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Kf;fpa Fwpg;Gfs;  5 

midj;J ghlq;fSf;fhd Kf;fpa Fwpg;Gfs; 
1. ,af;f tpjpfs; 

 epA+l;ldpd; Kjy; tpjp (m) epiyk tpjp : xt;nthU nghUSk; Gwtpir VJk; nray;glhj tiuapy;>  jkJ 
Xa;T epiyapNyh (m) rPuhf ,aq;fpf; nfhz;bUf;Fk; NeHf;Nfhl;L epiyapNyh njhlHe;J ,Uf;Fk;. 

 epA+l;ldpd; ,uz;lhk; tpjp (m)tpirapd; tpjp : nghUs; xd;wpd; kPJ nray;gLk; tpirahdJ mg;nghUspd; 
ce;j khWghl;L tPjj;jpw;F NeHjftpy; mikAk;. F = ma. 

 epA+l;ldpd; %d;whk; tpjp : xt;nthU tpirf;Fk; rkkhd vjpH tpir cz;L.  

 Neu;f;Nfhl;L ce;j moptpd;ik tpjp : Gw tpir VJk; jhf;fhj tiuapy; xU nghUs; my;yJ Xu; mikg;gpd; 
kPJ nray;gLk; nkhj;j Neu;f;Nfhl;L ce;jk; khwhky; ,Uf;Fk;. 

 epA+l;ldpd; nghJ <Hg;gpay; tpjp : mz;lj;jpy; cs;s nghUl;fspd; xt;NthH JfSk; gpw Jfis xU Fwpg;gpl;l 
tpir kjpg;gpy; <Hf;fpwJ. mt;tpirahdJ mitfspd; epiwfspd; ngUf;fw;gyDf;F NeHtpfpjj;jpYk;> 
mitfspd; ikaq;fSf;fpilNa cs;s njhiytpd; ,Ukbf;F vjpHtpfpjj;jpYk; ,Uf;Fk;.  

2. xspapay; 
 xsptpyfypd; Kjy; tpjp : gLfjpH> tpyFfjpH> gLGs;spapy; tpyfy; milAk; gug;Gf;Fr; nrq;Fj;jhf 
tiuag;gLk; NfhL Mfpait xNu jsj;jpy; mikfpd;wd. 

 xsptpyfypd; ,uz;lhk; tpjp (m) ];ney; tpjp : gLNfhzj;jpd; ird; kjpg;gpw;Fk;> tpyF Nfhzj;jpd; ird; 
kjpg;gpw;Fk; ,ilNa cs;s jfthdJ mt;tpU Clfq;fspd; xsptpyfy; vz;fspd; jftpw;F rkk;. 

kPl;rpaw;w rpjwypd; tiffs; 

i) uhNy xspr;rpjwy; : #hpadpypUe;J tUk; xspf;fjpHfs; tspkz;lyj;jpy; cs;s thA mZf;fs; kw;Wk; 
%yf;$Wfshy; rpjwybf;fg;gLfpwJ. v.fh: R+upa cjak; & kiwtpd; NghJ R+upad; rptg;G epwkhjy;. 

ii) kP-xspr;rpjwy; : Jfspd; tpl;lkhdJ> gLk; xspf;fjphpd; miyePsj;jpw;Fr; rkkhfNth/miyePsj;ijtpl 
mjpfkhfNth ,Uf;Fk; NghJ Vw;gLk; xspr;rpjwy;. v.fh: Nkfq;fspd; nts;isj; Njhw;wk;. 

iii) bz;lhy; xspr;rpjwy;: $o;kf; fiurypy; cs;s $o;kj;Jfs;fshy;> xspf;fjpHfs; rpjwybf;fg;gLfpd;w epfo;T.  

iv) uhkd; xspr;rpjwy; : J}a jputq;fs; (m) xspGFk; jd;ik nfhz;l jpz;kq;fspy; cs;s Jfs;fSld; 
,iltpid Guptjd; fhuzkhf xspf;fjpupd; miyePsk;/mjpu;ntz;zpy; khw;wq;fs; Vw;gLk; epfo;T. 

fz;zpd; FiwghLfs; 

 ikNahgpah: fpl;lg;ghHit> njhiytpy; cs;s nghUs;fis fhzKbahJ. 

 i`g;gu; nkl;Nuh/gpah: J}ug;ghHit> mUfpy; cs;s nghUs;fis fhzKbahJ. 

 tpop Vw;gikTj; jpwd; FiwghL (presbyopia) : taJKjpHT fhuzkhf> rpypahpj; 
jirfs; tYtpoe;J tpopnyd;R jd; nefpo;Tj; jd;ikia ,og;gjhy; Vw;gLk;.  

 ghHitr; rpjwy; FiwghL (Astigmatism) : ,izahd kw;Wk; fpilkl;lf; 
NfhLfisj; njspthff; fhz ,ayhJ. 

rupnra;ag;gl;l 
kNahgpah

 

rupnra;ag;gl;l 
i`g;gu; 

nkl;Nuh/gpah  

 
 

Ftpnyd;R kw;Wk; Fopnyd;rpy; eilngWk; xsptpyfyhy; gpk;gq;fs; Njhd;Wjy; 
Ftpnyd;R Fopnyd;R 

tpjp 1: xspf;fjpuhdJ> xU Ftpnyd;rpd; 
xspapay; ikaj;jpd; topahfr; 
nry;Yk; NghJ tpyfyilahky; mNj 
ghijapy; nry;fpwJ. 

xspf;fjpuhdJ> xU Fopnyd;rpd; 
xspapay; ikaj;jpd; topahfr; 
nry;Yk; NghJ tpyfyilahky; 
mNj ghijapy; nry;fpwJ. 

tpjp 2:  
Kjd;ik mr;Rf;F ,izahf tUk; 
xspf;fjpu;fs;> Ftpnyd;rpd; kPJ gLk;NghJ 
Kjd;ikf; Ftpaj;jpy; Ftpf;fg;gLk;. 

Kjd;ik mr;Rf;F ,izahf tUk; 
xspf;fjpu;fs;> Fopnyd;rpd; kPJ 
gLk;NghJ Kjd;ikf; Ftpaj;jpypUe;J 
tpyfyile;J nry;tJ Nghy; Njhd;Wk;. 

tpjp 3:  
Kjd;ikf;Ftpak; topahfr; nrd;W 
Ftpnyd;rpd; kPJ tpOk; xspf;fjpu;fs;> 
tpyfyile;j gpwF Kjd;ik 
mr;Rf;F ,izahfr; nry;Yk;. 

Kjd;ikf;Ftpaj;ij Nehf;fpr; nrd;W 
Fopnyd;rpd; kPJ tpOk; xspf;fjpu;fs;> 
tpyfyile;j gpwF Kjd;ik 
mr;Rf;F ,izahfr; nry;Yk;. 
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Ftpnyd;rpd; topahf xsptpyfy; 

 

nghUspd; epiy : <wpyhj; njhiyT 
gpk;gj;jpd; epiy : Ftpaj;jpy; (F) 

msT : gpk;gk; <  nghUs; 
nka;g;gpk;gk; 

 

nghUspd; epiy: F & 2F-f;F ,ilNa 

gpk;gj;jpd; epiy : 2F(C)-f;F mg;ghy;  
msT : gpk;gk; >  nghUs; 

 jiyfPohd nka;gpk;gk;  

 

nghUspd; epiy : 2F(C)-f;F mg;ghy; 
gpk;gj;jpd; epiy :F & 2F-f;F ,ilNa 

msT : gpk;gk; <  nghUs; 
jiyfPohd nka;g;gpk;gk; 

 

nghUspd; epiy : Ftpaj;jpy; (F) 
gpk;gj;jpd; epiy : <wpyhj; njhiyT 

msT : gpk;gk; >  nghUs; 
jiyfPohd nka;g;gpk;gk; 

 

nghUspd; epiy : 2F 

gpk;gj;jpd; epiy : 2F 

msT : gpk;gk; =  nghUs;  
jiyfPohd nka;g;gpk;gk; 

 

 

nghUspd; epiy : F & O-f;F ,ilNa 

gpk;gj;jpd; epiy: F & 2F-f;F ,ilNa 

msT : gpk;gk; >  nghUs; 
Neuhd kha gpk;gk;  

 

Fopnyd;rpd; topahf xsptpyfy; 

 

nghUspd; epiy : <wpyhj; njhiyT 
gpk;gj;jpd; epiy : Ftpaj;jpy; (F) 

msT : gpk;gk; <  nghUs; 
khagpk;gk; 

 

nghUspd; epiy : mstplf;$ba njhiytpy; itf;fg;gLk;NghJ 
gpk;gj;jpd; epiy : F & O-f;F ,ilNa 

msT : gpk;gk; <  nghUs;> Neuhd khagpk;gk; 

 

Fwpg;G:  AB vd;gJ nghUs; kw;Wk; A’B’ vd;gJ gpk;gk;  

nyd;rpw;Fk; nghUSf;Fk; ,ilNa J}uk; FiwAk;NghJ> gpk;gj;jpw;Fk; nyd;rpw;Fk; ,ilNa cs;s njhiyTk; FiwfpwJ.   
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3. ntg;g ,aw;gpay; 
 

 ntg;gtpuptpd; tiffs; tiuaiw 

; jplg; 
nghUs; 

ePs; ntg;gtpupT ntg;gg;gLj;Jjypd; tpisthf ePsk; mjpfupg;gjhy; Vw;gLk; tpupT. 
gug;G ntg;gtpupT ntg;gg;gLj;Jjypd; tpisthf gug;G mjpfupg;gjhy; Vw;gLk; tpupT. 
gUk ntg;gtpupT ntg;gg;gLj;Jjypd; tpisthf gUkd; mjpfupg;gjhy; Vw;gLk; tpupT. 

thA 
cz;ik ntg;g tpupT 

nfhs;fyd; ,y;yhky; Neubahf jputj;jpid ntg;gg;gLj;Jk; NghJ 
Vw;gLk; ntg;g tpupT. 

