjp kPbwdpy; jq;fpAs;sJ. 
kPbwd; $bdhy; RUjp mjpfupf;Fk;     
        
 
cug;G. 
cug;G xypkl;l khdp vDk; fUtpahy; msf;fg;gLk;. 
myF – dB nlrpngy; 
tPr;rj;jpy; jq;fpAs;sJ 
tPr;rk; mjpfupf;Fk; NghJ cug;G mjpfupf;Fk; 
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gz;G. 
xNu kPbwd;> tPr;rk; nfhz;bUg;gpDk; xyp NtWghl;bw;Ff; fhuzk; xypapd; gz;G MFk;. 
miy tbtj;jpy; jq;fpapUf;Fk;. 

       
xyp miyfs; 

1. mjpHTfs; %yk; xyp cz;lhf;fg;gLfpd;wJ 
2. tpyq;Ffspd; Fuy; ehz;fs; mjpHtjdhy;; xyp cUthf;fg;gLfpd;wJ 
3. ,J kdpjdpy; ehf;F> gy;> mz;zk;> fd;dj;jir %yk; Ngr;rhf khw;wg;gLfpd;wJ. 
4. ntw;wplj;jpy; flj;jg;glhJ. ,J nghwpKiw miyahFk; 

 
xyp CLflj;jy;. 
xyp XH ,lj;jpypUe;J ,d;ndhU ,lj;jpw;F gazk; nra;jy; xyp CLflj;jy; vdg;gLk;. 
xyp nry;y Clfk; mtrpak;. 
xyp mlHe;j Clfj;jpy; Ntfkhfg; gazpf;Fk;. 

jpz;kj;jpy; - 5600 ms-1 

jputk; - 1461 ms-1 

tsp – 330 ms-1 
 
xypapd; Ntfk; tspkz;ly ntg;gepiyapYk; jq;fpAs;sJ. 
ntg;gepiy mjpfupf;Fk; NghJ xypapd; Ntfk; mjpfupf;Fk; 
ntg;gepiy FiwAk; NghJ xypapd; Ntfk; FiwAk; 
 
xyp nry;y Clfk; mtrpak; vd mwpjy;. 
cUtpy; fhl;bathW xU cgfuzj;ij Ma;T$lj;jpy; mikj;J ntw;wplg; gk;gpia 
kzpr;rhbapDs; itj;J ntw;wplkhf;f Kd;dH kzp xypf;fr; nra;Ak; NghJ xyp Nfl;lJ. 
ntw;wplg;gk;gp njhopw;gl;L tsp mfw;wg;gLk; NghJ nkJthf xyp Fiwe;J xUfl;lj;jpy; xyp 
Kw;whf Nfl;fhJ NghdJ. ntw;wplg;gk;gpia epWj;jpa NghJ kPz;Lk; tsp cs;Ns nry;Yk; NghJ 
kzp xypg;gijf; Nfl;fyhk;. 
KbT – ntw;wplj;jpDs; xyp gazk; nra;ahJ. 
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xyp njwpg;G. 
xU Nkw;gug;gpy; gLk; xyp mk; Nkw;gug;gpy; gl;L njwpj;J kPz;Lk; fhjpid miljy; xypj;njwpg;G 
vdg;gLk;. 
 
xyp njwpg;giltij mwpjy; 
glj;jpy; fhl;bathW mOj;jkhd xU Rtupd; Kd; 2 pvc Foha;fis rkkhd Nfhz rha;tpy; 
itf;f. 
,U Foha;fSf;Fk; eLNt nrq;Fj;jhf jbj;j xU ml;ilia itf;fTk;. 
Fohapd; xU Kidapy; epWj;jw; fbfhuj;ij itj;J kW Kidapy; fhij itj;J mtjhdpj;jy;. 
mg;NghJ bf; bf; vd;w xyp fhjpy; Nfl;gij mtjhdpf;fyhk;. 
                   