Njhw;w ntg;g tpupT nfhs;fydpd; tpuptpid nghUl;gLj;jhky; jputj;jpd; Njhw;w tpuptpid 
kl;Lk; fzf;fpy; nfhs;tJ. 

 ghapy; tpjp: khwh ntg;gepiyapy;> xU Fwpg;gpl;l epiwAila thAtpd; mOj;jk; mt;thAtpd; gUkDf;F 
vjpu;j;jftpy; mikAk;.  

 rhu;y]; tpjp: khwh mOj;jj;jpy; thAtpd; gUkd; mt;thAtpd; ntg;gepiyf;F NeHj;jftpy; mikAk;.  

 mtNfl;Nuh tpjp: khwh ntg;gepiy kw;Wk; mOj;jj;jpy;> thAtpd; gUkd;; mt;thAtpy; cs;s mZf;fs; 
my;yJ %yf;$Wfspd; vz;zpf;iff;F NeHj;jftpy; mikAk;.  

 ,ay;G thA: Fwpg;gpl;l ftu;r;rp tpirapdhy;> xd;Nwhnlhd;W ,iltpid Gupe;J nfhz;bUf;Fk; mZf;fs; 
(m) %yf;$Wfs; mlq;fpa thAf;fs;  

 ey;ypay;G thA: xd;Nwhnlhd;W ,iltpid Gupahky; ,Uf;Fk; mZf;fs; (m) %yf;$Wfs; mlq;fpa thAf;fs;.  

4. kpd;Ndhl;ltpay; 
 Xk; tpjp : khwh ntg;gepiyapy;> flj;jp xd;wpd; topNa ghAk; rPuhd kpd;Ndhl;lk; ‘I’ flj;jpapd; 

KidfSf;fpilNa cs;s kpd;dOj;j NtWghl;bw;F ‘V’ Neu;j;jftpy; mikAk;. V = IR. 

 [Py; tpjp : xU kpd;jilapy; cUthFk; ntg;gkhdJ>  kpd;Ndhl;lj;jpd; ,Ukbf;F Neu;tpfpjj;jpYk;  
 kpd; jilf;Fk; Neu; tpfpjj;jpYk;  kpd;Ndhl;lk; ghAk; fhyj;jpw;F Neu;tpfpjj;jpYk; ,Uf;Fk;. 

 FWf;Fjlr; Rw;W : kpd;Ndhl;l fk;gp eLepiy fk;gpNahL njhLk;NghJ Vw;gLtJ FWf;Fj;jlr; Rw;W. 

 Fjpiu jpwd; : kpd;jpwid mstpLtjw;F gad;gLfpwJ.  Fjpiu jpwd; vd;gJ 746 thl; MFk;. 

5. xypapay; 
Xyp miyfspd; jpirNtfk;: ghjpf;Fk; fhuzpfs;: ntg;gepiy> mlu;j;jp> xg;Gik <ug;gjk;> kPl;rpg; gz;G 

 Jfs; jpirNtfk;:  xU Clfj;jpy; miyfs; tbtpy; Mw;wiyf; flj;Jtjw;fhf Jfs;fs; mjpu;tilAk; jpirNtfk;. 

 miyj; jpirNtfk;: xU Clfj;jpd; topNa miy guTk; jpirNtfk; MFk;. 
 vjpnuhypg;gpd; gad;ghLfs;: $k;G xypg;ngUf;fp, fhJ Nfl;f cjTk; fUtp, nkJthfg; NgRk; $lk;.  
 lhg;su; tpisT: xyp %yj;jpw;Fk;> Nfl;FeUf;Fk; ,ilNa rhu;gpaf;fk; ,Uf;Fk; NghJ> Nfl;Feuhy; Nfl;fg;gLk; 

xypapd; mjpu;ntz;zhdJ> xyp %yj;jpd; mjpu;ntz;zpypUe;J khWtJ Nghy; Njhd;WtJ.  

 Nulhu; (RADAR): Radio Detection and Ranging – NubNah miyfis mDg;gp tpkhdq;fspd; Ntfk; kw;Wk;  
,Ug;gplj;ijf; fz;lwpa gad;gLfpwJ. 

 Nrhdhu; (SONAR): Sound Navigation and Ranging -  fly; tho; capupdq;fs; & ePu;%o;fpf; fg;gy;fspd;  

Ntfj;ijf; fz;lwpayhk;. 

6. mZf;fU ,aw;gpay; 
 fjpupaf;f ,lk;ngau;T tpjp (m) rhb kw;Wk; /g[d; tpjp :  

i) fjpupaf;fj; jdpkk; xd;W xU 𝛼 – Jfis ckpOk; NghJ mjd; epiw vz;zpy; ehd;Fk;> mZ 
vz;zpy; ,uz;Lk; vd;w mstpy; Fiwe;J Gjpa Nra; cl;fU cUthFk;.  

ii) fjpupaf;fj; jdpkk; xd;W xU 𝛽 – Jfis ckpOk;NghJ mjd; epiw vz; khwhkYk;> mZ vz;zpy; 
xd;W mjpfupj;Jk; Gjpa Nra; cl;fU cUthFk;. 

My;gh rpijT  :  ZYA → Z-2YA-4 + 2He4 gPl;lh rpijT   :  ZYA → Z+1YA + -1e0 

 mZf;fU gpsT:       v.fh :  92U235 + 0n1→56Ba141 + 36Kr92 + 3 0n1+ Q (Mw;wy;)          mZ Fz;L 

 mZf;fU ,izT tpid:  v.fh :  1H2 + 1H2→2He4+ Q (energy)            i`l;u[d; Fz;L 

 mZf;fU ciy: jw;rhu;Gila fl;Lg;gLj;jg;gl;l mZf;fU gpsT tpid eilngw;W kpd; cw;gj;jpr; nra;Ak; ,lk;.  

 khWepiy epiw(mc): njhlu;tpidiaj; njhlu;e;J epiy epWj;Jtjw;Fj; Njitahd gpsTg; nghUs;fspd;  

Fiwe;j msT epiw MFk;.  
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7. mZf;fSk; %yf;$WfSk; 
 INrhNlhg;G:  xNu jdpkj;jpd; mZf;fs; ntt;NtW mZ epiwfisg; ngw;Ws;sd. v.fh : 17Cl35, 17Cl37 

 INrhghu;: ntt;NtW jdpkq;fspd; mZf;fs; xNu mZepiwfisg; ngw;Ws;sd. v.fh: 18Ar40, 20Ca40 

 INrhNlhd;:  ntt;NtW jdpkq;fspd; mZf;fs; xNu epA+l;uhd; vz;zpf;ifiag; ngw;Ws;sd. v.fh: 6C13, 7N14 
 mZf;fl;L vz;: mZf;fl;L vz; vd;gJ mk;%yf;$wpy; cs;s mZf;fspd; vz;zpf;if. 

mZepiw myF 
mZtpd; epiw C–12 mZtpd; epiwapy; 12,y; 
xU gFjp MFk;. 

ruhrup mZepiw 
,J ,aw;ifapy; fpilf;ff;$ba fzf;fplg;gl;l 
INrhNlhg;Gfspd; ruhrup epiwiaf; Fwpg;gjhFk;. 

fpuhk; mZepiw 
xU jdpkj;jpd; mZepiwia fpuhkpy; Fwpg;gpLjy;. 

fpuhk; %yf;$W epiw 
xU Nru;kj;jpd; %yf;$W epiwia fpuhkpy; Fwpg;gpLjy;. 

xg;G mZepiw (m) jpl;l mZ vil 
,J jdpkj;jpd; INrhNlhg;Gfspd; ruhrup mZ 
epiwf;Fk; C–12 mZtpd; epiwapy; 1 12⁄  gq;fpd; 
epiwf;Fk; cs;s tpfpjkhFk;. 

xg;G %yf;$W epiw 
,J xU %yf;$wpd; epiwf;Fk;> C-12 mZtpd; 
epiwapy; 1 12⁄  gq;fpd; epiwf;Fk; cs;s tpfpjkhFk;. 

 

 

epiw vz;  =  GNuhl;lhd;fs; +  epA+l;uhd;fs;                                          

mZ vz;  =  GNuhl;lhd;fs; (m) vyf;l;uhd;fs;  

Kf;fpa jdpkq;fspd; mZepiwfs; 
i`l;u[d; (H) 1 iel;u[d; (N) 14 gh];gu]; (P) 30 FNshupd; (Cl) 35.5 

fhu;gd; (C) 12 Mf;rp[d; (O) 16 ry;gu; (S) 32 fhy;rpak; (Ca) 40 
 

8. jdpkq;fspd; Mtu;j;jd tifg;ghL 
etPd Mtu;j;jd tpjp jdpkq;fspd; ,aw;gpay; kw;Wk; Ntjpapay; gz;Gfs; mtw;wpd; mZ vz;fspd; rhh;ghf mikAk;. 