 
 
 
 
 
 
 
 
 
 
 
vjpnuhyp. 
cw;gj;jp xypapypUe;J tpj;jpahrg;gl;L Nfl;Fk; njwpg;G xypNa vjpnuhyp MFk;. 
xyp njwpg;giltjdhNyNa vjpnuyp Nfl;fpd;wJ. 
vjpnuhyp cUthf;fg;gLtjw;fhd epge;jidfs;. 
xyp KjYf;Fk; njwpg;gilAk; Nkw;gug;gpw;Fk; ,ilg;gl;l kpff; Fiwe;j J}uk; 17m Mf ,Uf;f 
Ntz;Lk;. 

kdpjd; cUthf;Fk; xyp 2x J}uk; gazk; nra;J kdpjdpd; fhij milAk;  

Neu tpj;jpahrk; 1/10 s (0.1s) Mf ,Uf;f Ntz;Lk;. 

tspapy; xypapd; Ntfk; 330ms-1 

s= ut 

2x = 330 × 1/10 

2x = 33 

X  = 33/2 

X  = 16.5≈ 17 m 

vkJ %isapy; ehk; Nfl;Fk; xyp 1/10 s Neuk; khj;jpuk; jq;Fk;. 
 
rpdpkh jpal;lHfspy; Rtupd; Nkw;gug;G fuLKulhf;fg;gl;bUg;gjd; fhuzk; xg;gkhd Nkw;gug;gpy; xyp 
njwpg;gilAk; ,jdhy; xypf;Fog;gk; Vw;gl;L ,iur;ry; Vw;gLk;. fuLKulhd Nkw;gug;gpy; xyp 
cwpQ;ry; Vw;gl;L Fog;gk; Vw;glhJ. 
  
xyp cwpQ;rpfs;. 
jiy Kb 
Jzp 
nw[pNghk; 
fljhrp 
gQ;R 
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fop xyp  
kdpjf;fhjpdhy; czuf;$ba kPbwd; tPr;R 20Hz – 20000Hz 

20000Hz w;F Nkw;gl;l kPbwd; cila xypfs; fop xyp vdg;gLk;. 
ntsthy; fop xypfis Vw;gLj;jp njwpg;G xypia Nfl;L jilia ,dk; fz;L ,utpy; Nkhjhky; 
gwg;gjw;Fk;> ,iuia ,dk; fhz;gjw;Fk; mJ gad;gLfpd;wJ 
 
fopnahyp gad;gLj;Jk; tpyq;Ffs;. 

1. ntsthy; 
2. jpkpq;fpyk; 
3. ntl;Lf;fpsp 
4. Kay; 
5. ghk;G 
6. nlhy;gpd; 

 
fopnahypapd; gad;ghL 

1. flw;gLf;ifapd; Moq;fisf; fz;lwpa  
2. flypd; mbapy; mkpo;e;Js;s fg;gy;fs;>vz;nza; gbTfisf; fz;lwpayhk;. 
3. fu;g;gpzp jhapd; rpRtpd; epiyia mwpayhk; 
4. rpWePuf fw;fis cilg;gjw;F (ypj;Njhupg;;rp) 
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xsp Kjy;fs;. 
Rakhf xspia ntsptplf;$bait xsp Kjy;fs; vdg;gLk;.  
#upad;> xspUk; tpsf;F> cLf;fs;> neUg;G. 
Nfhs;fs;> re;jpud; xspKjyfs;; my;y.      
fhuzk; ,it #upadpy; ,Ue;J xspia ngw;W gpufhrpf;fpd;wd. 
 
xsp. 

❖ xsp XH rf;jpapd; tbtkhFk;. 
❖ ,J miy tbtpy; flj;jg;gLfpd;wJ. 
❖ ,it FWf;fiy tbtj;jpy; nry;Yk; kpd;fhe;j miyfs; MFk;. 
❖ ntw;wplk; my;yJ tspapD}L mjd; Ntfk; 3×108 ms-1 

❖ xsp NeHNfhl;by; nry;Yk;. 
❖ xsp miy nfhs;if fpwp];wpad; i`[d;R vd;gtuhy; Kd;itf;fg;gl;lJ. 
❖ xsp nry;Yk; jpir xspf;fjpH vdg;gLk;. 
❖ ,J mk;Gf;Fwpaplg;gl;l NeH Nfhl;by; Fwpf;fg;gLk;. 

 
xspf;fjpHfspd; $l;lk; xspf;fw;iw vdg;gLk;. 
,it 3 tifahff; fhzg;gLk;. 

      
xspj;njwpg;G. 

❖ xU Clfj;jpy; ,Ue;J xspf;fjpH Nkw;gug;G xd;wpy; gl;L mNj Clfj;jpy; jpUk;gp nry;yy; 
xspj;njwpg;G vdg;gLk;. 