Mtu;j;jd gz;Gfs; 
njhlupy;  

,lJGwj;jpypUe;J tyJGwk; 
njhFjpapy;  

NkypUe;J fPo; 
mZ Muk; : mZf;fUtpd; ikaj;jpw;Fk;> 
,izjpw vyf;l;uhd; cs;s 
ntspf;$l;bw;Fk; ,ilNaahd J}uk;. 

Fiwjy;  

ntspf;$L vz; khWtjpy;iy> 
GNuhl;lhd;fspd; vz;zpf;if 
mjpf;fpwJ> <u;g;G 
mjpfupf;fpwJ. ,jdhy; mZ 
Muk; FiwfpwJ.  

mjpfupj;jy;  

ntspf;$L vz; 
mjpf;fg;gjhy;  

madp Muk; : madpapd; fUikaj;jpw;Fk; 
mt;tadpapd; vyf;l;uhd; jpus; Kfpy; kPJ 
mjd; fUthy; ftu;r;rp tpir nrYj;j 
,aYk; J}uj;jpw;Fk; ,ilNaahd njhiyT. 
madpahf;Fk; Mw;wy; : xU thA epiy 
mZtpd;mb Mw;wy; epiyapy; cs;s xU 
vyf;l;uhid ePf;Ftjw;F Njitg;gLk; 
Fiwe;jgl;r Mw;wy;. 

mjpfupj;jy;  

mZ Muk; FiwfpwJ. 

Fiwjy;  

vyf;l;uhd; ,yFthf 
gpizf;fg;gl;Ls;sJ.   

vyf;l;uhd; ehl;lk; : xU thA epiy 
mZtpy;xU vyf;l;uhid Nru;j;J vjpu;kpd; 
RikAila madpia cUthf;Fk;NghJ 
ntspg;gLk; Mw;wy;. 

mjpfupj;jy;  

mZ Muk; FiwfpwJ.  

Fiwjy;  

vyf;l;uhd; ,yFthf 
gpizf;fg;gl;Ls;sJ.   

vyf;l;uhd; ftu;jd;ik : rfg;gpizg;gpy; 
cs;s %yf;$wpy; xU mZ vyf;l;uhd; 
,izapid jd;id Nehf;fp ftUk; gz;G. 

mjpfupj;jy;  

mZf;fU kpd;Rik mjpfupg;G  

Fiwjy;  

Mw;wy; kl;lj;jpd; 
vz;zpf;if mjpfupf;Fk;. 

 

cNyhftpay; 
mYkpdpak; jhkpuk; ,Uk;G 

mYkpdpaj;jpd; jhJf;fs; : 
ghf;irl; Al2O3.2H2O 

fpiuNahiyl;   Na3AlF6 

nfhuz;lk; Al2O3 

jhkpuj;jpd; jhJf;fs; : 
fhg;gu; igiul; CuFeS2 
Fg;iul;(m) &gp fhg;gu; Cu2O 
fhg;gu; fpshd;]; Cu2S 

,Uk;gpd; jhJf;fs; : 
N`kill; Fe2O3 
Nkf;dill; Fe3O4 
,Uk;G igiul;   FeS2 

 nts;spiag; Nghy ntz;ikahd cNyhfk;  ,J nrk;gOg;G epw cNyhfk;  gsgsg;ghd> rhk;gy; epw cNyhfk; 
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9. fiury;fs; 

 

fiurypd; tiffs; fPo;f;fz;ltw;wpd; mbg;gilapy;… 

1. fiurypd; $Wfspd; mbg;gilapy; :   ,Ukbf;fiury; : 2 $Wfs;.  Kk;kbf;fiury; : 3 $Wfs;. 
2. fiunghUs; kw;Wk; fiug;ghdpd; ,aw;gpay; epiyapd; mbg;gilapy; :   

i) jpz;kf; fiury; : (a) jpz;kk; – jpz;kk; v.fh : cNyhff; fyit  

          (b) jputk; – jpz;kk; v.fh : ,urf; fyitfs;. 
ii) jputf; fiury; : (a) jpz;kk; – jputk; v.fh : ePupy; fiuf;fg;gl;l NaCl fiury; 

                              (b) jputk; – jputk;  v.fh :   ePupy; fiuf;fg;gl;l vj;jpy; My;f`hy;  
             (c) thA – jputk; v.fh : Nrhlh ePu; 

iii) thAf; fiury; : (a) jputk; – thA v.fh : Nkfk; (b) thA – thA v.fh :  He-O2 thAf;fyit  
3. fiug;ghdpd; jd;ikapd; mbg;gilapy; :  ePu;f;fiury; (ePu;)   ePuw;w fiury; (ePiuj;jtpu gpw jputq;fs;) 
4. fiunghUspd; mstpd; mbg;gilapy; : 

 njtpl;ba fiury; :  NkYk; fiunghUis fiuf;f ,ayhj fiury;. 
 njtpl;lhj fiury; : njtpl;ba fiuriytplf; Fiwthd 
fiunghUisf; nfhz;l fiury;.  

 mjpnjtpl;ba fiury; : njtpl;ba fiuriytpl mjpfkhd 
fiunghUisf; nfhz;l fiury;. 

 

10. Ntjptpidfspd; tiffs; 
 

mZf;fspd; kWrPuikg;G jd;ikiag; nghWj;J tifg;gLj;Jjy; 

 NrHf;if / $Lif / njhFg;G / ,iaG tpid:  

 jdpkk; + jdpkk; → NrHkk; v.fh : H2 (g) + Cl2 (g)  
      
→  2HCl(g) 

 NrHkk; + jdpkk; → NrHkk; v.fh : PC𝑙3 (𝑙) + Cl2 (g)  
      
→  PC𝑙5 (𝑠) 

 NrHkk; + NrHkk;; → NrHkk; v.fh : SiO2 (s) + CaO(s)  
      
→ CaSiO3 (s)  

 

 rpijT tpidfs;:  

 ntg;gr;rpijT tpid : 2HgO(s) 
 heat   
→    2Hg(l) + O2(g)  

 kpd;dhw;rpijT tpid :  2NaCl(aq)

 electricity   
→          2Na(s) + Cl2(g) 

 xspr;rpijT tpid :  2AgBr(s) 
   light    
→       2Ag(s) + Br2(g) 

 

 xw;iw ,lg;ngaHr;rp tpid: 
   v.fh : Zn(s) +  2HCl(aq)  

                  
→      ZnCl2(aq) +H2(g) 

 

 ,ul;il ,lg;ngau;r;rp / nkl;lhjp]p]; tpid: 

 tPo;gbthf;fy; tpid: Pb(NO3)2(aq) +  2KI(aq)  
                  
→      PbI2(s) ↓ +2KNO3(aq) 

 eLepiyahf;fy; tpid: NaOH(aq) +  HCl(aq)  
                  
→      NaCl(aq) + H2O(𝑙)  

 

 vupjy; tpid: v.fh  : C3H8(g) + 5O2(g)
                  
→      3CO2(g) +4H2O(g) + ntg;gk; 

 

tpid eilngWk; jpiriaf; nfhz;L tifg;gLj;Jjy;  
 ; kPs; tpid: tiffs;:  Kd;Ndhf;F tpid 

    gpd;Ndhf;F tpid  

             PC𝑙5 (𝑔) ⇌ PC𝑙3(𝑔) + Cl2(g) 

 kPsh tpid: Kd;Ndhf;F tpidahf kl;LNk eilngWk;.  
C(s) + O2(g)

                  
→      CO2(g) +Heat 

pH 

pH = – log10[H+] 

  

 pH < 7  ⇒ mkpyk;          
 pH > 7 ⇒ fhuk;         
 pH = 7  ⇒ eLepiy 

ePupd; madpg;ngUf;fk; 𝐊𝐖  = [H
+] [OH−] 

ePNuwpa cg;Gfs; 
kapy; Jj;jk; CuSO4. 5 H2O 

gr;ir tpl;upahy; FeSO4. 7 H2O 

 nts;is tpl;upahy;  ZnSO4. 7 H2O 

vg;rk; cg;G MgSO4.7 H2O 

[pg;rk; CaSO4. 2 H2O 
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11. fhu;gDk; mjd; Nru;kq;fSk; 
 

 

 

IUPAC ngau;fs;- Kd;ndhl;L +mbg;gilr;nrhy; + gpd;ndhl;L 

Kd;ndhl;L (tpjp-2) mbg;gilr;nrhy;(tpjp-1) 
gpd;ndhl;L       [MAY-2022] 

Kjd;ik (tpjp-3) ,uz;lhk; epiy (tpjp-4) 

gjpyp/fpi
s 

ngau; 
fhu;gd;fspd; 
vz;zpf;if 

ngau; 
gpizg;gpd;  
jd;ik 

ngau; 
tpid nray; 

njhFjp 
ngau; 

−F 

−Cl 

−Br 

−I 

−NH2 

−CH3 

−CH2CH3 

GNshNuh 

FNshNuh 

GNuhNkh 

INahNlh 

mkpNdh 

nkj;jpy; 

vj;jpy; 

1 

2 

3 

4 

5 

6 

8 

9 

10 

kPj; - 

<j; - 

Gug;; - 

gpA+l; - 

ngd;l;; - 

n`f;]; - 

Mf;l; - 

ehd;; - 

nlf; -- 

xw;iw 
,ul;il 
Kg;gpizg;
G 

-Nad; 
- <d; 
- Id 

My;f`hy;(-OH)  My; 

My;bi`L (CHO)  Vy; 

fPl;Nlhd; (-CO-)  Xd; 

fhu;ghf;rpypf; 
mkpyk; (-COOH) 

Mapf; 
mkpyk; 

tpjp 5 - Kjd;ik gpd;ndhl;L kw;Wk; ,uz;lhk; epiy 
gpd;ndhl;L Nru;f;fg;gl;L gpwF Kjd;ik gpd;ndhl;by; 
,Uf;Fk; ‘e’ ePf;fg;gl Ntz;Lk;. 

tpjp 6 – gjpypapd; ,lk; fz;lwpag;gl;L ,l vz;iz 

njhlu;e;J NfhL kw;Wk; gjpypia Fwpf;Fk; 
Kd;ndhl;L Fwpg;gpl Ntz;Lk;. 

 

My;f`hypd; (kJ) tiffs;  
i) Mw;wy; My;f`hy; : ngl;Nuhy; & vj;jdhy;.           

ii) vuprhuhak; : 95.5% vj;jdhy; & 4.5 % ePu;.  
iii) ,ay;G jd;ik ,oe;j My;f`hy; : vj;jdhy; & gpupbd;.        
iv) nkj;jpy; My;f`hy; fye;j rhuhak; : 95% vj;jdhy; & 5 % nkj;jdhy;. 
v) jdp My;f`hy; : J}a My;f`hy; (100%). 

tpidr;nray; njhFjpapd; mbg;gilapy; fupkr;Nru;kq;fspd; tifg;ghL 

fupkr;Nru;kj;jpd; 
tifg;ghL 

My;f`hy; My;bi`L fPl;Nlhd; fhu;ghf;rpypf; 
mkpyk; 

v];lu; 
(gor;rhw;wpd; 
kzk;) 

<ju; 

tpidr;nray; 
njhFjp −OH 

       O 

        ∥ 
−C − H 

O 

∥ 
        −C − 

O 

∥ 
−C −OH 

               O 

        ∥ 
           −C −OR 

−O − R 

ngh. tha;g;ghL R − OH R − CHO R − CO − R R − COOH R − COOR R − O− R 

cjhuzk; 
  vj;jdhy; 
CH3CH2OH 

mrpl;lhy;bi`L 
CH3CHO 

mrpl;Nlhd; 
CH3COCH3 

mrpl;bf; mkpyk; 
CH3COOH 

nkj;jpy; 
mrpl;Nll; 
CH3COOCH3 

il nkj;jpy; <j;ju;       
CH3OCH3 

gad;fs; fiug;ghd;> 
Giuj;jLg;ghd; 

fpUkpehrpdp fiug;ghd;> 
fiw ePf;fp 

rhaq;fs;> 
epwq;fs; & 
tz;zg; G+r;Rfs; 

vz;nza;fs;  
kw;Wk; ypg;gpLfspy; 
cs;sJ 

kaf;f%l;b>  
typ epthuzp 
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12. jhtu cs;sikg;gpay; kw;Wk; jhtu nraypay; 
 th];Fyhu; fw;iwfs;: iryk; (ePu; & fdpkq;fis flj;JfpwJ) & GNshak; (czTg; nghUs;fis flj;JfpwJ). 
 cs;Nehf;fpa iryk; (vz;lhu;f;): ikak; Nehf;fpa GNuhl;Nlhiryk;> ntspg;Gwk; Nehf;fpa nkl;lhiryk;. v.fh: jz;L.   

 ntspNehf;fpa iryk; (vf;]hu;f;): ntspg;Gwk; Nehf;fpa GNuhl;Nlhiryk;> ikak; Nehf;fpa nkl;lh iryk;. v.fh: Ntu;. 

 ,Utpijapiy Ntu; – Mug;Nghf;F> iryk; ntspNehf;fpa & ehd;FKid. v.fh : mtiu 

 xUtpijapiy Ntu; – Mug;Nghf;F> iryk; ntspNehf;fpa & gyKid. v.fh : Nrhsk; 

 ,Utpijapiy jz;L – xd;wpize;j> xUq;fike;j> jpwe;j & cs;Nehf;F iryk;. v.fh : R+upafhe;jp 

 xUtpijapiy jz;L – xd;wpize;j> xUq;fike;j> %ba & cs;Nehf;F iryk;. v.fh : kf;fhr;Nrhsk; 

 xUtpijapiy(Gy;) ,iy & ,Utpijapiy(kh) ,iy - xd;wpize;j> xUq;fike;j kw;Wk; %bait. 
 

 fzpfq;fspd; tiffs;: 1) gRq;fzpfk; (FNshNuhgpsh];l;) - gr;ir epwKila fzpfk;  

                2) tz;zf;fzpfk; (FNuhNkhgpsh];l;) - kQ;rs;> rptg;G> MuQ;R epwKila fzpfk;  

                3) ntspu;f;fzpfk; (ypA+f;Nfhgpsh];l;) - epwkw;w fzpfk; 

 xspr;Nru;f;if:    𝟔𝐂𝐎𝟐   +  𝟔𝐇𝟐𝐎   
      R+upaxsp          
→            𝐂𝟔𝐇𝟏𝟐𝐎𝟔   +  𝟔𝐎𝟐 ↑ 

                                                                  gr;irak;       FSf;Nfh];  Mf;rp[d;  
 xsprhu;e;j tpid (`py;tpid / xsp tpid)   xsprhuh tpid (fhy;tpd; Row;rp / ,Us;tpid) 

 ikl;Nlhfhz;l;upah: nry;ypd; Mw;wy; epiyak; 
 Rthrpj;jy;: 1) fhw;W Rthrk;: 𝐂𝟔𝐇𝟏𝟐𝐎𝟔 + 𝟔𝐎𝟐

                  
→     𝟔𝐂𝐎𝟐 + 𝟔𝐇𝟐𝐎+ 𝐀𝐓𝐏 

i) fpisf;fhyp]p]; (FSf;Nfh]; gpsg;G): irl;Nlhgpshrj;jpy; eilngWk;. FSf;Nfh]; → igUtpf; mkpyk; 
ii) fpug;Row;rp / l;iu fhu;ghf;]pypf; mkpy Row;rp (TCA): ikl;Nlhfhz;l;upahtpd; cl;$o;kj;jpy; eilngWfpwJ.  

igUtpf; mkpyk; → CO2 & H2O 

iii) vyf;l;uhd; flj;Jk; rq;fpyp mikg;G : vyf;l;uhd; flj;Jk; mikg;G %yk;  
NADH2 & FADH2 → NAD+ & FAD+ 

2) fhw;wpy;yh Rthrk;: 𝐂𝟔𝐇𝟏𝟐𝐎𝟔
                  
→      𝟐 𝐂𝐎𝟐 + 𝟐𝐂𝟐𝐇𝟓𝐎𝐇+Mw;wy; (𝐀𝐓𝐏) 

 Rthr <T = 
ntspaplg;gLk;  CO2 msT 

vLj;Jf;nfhs;sg;gLk; O2 msT
 

 

13. capupdq;fspd; mikg;G epiyfs; 
 

,e;jpaf; fhy;eil ml;il (KJFehzw;wit) 

 ,lg;ngau;r;rp : (i) tisjy; (m) Cu;jy; Kiw   (ii) ePe;Jjy; Kiw. 
 czTf; Foy;: tha;→ tha;f;Fop → njhz;il → jPdpg;ig→ tapW→ rpWFly;→kyf;Fly;→ kyj;Jis. 
 `pUbd; : Gujj;ijr; Rug;gjd; %yk; ,uj;j ciwitj; jLf;fpd;wd. 
 ehd;F fhy;tha;fs;:  czTg;ghijapd; Nky;Gwk;> fPo;Gwk;> kw;Wk; kw;w ,U gf;fq;fspYk; mike;j ,jak; Nghd;WJ. 
 ml;ilapd; kUj;Jtg; gad;fs; :  ,uj;j Xl;l kz;lyk; njhlu;ghd Neha;fisf; Fzg;gLj;JfpwJ.  

 cau; ,uj;j mOj;jj;ijf; Fiwf;Fk; kUe;Jfs; jahupf;fg; gad;gLfpd;wd. 
Kay; (KJFehZs;sit) 

 czTg; ghij : tha; → tha;f;Fop→ njhz;il→ czTf;Foha; → ,iug;ig→ rpWFly; →  
Fly;thy; ePl;rp → ngUq;Fly; → kyj;Jis. 

 Kaypd; gy; tha;g;ghL: (I
2

1
, C 

0

0
 , PM 

3

2
, M 

3

3
)
2033

1023
  KaYf;F Nfhiug;gw;fs; fpilahJ.  

 lah];Bkh:  ntl;Lk; gw;fSf;Fk;> Kd; filtha;g; gw;fSf;Fk; cs;s ,ilntsp MFk;. 
 ,dg;ngUf;f kz;lyk; :Mz;> ngz; capupfs; jdpj;jdpNa fhzg;gLfpd;wd.  

 Mz; : Xupiz tpe;jfq;fs;> tpe;J Ez;Foy;fs;> vgpbilkp]; kw;Wk; tpe;J ehsq;fs;;.  