❖ vy;yh Nkw;gug;Gf;fSk; xspia njwpf;f nra;fpd;wd. 
❖ xU nghUs; vkf;F njd;gLtjw;F xspKjypy; ,Ue;J tUk; xspf;fjpHfs; nghUspd; 

Nkw;gug;gpy; gl;L njwpj;J vkJ fz;fis mila Ntz;Lk;. 

        
xspj;njwpg;G tpjpfs;. 

❖ gLNfhzk; njwpNfhzj;jpw;F rkd;. (i = r) 

❖ gLfjpH> gLGs;spapy; tiuag;gl;l nrt;td;> njwpfjpH vd;gd xNu jsj;jpy; fhzg;gLk;. 
 
,U tifahd xspj;njwpg;G fhzg;gLfpd;wJ. 

1. rkhe;juj; njwpg;G / xOq;fhd njwpg;G  

2. guty; njwpg;G / xOq;fw;w njwpg;G 
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xOq;fhd njwpg;G. 
xg;gkhd Nkw;gug;gpy; xOq;fhd njwpg;G eilngWfpd;wJ. 

                     
xOq;fw;w njwpg;G. 
xg;gkw;w Nkw;gug;gpy; eilngWk; njwpg;G 
vk; Nkw;gug;gpy; xsp njwpg;Gw;whYk; njwpg;G tpjpf;fikaNt njwpg;gilAk;. 

                      
Mbfs;. 
xsp CLGftpLk; nghUs; xd;wpd; xUgf;f Nkw;gug;gpy; ,ur Kyhk; G+Rk; NghJ xspahdJ 
njwpg;gilAk;. ,t;thwhd nghUl;fs; Mbfs; vdg;gLk;. 

                        
• Mbfs; %yk; tpk;gq;fs; cUthf;fg;gLk;. 
• njwpfjpHfs; ,izAk; Gs;spapy; tpk;gq;fs; cUthFk;  
• ,t;tpk;gq;fs; ,uz;L tifg;gLk;. 
1. nka; my;yJ cz;ik tpk;gq;fs;. 
❖ jpiuapy; ngwf;$ba tpk;gq;fs; nka; tpk;gq;fs; MFk;. 
❖ cz;ik njwpfjpu; ,izAk; Gs;spapy; cUthFk; 
❖ ,it Mbapd; Kd;dhy; Njhw;Wtpf;fg;gLk;. 

2. kha my;yJ ngha; tpk;gk;. 
❖ jpiuapy; ngw Kbahj tpk;gq;fs; kha tpk;gq;fs; MFk;. 
❖ khaj; njwpfjpu; ,izAk; Gs;spapy; cUthFk; 
❖ ,it Mbapd; gpd;dhy; Njhw;Wtpf;fg;gLk;. 
• vy;yh MbfspdhYk; Njhw;Wtpf;fg;gLk; tpk;gq;fs; gf;f NeH khw;wk; mile;J fhzg;gLk;. 

 
gf;f NeH khw;wk; vd;why; vd;d? 
nghUspd; tyg;gf;fk; tpk;gj;jpd; ,lg;gf;fkhfTk; nghUspd; ,lg;gf;fk; tpk;gj;jpd; tyg;gf;fkhfTk; 
khwpf; fhzg;gly; MFk;. 
  
 
jsthbapy; tpk;gk; Njhd;Wk; Kiw 
jsthbapy; Njhd;Wk; tpk;gj;jpd; ,ay;Gfs;. 

1. kha tpk;gk;. 
2. epkpHe;jJ. 

3. nghUs; J}uk; = tpk;g J}uk;. 

4. nghUspd; gUkd; = tpk;gj;jpd; gUkd;. 
5. gf;f NeHkhw;wkile;J fhzg;gLk; 
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2 jsthbfSf;fpilapy; Njhd;Wk; tpk;gq;fspd; vz;zpf;if fhzy;. 
 jsthbfis ntt;ntW Nfhz rha;tpy; itf;Fk; NghJ NtWgl;l vz;zpf;ifapy; tpk;gq;fs; 
cUthfpd;wd. 

 
Nfhzk; mjpfupf;fg;gLk; NghJ tpk;g vz;zpf;if FiwtilAk;. 
 
 
jsthbia rkhe;jukhf itf;Fk; NghJ Kbtpyp (gy) tpk;gk; cUthFk;. 