Jizr; Rug;gpfs; : Guh];Nll; Rug;gp> nfsg;gu; Rug;gp kw;Wk; foptplr; Rug;gpfs;.  

 ngz; : mz;lfk; → mz;lnry;(Kl;il)→ /ngNyhg;gpad; Foy;→ fUg;ig→ gpwg;Gwg;G → 
nt];bgpA+y;→ ty;th. Jizr; Rug;gpfs; : nfsg;gupd; Rug;gpfs; kw;Wk; foptplr; Rug;gpfs;. 
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14. jhtuq;fspd; flj;Jjy; kw;Wk; tpyq;Ffspd; Rw;Nwhl;lk; 
 guty;: nrwpT kpFe;j gFjpapypUe;J nrwpT Fiwe;j gFjpf;F vt;tpj Mw;wypd; cjtpapd;wpAk; flj;jg;gLjy;. 
 rt;T+L guty;: miu flj;J rt;tpd; topahf nrwpT kpFe;j gFjpapypUe;J nrwpT Fiwe;j gFjpf;F flj;jg;gLjy;. 

 gpsh];kh rpijT: nry;iy i`gu;lhdpf; fiurypy; itf;Fk;NghJ ePu; ntspNaWtjhy; GNuhl;Nlhgpshrk; RUq;FfpwJ.  

 cs;sPu;j;jy; : jhtug; nghUl;fs; ePupy; itf;fg;gLk;NghJ ePupid cwpQ;rp cg;Gfpd;w epfo;r;rp. 
 mg;Nghgpsh];l; top : ePuhdJ nry;Rtu; kw;Wk; nry; ,ilntspapd; topahfr; nry;fpwJ.  

 rpk;gpsh];l; top: ePuhdJ nry;ypd; gpsh];kh rt;T> irl;Nlhgpshrk; & gpsh];Nkhnl];Nkl;lh topahf nry;fpwJ.  

 ePuhtpg;Nghf;F: ,iyapd; Gwj;Njhy; Jis topahf ePuhdJ Mtpahf ntspNaWk; epfo;T MFk;. 

 rhNww;wk;: Ntu;fspd; %yk; cwpQ;rg;gl;l ePu; kw;Wk; fdpkq;fs; Nky; Nehf;fp gpw gFjpfSf;F flj;Jjy;. 
 ,uj;jj;jpd; Mf;ff;$Wfs; (,uj;j mZf;fs;) :  

m) ,uj;j rptg;gZf;fs;/vupj;Nuhirl;Lfs;: P̀NkhFNshgpd; cs;sjhy; rptg;G epwj;jpy; fhzg;gLfpwJ. 

M) ,uj;j nts;is mZf;fs; / ypA+f;Nfhirl;Lfs; :  
1) Jfs;fSila nry;fs;:  (i) epA+l;Nuh/gpy;fs;   (ii) <rpNdh/gpy;fs;  (iii) NgNrh/gpy;fs; 

2) Jfs;fsw;w nry;fs;:   (i) ypk;/Nghirl;Lfs;  (ii) NkhNdhirl;Lfs; 

,) ,uj;j jl;Lfs; / jpuhk;Nghirl;Lfs; :  ,uj;jk; ciwjy; 
 i`gu;nld;\d;: cau; ,uj;jmOj;jk; i`g;Nghnld;\d;: Fiw ,uj;jmOj;jk; 

rp];Nlhypf; mOj;jk;: ntd;l;upf;fps; RUq;Ftjhy; mOj;jk; cr;rj;jpw;F cau;fpwJ 

la];Nlhypf; mOj;jk;: ntd;l;upf;fps; jsu;tjhy; mOj;jk; kpff; Fiwthf ,Uf;Fk;. 

 ];nlj;jh];Nfhg;: cs;SWg;Gfs; Vw;gLj;Jk; xypia fz;lwpa  

 ];gpf;NkhkhNdhkPl;lu;: kdpjdpd; ,uj;j mOj;jk; mstpl. 
 Kf;fpa kjpg;Gfs;:  xt;nthU ,ja Row;rpAk; Rkhu; 0.8 tpdhbfs; ePbf;Fk;. 
 rhjhuz Jbg;G tpfpjk; 70-90/epkp.  rhjhuz ,uj;j mOj;jk;: 120/80 mm Hg. 

 rhjhuz ,ja Jbg;G epkplj;jpw;F 72-75 Kiw.  
 

15. euk;G kz;lyk; 
 mikg;gpd; mbg;gilapy; epA+uhd;fspd; tiffs;: xUKid> ,UKid kw;Wk; gyKid. 
 nray;ghl;bd; mbg;gilapy; epA+uhd;fspd; tiffs;: czu;r;rp/cl;nry;;> ,af;f/ntspr;nry; & rq;fk euk;Gr; nry;.  
 euk;Gj; Àz;ly; flj;jg;gLjy;: J}z;ly;fs;→czu;Ntw;gp cWg;Gfs;→kpd; J}z;ly;fs;→nlz;l;uhd; →  

Mf;rhd; →epA+Nuhl;uhd;];kpl;lu;→ euk;G ,izT→ mLj;j epA+uhdpYs;s nlz;l;uhd;fs;. 
euk;G J}z;ly;fs; njhlu;e;J flj;jg;gl;L %is/jz;Ltlj;ij nrd;wilfpd;wd. 

kdpj euk;G kz;lyk; 

1) ika euk;G kz;lyk; (%is + jz;Ltlk;): 
 %is : clypd; midj;J nray;ghLfisAk; fl;gLj;Jk; ikak;. 

 %is ciwfs; - bA+uh Nkl;lu;> muf;dha;L ciw> igah Nkl;lu; 
 Kf;fpa gFjpfs; : m) Kd; %is (ngU%is & lad;nr/g;yhd;)  

M) eL%is (fhu;Nghuh Fthl;upn[kpdh) ,) gpd; %is (rpW%is> ghd;];> KFsk;) 
 jz;L tlk;: czu;Tj; Jhz;ly;fs;> ,af;fj; Jhz;ly;fs; Kd;Dk; gpd;Dkhf flj;jf;$baJ.  

,J clypd; mdpr;irr; nray;fisf; fl;Lg;gLj;JfpwJ. 
2) Gw mikT euk;G kz;lyk;: 

 fghy euk;Gfs;: %isapypUe;J cUthFk; 12 ,iz fghy euk;Gfs;. czu;r;rp & ,af;f euk;Gfs; 
 jz;Ltl euk;Gfs;: jz;Ltlj;jpypUe;J cUthFk; 31 ,izj; jz;Ltl euk;Gfs;.  

fPo;g;Gw czu;r;rp Ntu; & Nkw;Gw ,af;f Ntu; 
3) jhdpaq;F euk;G kz;lyk;: gupT & vjpu;g;gupT euk;Gfs; ,ize;J cs;SWg;Gfspd; ,af;fq;fis xOq;FgLj;Jjy;.  
mdpr;ir nray; - jd;dpr;irahf xU J}z;lYf;F gjpy; tpisthf elf;Fk; vjpu;tpid  

 cs;shu;e;j kw;Wk; fw;Wzuhj Jyq;fy;fs;. v.fh : fz;zpy; J}rp tpOk;NghJ ,ikfis %Ljy;. 
 fw;wy; kw;Wk; gapw;rpapd; %yk; nray;gLj;jg;gLgit. v.fh : `hu;Nkhdpak; thrpj;jypy; ,ir 

Fwpg;GfSf;Nfw;g fl;ilfis nray;gLj;Jjy;  
 

,uj;j 
tif 

ve;j ,uj;j 
tiff;F 
toq;fyhk; 

ve;j ,uj;j 
tifia 
ngwyhk; 

A A & AB A & O 

B B & AB B & O 

AB 
AB A, B, AB, O 

(midtuplkpUe;Jk; ngWNthu;) 

O 
A, B, AB, O  O 
(midtUf;Fk; toq;fyhk;) 
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16. jhtu kw;Wk; tpyq;F `hu;Nkhd;fs; 
jhtu `hu;Nkhd;fs; 

1. Mf;rpd;fs; 2. irl;Nlhifdpd; 3. [pg;uy;ypd;fs; 4. mg;rprpf; mkpyk;(ABA) 5. vj;jpypd; 

 jz;L ePl;rp. 
 Edp Mjpf;fk; 
 Ntu; cUthjs; 
 fUTwhf;fdp 
 cjpu;jiyj; 
jLf;fpwJ. 

 nry; gFg;G  

 nry; ePl;rpailjy;  
 cUtj;Njhw;wtpay; 
 gf;fthl;L nkhl;bd; 
tsu;r;;rp 

 upr;khz;l; yhq;f; tpisT 

 fZtpilg;gFjp ePl;rp  
 Nghy;bq;  
 Mz; kyu; Njhd;WtJ.  

 cwf;f epiy ePf;Fjy;. 
 tpijfsw;;w fdpfs; 

 cjpu;jiy Cf;Ftpj;jy; 
 ,iyj;Jis %LtJ. 
 ,iyfs; %g;giltJ  
 nkhl;L cwf;fk; Jhz;Ljy; 
 gf;fthl;L nkhl;bd;  
tsu;r;rpiaj; jilnra;Ak; 

 fdpfs; gOj;jy;.  
 ePl;rpia jLf;fpwJ 
 %g;giltij 
tpiuTg;gLj;Jjy;. 

 cjpu;jiy Jhz;Ljy;. 
 cwf;fj;ij ePf;Fjy;. 

kdpj ehskpy;yhr; Rug;gp kz;lyk; 

gpl;A+l;lup Rug;gp / i`g;Nghig]p]; / jiyik Rug;gp 

Kd;fJg;Gfs; Ruf;Fk; (mbNdhi`g;Nghigrp];): 1. tsu;r;rp `hu;Nkhd; (GH)   2. ijuha;ilj; J}z;Lk; `hu;Nkhd; (TSH) 

3.ml;upNdh fhu;l;bf;Nfhl;uhgpf; h̀u;Nkhd;(ACTH)   4.nfhdhNlhl;uhgpf; h̀u;Nkhd;(GTH) 5.GNuhyhf;bd; (PRL)/yhf;Nlh[dpf; h̀u;Nkhd; 

gpd;fJg;;Gfs; Ruf;Fk; (epA+Nuhi`g;Nghig]p];): 1.thNrhgpu];]pd;/Md;bilA+upl;bf; `hu;Nkhd;(ADH) 2.Mf;]pNlhrpd; 

ijuha;L Rug;gp 
m) l;iumNahNlh ijNuhdpd; (T3):  tsu;r;rpij khw;wtPjk; (BMR)> cly; ntg;gepiy kw;Wk; 

ika euk;G kz;lyk; Mfpatw;iw guhkupf;fpwJ. 

M) nll;uhmNahNlh ijNuhdpd;/ijuhf;rpd; (T4): cly; tsu;r;rp> vYk;G cUthf;fk;; fl;Lg;gLj;jy;. 

ghuhijuha;L Rug;gp fhy;rpak; & gh];gu]; tsu;rpij khw;wj;ij xOq;Fg;gLj;jy;. ,uj;j fhy;rpak; msit guhkupj;jy;. 

fizak;  
(yhq;fu;̀ hd; jpl;Lfs;) 

,d;Rypd;: FSf;Nfhi] fpisf;Nfh[dhf khw;wp nry;fSf;Fs; FSf;Nfh]; nry;tij Cf;Ftpf;fpwJ.  
FSf;Nfhfhd;: fy;yPuypy; fpisf;Nfh[d; FSf;Nfh]hf khw;wk; mila cjTfpwJ.  

ml;updy; Rug;gp 
/ rpWePuf 

Nkw;Rug;gpfs; 

ml;updy; fhu;nlf;]; `hu;Nkhd;fs;:   fhu;l;bNrhy; & fhu;l;bNfh];buhd; (Nrhdh gh]pFNyl;lhtpy;)  

 My;Nlh];buhd; (Nrhdh FshkUNyhrhthy;) 
ml;updy; nkLy;yh: vgpne/g;upd; (ml;updypd;) & ehu; vgpne/g;upd; (ehu; ml;updypd;) 

,dg;ngUf;fr; 
Rug;gpfs; 

tpe;jfk;(Mz;): nl];Nlh];Buhd;-tpe;J cw;gj;jpapy; cjTfpwJ> ,uz;lhk;epiy ghy;gz;Gfis tsu;f;fpwJ 
mz;lfk; (ngz;): <];l;Nuh[d;-gUtkil khw;wk;> mz;lnry; cUthf;Fjy;> ,uz;lhk;epiy ghy;gz;Gfs; 

GNuhn[];l;uhd;: Kd;khjtplha; khw;w fhuzk;> fu;g;g fhy guhkupg;G> jha;-Nra; ,izg;Gj;jpR cUthjy;. 

ijk]; Rug;gp ijNkhrpd;: Neha;; jilf;fhg;Gkz;ly nray;ghL J}z;Ljy;> ypk;/Nghirl;L cUthjy; & NtWgLjy;. 
 

Rug;gpfs; kdpj `hu;Nkhd;fspd; FiwghLfs; jhtu `hu;Nkhd;fs; 

gpl;A+l;lup 

tsu;r;rp ̀ hu;Nkhd;:  Fs;sj;jd;ik: Foe;ijfspy; ,J Fiwthf Ruj;jy;. 
 mRuj;jd;ik: Foe;ijfspy; ,J mjpfkhf Ruj;jy;. 
 mf;Nuhnkfyp: ngupatu;fspy; ,J mjpfkhf Ruj;jy;. 

ADH FiwghL - lahgB]; ,d;rpgpl];: mjpf rpWePu; ntspNaw;Wjy; 

 Mf;rpd;fspd; tiffs;: 
 i) ,aw;if Mf;rpd;fs;: v.fh: IAA 

 ii) nraw;if Mf;rpd;fs;: v.fh: IBA 

tsur;rp Cf;fpfs;: Mf;rpd;> 
irl;Nlhifdpd; & [pg;uy;ypd; 

tsur;rp mlf;fpfs;:  
     mg;rprpf; mkpyk; & vj;jpyd; 
 jhtu `hu;Nkhd;fspd; kw;w ngau;fs;:  

 kd mOj;j ̀ hu;Nkhd; - mg;rprpf; mkpyk; 
thA jhtu `hu;Nkhd; - vj;jpyd;  

ijuha;L   

i`g;Nghijuha;brk;: Fiwthd ijuha;L `hu;Nkhd;fs; Rug;G. 

 fha;l;lu;: cztpy; mNahbd; Fiwtjhy; Vw;gLk;. fOj;J tPq;Fjy;. 

 fpupl;bdprk; (Foe;ijfs;) : Fs;sj;jd;ik> Fiwthd kdtsu;r;rp. 

 kpf;]pbkh (ngupatu;fs;) : Kfk; cg;gpa (m) tPq;fpa Njhw;wk;. 
i`gu;ijuha;brk;: ijuha;L ̀ hu;Nkhd;; mjpfupg;G - fpNutpd; Neha; 

ghuhijuha;L 
ghuhijuha;L mfw;Wjy; ⇒ ghuhjhu;Nkhd; FiwAk; 

 nll;ldp : jir ,Wf;fk;. 

kdpjupy; cs;s rpy `hu;Nkhd;fspd; gpw ngau;fs;: 

 MSik `hu;Nkhd; – ijuha;L `hu;Nkhd; 

 Md;;bilA+upl;bf; `hu;Nkhd; – thNrhgpu];]pd; 

 yhf;Nlhn[dpf; `hu;Nkhd; – GNuhyhf;bd; 

 capu; fhf;Fk; `hu;Nkhd;  – fhu;l;bNrhy; 

 fhyj; J}Jtu;fs;  – nkyl;Nlhdpd; 
 mtru fhy h̀u;Nkhd; – ml;updypd; & ehu; ml;updypd; 
 ,dg;ngUf;f `hu;Nkhd;: Mz; - l];Nlh];Buhd; 

ngz; - <];l;Nuh[d; & GNuhn[];buhd; 

fizak; 

lahgB]; nkypl];: Fiwthd ,d;Rypd; Ruj;jy; 

 i`gu;fpisrPkpa- ,uj;j ru;f;fiu mjpfupj;jy;. 

 fpisf;Nfh#upah- rpWePupy; mjpf FSf;Nfh]; ntspNaWjy; 

 ghypA+upah      -  mbf;fb rpWePu; fopj;jy; 

 ghypbg;rpah     -  mbf;fb jhfk; vLj;jy; 

 ghyp/Ng[pah    -  mbf;fb grp vLj;jy; 
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17. jhtuq;fs; kw;Wk; tpyq;Ffspy; ,dg;ngUf;fk; 
jhtuq;fspd; ,dg;ngUf;fk; 

 cly ,dg;ngUf;fk;: Gjpa jhtuq;fs;> jhtuj;jpd; cly nry;fspypUe;J Njhd;Wjy;. 
 ,iy  Ntu;  Jz;lhjy;  ,og;G kPl;ly;  Fkpok;  gpsj;jy;  jz;L  nkhl;LtpLjy; 

 ghypyh ,dg;ngUf;fk;: xNu xU jha;j;jhtuj;jpypUe;J Gjpa jhtuk; Njhd;Wk; Kiw v.fh: G+Q;ir  
 ghypdg;ngUf;fk;: NfkPl;Lfs; (Mz; kw;Wk; ngz;) ,ize;J jd;id xj;j Gjpa jhtu;ij cUthf;Fjy;. 

1. kfue;jr; Nru;f;if: i) jd; kfue;jr;Nru;f;if v.fh: i`gp];f];    ii) may;kfue;jr;Nru;f;if v.fh : Mg;gps; 
2. jhtuq;fspy; fUTWy;: R+w;igiaj; J}z;b> fdpia cUthf;FfpwJ.  

kdpjupy; ghy; ,dg;ngUf;fk; (tpe;jZthf;fk;  +  mz;ltZthf;fk;) 
 

 Kjy;epiy ghy; cWg;Gfs;: Mz; - tpe;jfk; & ngz; - mz;lfk; 
 ,uz;lhk; epiy/Jiz ghy; cWg;Gfs;: ngz;- ngNyhg;gpad; ehsk;> fUg;ig> nru;tpf;];> Gzu; Foha;  

Mz;- tpe;Jf;Foy;> vgpbilkp];> tpe;Jg;ig> Guh];Nll; Rug;gp> Mz;Fwp 
 khjtplha; Row;rp: 28 ehl;fs; 

1) khjtplha; /mopT epiy: 4–5 ehl;fs;  
2) ghypf;Fyhu;/ngUf;f epiy: 6–13 ehl;fs; 

3) mz;lk; tpLgLk; epiy: 14Mk; ehs; 
4) Y}l;bay;/cw;gj;jp epiy: 15–28 ehl;fs; 

 G+g;giljy;: khjtplha; Row;rp Muk;gpj;jy;(11-13 taJ) khjtpilT: khjtplha; Row;rp Kbtiljy;(48-50 taJ).  
 fUTWjy; Kjyhd fUtpd; tsu;r;rp: i) fUTWjy; ii) gpsj;jy; iii) gjpj;jy; iii) Nf];l;Uyhthf;fk; iv) cWg;ghf;fk; 

v)jha;Nra; ,izg;Gj;jpR vi)cUthf;fk; vii)fu;g;gfhyk; viii)Foe;ij gpwg;G ix)ghY}l;Ljy;(Kjy; ghy;-nfhy];l;uk;) 
 