❖ vdpDk; mj;jid tpk;gq;fSk; vkf;F njd;glhJ. 
❖ fhuzk; njhlHe;J njwpg;gile;J nry;thjhy; xspf;fjpupd; nrwpT Fiwtiltjhy; tpk;gk; 

kq;fp njsptw;W Ngha; kiwe;J tpLk;. 
 
xUtupd; KO cauj;ijAk; ghHg;gjw;fhd fz;zhbapd; ,opT cauj;ij fhzy;. 

• ,jw;fhf egupd; cauj;jpd; miu klq;F caukhd jsthb NghJkhdjhFk;. 
• mtupd; KO cUtj;ijAk; ghHf;f Ntz;Lk; vdpd; mtupd; fz; kl;lj;jpw;F NeNu 

jsthbapd; Nky; kl;lk; fhzg;gl Ntz;Lk;. 
 
jsthb gad;gLk; re;ju;g;gk;. 

• Kfk; ghu;f;Fk; fz;zhb. 

• EZf;Ff; fhl;bapy; 

• fiyAUfhl;bapy; 

• R+s; fhl;bapy; 

• eiff;filfspy; 
 
 
fiyAUfhl;b 
 %d;W jsthbfis mupak; Nghy; mikj;J cs;Ns nghUnshd;iw ,l;L ghu;f;Fk; NghJ gy 
tpk;gq;fs; Njhd;Wk;. 

• fiyAUfhl;baikf;f %d;W jsthbfs; Njit. 

• ,q;F jsthbfSf;F ,ilg;gl;l Nfhzk; 60o MFk;. 
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R+s;fhl;b 
R+s;fhl;b gad;gLk; re;ju;g;gk;. 
ePu; %o;fpf;fg;gypy;. 
Ruq;fq;fspy; 

• R+s;fhl;bapy; 2 jsthbfs; gad;gLk;. 

• ,q;F jsthb 45o itf;fg;gLk;. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fopthbapd; Ftpaj;J}uk; 
Fopthbia Nehf;fp rkhe;jukhf nry;Yk; xspf;fw;iw Mbapy; gl;L njwpj;J xU Gs;spapy; FtpAk; 
,jdhy; ,t;thb xUf;Fk; Mb vdg;gLk; 
mg;Gs;sp Ftpag;Gs;sp F mFk; 
,J tistpdhiuapd; miuthrp J}uj;jpy; fhzg;gLk; 
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FopT Mbia gw;wp....... 
nghUs; F y; cs;sNghJ tpk;gk; KbtpypapYk; nghUs; Kbtpypapy; cs;sNghJ tpk;gk; F ,Yk; 
Njhd;Wk;. 

nghUs; C w;F mg;ghy; cs;sNghJ tpk;gk; C ,F w;F ,ilapYk; nghUs; C ,F w;F ,ilapy; 

cs;sNghJ tpk;gk; C w;F mg;ghYk; Njhd;Wk;. 



48 
 

V.NIRMALAN(B.Sc) SCIENCE WORLD -ZOOM CLASS 0771805232 

Fopthb........  
1. cz;ik> kha tpk;gk; ,uz;ilAk; Njhw;Wtpf;Fk; 
2. epkpu;e;j> jiyfPohd tpk;gk; ,uz;ilAk; Njhw;Wtpf;Fk; 
3. cUr;rpWj;j> cUg;ngUj;j> nghUssthd tpk;gk; vd;gtw;iw Njhw;Wtpf;Fk; 

 
Fopthbapd; gad;fs; 

1. Kfr;rtuk; nra;Ak; Mbahf 
2. Nkw;jhil gw;fis mtjhdpg;gjw;F 
3. tpsf;F njwpapahf. 
❖ kpd; #o;> thfd tpsf;Ffspy; Mbapd; Ftpaj;jpy; ,io kpd;Fkpo; itf;fg;gLfpd;wJ. 

vdNt njwpfjpHfs; rkhe;jukhf ntspNaWfpd;wd. 

                         
4. $l;L EZf;F fhl;bapy; vwpthbahf  

xspapay; FohapDs; xspia nrYj;Jtjw;F  
5. thfdq;fspd; fPo; cs;s nghUl;fis gupNrhjpf;f. 
6. #upa mLg;G  

#upa xspAk; ntg;gKk; nrwpT+l;lg;gl;L xU ,lj;jpy; Ftpf;fg;gLtjhy; rikf;f KbfpwJ. 
 
 
 
Ftpthbapd; Ftpaj;J}uk; 
Ftpthbia Nehf;fp rkhe;jukhf nry;Yk; xspf;fw;iw Mbapy; gl;L xU Gs;spapy; ,Ue;J tpupe;J 
nry;tJ Nghy; njwpg;gilAk; 
,jdhy; ,t;thb tpupf;Fk; Mb vdg;gLk; 
mg;Gs;sp Ftpag;Gs;sp F mFk; 
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Ftpthbapy; Njhd;Wk; tpk;gq;fs;. 
Ftpthbapy; tpk;g ,ay;G vg;nghOJk; - 

• epkpHe;jJ.             

• cUr;rpWj;jJ            

• khakhdJ. 

 
Ftpthbapd; gad;. 

• thfd gf;f Mbahf  
,J jsthbfis tpl $ba tPr;rpy; cs;s nghUl;fis ghHf;f cjTk;. 
 

xsp KwpT 
xU Clfj;jpy; ,Ue;J ,d;DNkhu; Clfj;jpw;F xsp gazk; nra;Ak; NghJ mjd; 
gazg;ghijapd; jpirapy; Vw;gLk; khw;wk; xspKwpT vdg;gLk;. 
xsp Kwptiljw;fhd fhuzk; ntt;NtW Clfq;fspy; xspapd; Ntfk; khw;wkiltjdhy; MFk;. 

• thA  – tsp    = 3 x 108 ms-1 

• jputk;  –   ePu;      = 2.25 x108 ms-1 

• jpz;kk;  – fz;zhb = 2 x 108 ms-1 

• Clf Jzpf;if ,y;yhj ntw;wplj;jpy; xspapd; Ntfk; 3 x 108 ms-1  MFk;. 

• xNu Clfq;fspDs; xspapd; Ntfk; khw;wkilahJ. 
• xspapd; Ntfk; $ba Clfk; Ijhd ClfkhFk;  
• xspapd; Ntfk; Fiwe;j Clfk; mlHe;j Clfk; MFk;. 
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xspKwpT tpjpfs;. 

1. gLfjpH KwpfjpH vd;gd gLGs;spapy; cs;s nrt;tdpw;F vjpH vjpH gf;fq;fspy; cs;sNjhL 
%d;Wk; xNu jsj;jpy; ,Uf;Fk;. 

2. Fwpg;gpl;l ,U Clfq;fSf;fpilNa xsp KwptilAk; NghJ gLNfhzj;jpd; irDf;Fk; (Sin 

i) KwpNfhzj;jpd; irDf;Fk; (Sin r) ,ilapyhd tpfpjk; mt;tpU Clfq;fSf;fpilapy; 

khwpyp MFk;. ,k;khwpyp KwpT Rl;b (n) MFk;. ,J rpdypd; tpjpahFk;. 
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fz;zhb Fw;wpapy; xspKwpT 

               

 

 

 

 

 

 

mupak; xd;wpy; jdpepw xsp (Nyru; xsp) KwptilAk; tpjk; 

          

 

 

 

 

 

 

 

xspKwptpd; Njhw;wg;ghLfs; 

• fz;zhb epPu;f; FtisapDs; ,lg;gl;l ngd;rpy; Kwptile;jJ Nghy; njd;gLk;. 
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mupaj;jpy; nts;nshspapd; KwpT  

fz;zhb mupaj;jpd; Clhf nts;nshsp nry;Yk; NghJ VO epwq;fshf gpuptilAk; 

              

 

 

 

 

 

 

thdtpy; Njhd;Wjy; 

kio J}Wk; ehl;fspy; #upa xsp cs;s Ntisapy; thdtpy; Njhd;Wk;. 

#upad; cs;s jpirf;F vjpu;jpirapy; thdtpy; njd;gLk;. 

#upa xspf;fjpuhdJ kioj;Jspapy; njwpg;G> KwpTf;Fl;gl;L VO epwq;fshf gpupile;J thdtpy; 
cUthFk;. 
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mtjp NfhzKk; (c) KO mf njwpg;Gk;. 

❖ xsp mlHe;j Clfj;jpypUe;J Ijhd Clfj;jpw;F nry;Yk; NghJ nrt;tid tpyj;jp 
nry;Yk;. 

❖ gLNfhzj;ij gbg;gbahf mjpfupf;Fk; NghJ xUfl;lj;jpy; Nkw;gug;ig kUtpr; nry;Yk;. 