18. kugpay; 
 xU gz;G fyg;G: xU gz;gpd; ,Ukhw;Wj; Njhw;wq;fSf;fpilapy; Vw;gLk; ,df;fyg;G. 
 ,U gz;G fyg;G: ,uz;L ,iz vjpnujpuhd gz;Gfisg; gw;wpa ,df;fyg;G. 
 FNuhNkhNrhk;fs;: xt;nthU nry;ypd; cl;fUtpYk; E}y; Nghd;w mikg;Gfs; FNuhNkhNrhk;fs;. 
 B Mf;]p iuNgh epA+f;spf; mkpyk; (b.vd;.V): kpy;ypad; ePA+f;spNahilLfis cs;slf;fpa ghyp epA+f;spNahilL. 

 xw;iw ka nry;fs;- xU FNuhNkhNrhk; njhFg;G  
 ,U ka nry;fs; - FNuhNkhNrhk;fs; N[hb            

 ghypd epu;zak;: fUTw;w Kl;il> Mz;/ngz; Mf tsu;tJ. 
 Ml;NlhNrhk;fs;: cly; gz;Gfis epu;zapf;Fk; [Pd; 
 my;NyhNrhk;fs;/ ghy; FNuhNkhNrhk;fs;(X & Y):  

     Mz; - (xU X & xU Y) ngz;  - (,uz;L  X ) 
 rLjpkhw;wk;: guk;giuahfj; njhluf;$ba> Xu; capupapd; kuGg;nghUspy;(DNA) jpBnud Vw;gLk; khw;wk;.  

i) FNuhNkhNrhk; mikg;gpy; Vw;gLk; khw;wq;fs;:   ii) [Pd;/Gs;sp rLjpkhw;wk;:  
 

19. capupd; Njhw;wKk; gupzhkKk; 
 yhkhu;f;fpak;:   cs;shu;e;j Kf;fpa ty;yik             R+o;epiyAk; Gjpa NjitfSk; 

   gad;ghL kw;Wk; gad;gLj;jhik Nfhl;ghL   kuGtopahfg; ngwg;gl;l gz;Gfs; 
 lhu;tpdpak; (m) ,aw;ifj; Nju;T Nfhl;ghL : i) mjpf ,dg;ngUf;fj;jpwd; ii) tho;f;iff;fhd Nghuhl;lk;  

iii) NtWghLfs;   iv) jf;fd capu; gpioj;jy; (m) ,aw;ifj; Nju;T   v) rpw;wpdq;fspd; Njhw;wk; 
 capupdq;fspd; Njhw;wk;:  rpwg;Gj; Njhw;wf; Nfhl;ghL  Ra gilg;Gf; Nfhl;ghL (capupypg; gpwg;G) 

 capu;g; gpwg;Gf; Nfhl;ghL  fh];kpf; Njhw;wk;  capu;fspd; Ntjpg; gupzhkk; 
 mikg;G xj;j cWg;Gfs;: ghu;f;f ntt;Ntwhf> ntt;NW gzpfs;> xNu khjpup Njhw;wk;. v.fh: kdpj if> G+idapd; Kd;dq;fhy;. 
 nray; xj;j cWg;Gfs;: ghu;f;f xNu khjpup> xNu khjpup gzpfs;. ntt;NtW Njhw;wk;. v.fh: ntsthy; & gwit ,wf;iffs;. 
 vr;r cWg;Gfs;: tsu;r;rp Fd;wpa kw;Wk; ,aq;fhj epiyapy; cs;s cWg;Gfs; MFk;. v.fh : Fly;thy; 
 Kd;Ndhu; gz;G kPl;rp: %jhijau;; gz;Gfs; kPz;Lk; Njhd;Wjy;. v.fh: gpwe;j Foe;;;ijfspy; fhzg;gLk; tsu;r;rpaw;w thy;. 
 NtWghLfs;: i) clynry; NtWghL ii) ,dnry; NtWghL (njhlu;r;rpahd/epiyaw;w & njhlu;r;rpaw;w NtWghLfs;)  
 gbtkhjy;: ghiwfspy; Gij capu;g; gbtq;fs; cUthjy;. v.fh: fjpupaf;ff; fhu;gd;(C14) fhymsT Kiw 
 njhy;Yapupay;: Gijg;gbtq;fs; gw;wpa gbg;G.  njhy; jhtutpay;: G+kpapy; Gije;j jhtuq;fs; gw;wp mwpjy; 
 Mu;f;fpahg;nlupf;];: goq;fhyg; Gijgbtg; gwit> Cu;td & gwitfSf;F ,ilNaahd ,izg;G capup. 
 tl;lhu ,dj; jhtutpay;: jhtuq;fs; mg;gFjp kf;fSf;F top topahf vt;thW gad;gLfpwJ vd;W mwpjy;. 
 thd;/Gw kz;ly capupay;: capupdq;fspd; gupzhk tsu;r;rp gw;wpa gbg;G 
 njhFjpapd; tsu;r;rp epiy: capupdj;jpd; gupzhk tuyhW. 
 jdp capup tsu;r;rp epiy: capupdj;jpd; Njhw;wk; kw;Wk; tsu;r;rp.  

 rpwpa capup: rpwpa capupfs; kpff; fLikahd R+oiyj; jhq;Fk; ,ay;G nfhz;litahf ,Uf;fyhk;. 
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Kf;fpa Fwpg;Gfs;  15 

20. ,df;fyg;G kw;Wk; capupj;njhopy;El;gtpay; 
jhtug;gapu;g; ngUf;fk; 

 mjpf kfR+y; kw;Wk; cau; juj;jpw;fhd gapu;g;ngUf;fk;      v.fh: I Mu; – 8 (mjpra muprp) 
 Neha; vjpu;g;Gj; jpwDf;fhd gapu;g;ngUf;fk;.        v.fh: `pk;fpup 
 G+r;rpfs; my;yJ jPq;Fapupfs; vjpu;g;Gj; jpwDf;fhd gapu;g;ngUf;fk; v.fh: G+rh fTut; 
 Nkk;gl;l Cl;lr;rj;J juj;jpw;fhd gapu;g;ngUf;fk;       v.fh: GNuhl;bdh 
1. Gjpa tifj; jhtuq;fspd; mwpKfk;   2. Nju;T nra;jy; ($l;Lj;Nju;T> J}a tupirj;Nju;T> FNshdy; Nju;T) 
3. gd;ka gapu;g;ngUf;fk;  4. rLjpkhw;w gapu;g;ngUf;fk;   5. fyg;gpdkhf;fk;  
 cap&l;lr;rj;Njw;wk;: tpUk;gj;jf;f Cl;lr;rj;Jf;fs; epiwe;j gapu; jhtuq;fis cw;gj;jpr; nra;jy;.  

tpyq;fpdg; ngUf;fk; 
 cl;fyg;G: xNu ,dj;ijr; rhu;e;j capudq;fis 4-6 jiyKiwfSf;F fyg;Gr; nra;jy;. v.fh: ̀ p];]u;Nly; 
 ntspf;fyg;G : njhlw;gw;w tpyq;Ffisf; fyg;Gr; nra;jy;. v.fh: NfhNtW fOij. 
 n`l;bNuhrp];/fyg;gpd tPupak;: cau;jug; gz;Gfis cila fyg;gpdq;fis cw;gj;jp nra;jy;. 
 [Pd; FNshdpq;: ,J kunghj;j capupfis gpujpfshf cw;gj;jp nra;Ak; KiwahFk;. 
 [Pd; rpfpr;ir: tiffs;: i) cly; nry; [Pd; rpfpr;ir ii) fUepiy my;yJ ,dnry; [Pd; rpfpr;ir 

 FUj;jZf;fs;: khWghL milah/rpwg;G nry;fshf khwh nry;fs;. tif: fUepiy & Kjpu;;/cly FUj;jZf;fs;  
 kuGg; gz;G khw;wg;gl;l capupfs;: v.fh: jhtuq;fs;- Nfhy;ld; iu];> tpyq;Ffs;- may; [Pidg; ngw;w nrk;kwp ML.  