❖ ,jd; NghJ cs;s gLNfhzk; mtjpNfhzk; (c) vdg;gLk;. 

❖ mjhtJ KwpNfhzk; nrq;NfhzkhfTs;s NghJ mlHe;j Clfj;jpy; cs;s gLNfhzk; 
mtjpNfhzk; MFk;. 

❖ NkYk; gLNfhzj;ij mjpfupf;Fk; NghJ xspf;fjpH KwptilahJ njwpg;gilAk;. 
❖ ,J KO mfj; njwpg;G MFk;. ,q;F njwpg;G tpjpf;fikaNt njwpg;G eilngWk;. 

           

 

 

 

 

 

 

KO mfj;njwpg;G eilngw  
1. mlh;e;j Clfj;jpypUe;J Ijhd Clfj;jpw;F xsp nry;y Ntz;Lk;. 
2. mtjp Nfhzj;jpYk; ngupa Nfhzj;jpy; gLNfhzk; mika Ntz;Lk;. 

 
KO cl; njwpg;gpd; gad;ghLfs; 
xspapay; ehHfs;. 
kpfTk; nky;ypajhfTk; tisjFthd KiwapYk; tpNrl tif fz;zhbapdhy; my;yJ 
CLGftpLk; gpshj;jpf;fpdhy; nra;ag;gl;lNj xspapay; ehHfs; MFk;. 
xU KidtpD}lhf xsp nrYj;jg;gl;lhy; mJ njhlHe;J KO mfj;njwpg;gile;J mLj;j 
KidtpD}lhf ntspNaWk;. 
,jD}lhf xsp nrYj;Jk; Kiw xspapay; ehH njhopy;El;gk; MFk;. 
ePskhd ehH MapDk; xspapd; rpwpa gFjp cwpQ;rg;gl;lhYk; cl;nrYj;jg;gl;l mNj gpufhrj;Jld; 
ntspNaWk;. 
mjhtJ jftiy rf;jp ,og;gpd;wp flj;jyhk;. 
xspapay; ehupd; $l;L xspf;Foha; vdg;gLk;. 
 
xspf;Fohapd; gad;fs;. 

❖ mWitr; rpfpr;ir epGzHfs; clk;gpd; cs; cWg;Gf;fisg; ghHf;f (vd;Nlh]; Nfhg;) 
mfq;fhl;bahf. 

❖ njhiy njhlHgpy; njhiyNgrp nra;jpfis nfhz;L nry;y 
❖ myq;fhuj;jpw;F 

ed;ik-  
• ,yhgfukhdJ 
• rf;jp tPz;tpuak; FiwT 
• nra;jpfs; jpupgiltJ FiwT. 
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tpy;iyfs; 
tpy;iyfs; fz;zhb> NgHngf;]; vd;gtw;why; Mf;fg;gLk;. 
tpy;iyfs; ,U tifg;gLk; 

1. FtpT tpy;iy     
2. FopT tpy;iy 

               

 
• rkhe;juf; fw;iwfs; tpy;iyapD}L nrd;W xU Gs;spapy; FtpAk;. 
• mg;Gs;sp Ftpak; MFk; 
• Ftpaj;jpw;Fk; tpy;iyf;Fk; ,ilapyhd J}uk; Ftpaj;J}uk; MFk; 
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• FopT tpy;iyapy; rkhe;ju xspf;fw;iw tpuptilAk; tifapy; xU Gs;spapy; 

,Ue;J ntsptUtJ Nghy; KwptilAk; 
• mg; Gs;sp mjd; FtpakhFk; 
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FopT tpy;iyapy; epakf;fjpH. 
Kjyr;rpw;F rkhe;jukhf tUk; xspf;fjpHfs; Kjw;Ftpaj;jpy; ,Ue;J tpupe;J nry;tJ 
Nghy; nry;Yk;. 

 
 
 
Ftpaj;ij Nehf;fp tUk; xspf;fjpu; Kjyr;rpw;F rkhe;jukhf nry;Yk;. 

 
xspapay; ikaj;jpD}lhf nry;Yk; xspf;fjpH KwptilahJ nry;Yk; 
 
 

 

FopT tpy;iyapy; tpk;gk;. 
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tpk;gk; vg;NghJk; 

cUr;rpWj;jJ 
epkpHe;jJ 
khakhdJ 
 

 

 

 
 
 
 
 
 