21. cly; eyk; kw;Wk; Neha;fs; 
 kNdhtpay; kUe;Jfs;: %is kPJ nray;gl;L> mjd; nray;ghLfis khw;wpaikf;fpd;wd. 
 kdepiy khw;Wk; kUe;Jfs;: czu;twp epiy> rpe;jpf;Fk; jpwd;> mwpepiy  

tho;f;if Kiw khw;wq;fs; fhuzkhf Vw;gLk; Neha;fs; kw;Wk; NfhshWfs; 
 lahgB]; nky;ypl];(ePuopT Neha;):,d;Rypd; nray;ghL Fiw (m) Ruf;fhik Mfpatw;why; mjpfupf;Fk; ,uj;j FSf;Nfh];. 

 tif-1 ,d;Rypd; rhu;e;j ePpopT Neha; (IDDM)      tif-2 ,d;Rypd; rhuhj ePpopT Neha; (NIDDM)  
 cly; gUkd;: mjpf nfhOg;G Nru;thy; clypd; vil mjpfupg;gJ. clw;gUkf; FwpaPL (BMI) = vil(fpfp)/cauk;(kP2) 
 ,ja Neha;fs;:  ,jak; kw;Wk; fNuhdup ,ja Neha; 
 Gw;WNeha;: fl;Lg;ghlw;w> mgupkpjkhd nry;gpupjy;;. fl;b/epNahgpshrj;ij cUthf;fp jpRf;fis mopf;fpwJ. 

 nkl;lh];lhrp];: Gw;W nry;fs; clypd; njhiytpYs;s ghfq;fSf;Fk; ,lk; ngau;e;J Gjpa 
jpRf;fis mopf;Fk; epfo;Tfs;    Md;fhy[p : Gw;WNehiag; gw;wpa gbg;G 

 tiffs;: 1) fhu;rpNdhkh 2) rhu;Nfhkh 3) ypA+f;Nfkpah  
 fhu;rpNdhn[d;fs; – ,it Gw;WNehia cz;lhf;Fk; fhuzpfs;. 

 va;l;];: kdpj jilfhg;G FiwT itu]hy; (HIV) Vw;gLj;jg;gLk; xU nfhba NehahFk;.   
 fz;lwpy; : nt];lu;d; gpshl; (m) viyrh (ELISA-Enzyme Linked Immuno Sorbent Assay) 
 

22. Rw;Wr;R+oy; Nkyhz;ik 
 fhLfs; mopf;fg;gLjy;: fhl;Lg; gFjpfs; mopf;fg;gLtJ. kuk; tsu;g;G: kuf;fd;Wfis eLtJ & ghJfhg;gJ.  

 rpg;Nfh (m) jOTjy; ,af;fk;: rhNkhyp> cj;jpug;gpuNjrk; khepyj;jpy;  

 kz;zupg;G:  fhuzpfs;: mjpNtfkhf tPRk; fhw;W> ngUnts;sk;> epyr;rupT> kdpjupd; eltbf;iffs; 
kw;Wk; fhy;eilfspd; mjpf Nka;r;ry;. 

 GJg;gpf;f ,ayhj Mw;wy; tsq;fs;: Fiwe;j fhyj;jpy; jk;ikj;jhNk GJg;gpj;Jf;nfhs;s KbahJ. 
%yj;jpypUe;J ngwg;gLk; Mw;wy; v.fh: epyf;fup> ngl;Nuhypak;. 

v.fh : ngl;Nuhypak; > epyf;fup kw;Wk; ,aw;if thA. 
 GJg;gpf;fj;jf;f  Mw;wy; tsq;fs;:  FWfpa fhyj;jpy; GJg;gpj;Jf; nfhs;sf; $baJk; kw;Wk; Mw;wiy 

njhlu;r;rpahf ngWk;gbAk; cs;s %yq;fshFk;. 
 v.fh : Gtpntg;g Mw;wy;> ePuhw;wy;> #upa Mw;wy; kw;Wk; fhw;whw;wy;. 

 kioePu; Nrfupg;G :Nrkpf;Fk; Kiwfs; : Nkw;$iufspy; tpOk; kioePiu Nrkpj;jy;> frpT ePu;f;Fopfs;> 
 Vupfs; mikj;jy;> Cuzpfs;. 

 kpd;dZf; fopTfs;: %yq;fs; : fzpdpfs;> fhy;FNyl;lu;fs;> Fspu;rhjdg;ngl;bfs; kw;Wk; kpd;fyd;fs;. 
 fopTePu; Nkyhz;ik: tbfl;Ljy;> fhw;Nww;wk;> tPo;gbT nray; Kiw gbT> mfw;Wjy;> fpUkp ePf;Fjy;> 

ePu; kWRow;rp 
 fopTePu; Nkyhz;ik:i) jdpj;Jg;gpupj;jy; ii) epyj;jpy; gug;Gjy; iii) vupj;J rhk;gyhf;Fjy; iv) cukhf;Fjy; 
 4R Kiw : Fiwj;jy;(Reduce), kWgad;ghL(Reuse), kPl;nlLj;jy;(Recovery), kWRow;rp(Recycle).  
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mwpQu;fSk; mwptpay; fz;Lgpbg;GfSk; 
fz;Lgpbg;Gfspd; je;ij tpjpfs; 

ypNahdhu;Nlhlh tpd;rp njhy;Yapupay; epa+l;ld;  ,af;f tpjp 
f];gu; kupah thd; ];nlu;d;ngu;f; njhy;jhtutpay;  ];ndy; xsptpyfy; tpjp 
gPu;ghy; rfdp ,e;jpa  njhy;Yapupay; rhb & /g[d; ,lk;ngau;T tpjp 
jhk]; mbrd; vd;Nlhfpiudhy[p n`d;wp kh];Ny etPd Mtu;jd tpjp 
nefka;ah f;& jhtu cs;sikg;G ghapy;, rhu;y]; mtNfl;Nuh thAf;fspd; mbg;gil tpjpfs; 
tpy;ypak; `hu;tp clypay; uhNy, kP, bz;lhy;, 

uhkd; 
xspr;rpjwy; tpjp 

fpupfu; N[hfd; nkz;ly; kugpay; 
Dr. ehu;kd; E. Nghu;yhf; gRikg; Gul;rp My;gu;l; Id;];bd; epiw Mw;wy; rkd;ghL 

fz;Lgpbg;Gfs; mwpKfg;gLj;jg;gl;lJ / Kjd;Kjypy; nrhy;iy 
cUthf;fpaJ  

Nkup f;a+up Nubak; fhy; kw;Wk; `h[d; ];kpj; Mf;]pd;fs; 
khu;l;bd; fpyhgpuhj; Anudpak; W.M. Nga;yp]; & E.H. ];lhu;ypd; `hu;Nkhd; 
n`d;wp ngf;nfhuy; ,aw;if fjpupaf;fk; thy;Nlau; FNuhNkhNrhk; 
Iupd; fpa+up nraw;if fjpupaf;fk; J.W. `hu;];ngu;fu; tl;lhu ,d jhtutpay;   

W.F. ypgp 
fjpupaf;f fhu;gd; 
Kiw 

[hu;[; irkd; 
Xk; 

kpd;Ndhl;lk; kw;Wk; kpd;dOj;j 
NtWghL Mfpatw;wpw;fhd njhlu;G 

uhgpd; `py; xsp rhu;e;j tpid ,uj;jk; njhlu;ghd fz;Lgpbg;Gfs;  
`p];  Vl;upNah ntz;l;upFyu; fw;iw fhuy; Nyz;l;];Bdu; A, B & O ,uj;j tiffs; 
/g;nul;upf;, rhu;y]; 
ng];l;, nkf;yhl; 

kdpj ,d;Rypd; 
bfh];nly;Nyh, ];nla;dp AB ,uj;j tiffs; 
Nyz;l;];Bdu; & tpad;du; Rh fhuzp 

kw;wit 
mup];lhl;by; ,aw;ifahd ,af;fk; kw;Wk; ,aw;iff;F khwhd ,af;fk; 
fypypNah epiykk; kw;Wk; ,af;fk; 
N[hfd; ypg;uN\ Kjy; njhiyNehf;fp 
lhf;lH N`hkp [`hq;fpu; ghgh ,e;jpa mZrf;jp Mizaj;jpd; Kjy; jiytH. 

/gpupl;]; thu;khy;l; ntz;l; 
jhtuq;fspy; Mf;rpd; ,Ug;gijAk;> mjd; tpisTfisAk; 
fz;lwpe;jhu;. 

vl;tu;l;; C. nfz;ly; ijuhf;rpd; `hu;Nkhid gbf epiyapy; jdpj;Jg; gpupj;jhu;. 
rhu;y]; `hupq;ld; & [hu;[; ghu;[u; ijuhf;rpd; `hu;Nkhdpd; %yf;$W mikg;G  
N[k;]; thl;rd; & /gpuhd;rp]; fpupf;  b.vd;.V tpd; Kg;gupkhz mikg;G 
vu;tpd; rhu;fh/g; mbidd; = ijkpbd;> Fthidd; = irl;Nlhrpd; tpfpjk; rkkhFk;. 

rhf;]; jhtuq;fspy; cs;s jpR njhFg;Gfis %d;W tiffshf 
tifg;gLj;jpatH. 

nky;tpd; fhy;tpd; xspr;Nru;f;ifapd; Ntjpapay; epfo;Tfs;  

C.N.R. uht; 
nraw;if xspr;Nru;f;if epfo;r;rp %yk; i`l;u[d; 
vupnghUis cw;gj;jp nra;jhu;. 

FUNrhth ney; gapupy; gf;fhNd Neha; my;yJ Nfhkhspj;jd Nehia 
fz;lwpe;jhu;. 

Dr. Rdpjp rhy;Nkhd; ,e;jpahtpd; HIV Muha;r;rp kw;Wk; rpfpr;irapd; Kd;Ndhb 

[Pd; ghg;b];l; yhkhu;f; gad;ghL kw;Wk; gad;gLj;jhikf; Nfhl;ghL 
rhu;y]; lhu;tpd; ,aw;if Nju;T Nfhl;ghL 

Xghupd; kw;Wk; `hy;Nld; Ntjp tpidfs; %ykhf capu; Njhd;wpaJ vd;w fUj;ij 
Kd;nkhope;jdu;. 

vu;d];l; n`f;fy; capu;topj; Njhw;w tpjp my;yJ topKiwj; njhFg;G nfhs;if 
Y}ap]; gh];lu;  capupapy; ,Ue;Jjhd; capu; Njhd;wpaJ. 
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