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1. ,af;f tpjpfs; 
 
1.  epiykk; vd;gJ ahJ?  mjd; tiffs; ahit? 
   epiykk;:  
  xt;nthU nghUSk; jd;kPJ rkd;nra;ag;glhj Gw tpir VJk; nray;glhj tiuapy;> jkJ 

Xa;T epiyiaNah> my;yJ nrd;W nfhz;bUf;Fk; NeHf;Nfhl;L ,af;f epiyiaNah 
khw;Wtij vjpHf;Fk; jd;ik epiykk; vdg;gLk;  

   tiffs;:  
1. Xa;tpy; epiykk; 
2. ,af;fj;jpy; epiykk;  
3. jpirapy; epiykk;  

 
2.  nray;gLk; jpir rhHe;J tpirapid vt;thW gpupf;fyhk;? 

1. xj;j ,iztpirfs; 
2. khWgl;l ,iztpirfs;  

 
3.  epA+l;ldpd; ,uz;lhk; tpjpapid $Wf? 
      nghUs; xd;wpd; kPJ nray;gLk; tpirahdJ mg;nghUspd; ce;j khWghl;L tPjj;jpw;F 

NeHjftpy; mikAk;.  F = ma 
 
4.  epiw – vil ,tw;iw NtWgLj;Jf? 

epiw vil 
gUg;nghUspd; msT Gtp<Hg;G tpirapd; kjpg;G 
myF fpNyhfpuhk; myF ePA+l;ld; 
,lj;jpw;F ,lk; khwhJ ,lj;jpw;F ,lk; khWk;  
];Nfyhu; msT ntf;lhu; msT 

 
5.  jpUg;Gj;jpwd; jj;Jtk; tiuaW.  

rkepiyapy;> xU Gs;spapd; kPJ nray;gLk; midj;J tpirfspd; jpUg;Gj;jpwd;fspd; 
$Ljy; Ropf;F rkkhFk;.  

 
6.  tpz;fyj;jpy; cs;s tpz;ntsp tPuH vt;thW kpjf;fpwhH? 
 tpz;ntsp tPuupd; KLf;fk;> tpz;fy KLf;fj;jpw;F rkkhf ,Ug;gjhy;> mtuJ Njhw;w vilapd; 

kjpg;G Rop. vdNt> mtu; kpjf;fpwhu;. 
 
7. ngupa thfdq;fspy; jpUFkiwfis Row;wp ,Wf;fk; nra;a ePskhd ifg;gpbfs;  
     nfhz;l jpUFf;FwL gad;gLj;jg;gLtJ Vd;? 
 ePskhd ifg;gpb nfhz;l jpUFf;FwL Fiwthd tpirf;F mjpf jpUg;G jpwid Vw;gLj;j 

KbAk;.   jpUg;G jpwd; (𝝉)= tpir(F) × nrq;Fj;Jj; njhiyT(d) 
 

8.  ,ul;ilapd; jpUg;Gj;jpwd; tiuaW.  
 tpirapd; vz;kjpg;G kw;Wk; ,iztpirfSf;F ,ilNa cs;s nrq;Fj;Jj; njhiyT 

,itfspd; ngUf;fw;gyd; ,ul;ilapd; jpUg;Gj;jpwd; MFk;.  
𝐌 =  𝐅 ×  𝐒 

 
9.  fpupf;nfl; tpisahl;by; NkypUe;J tpOk; ge;jpid gpbf;Fk;NghJ> tpisahl;L tPuH  
  jk; ifapid gpd;Ndhf;fp ,Og;gJ Vd;? 
 fpupf;nfl; tpisahl;by;> NkypUe;J tpOk; ge;jpid gpbf;Fk; NghJ tpisahl;L tPuH ifapid 

gpd;Ndhf;fp ,Oj;J Nkhjy; fhyj;ij mjpfupf;fpwhH.  
 ,J mtuJ ifapy; ge;J Vw;gLj;Jk; fzj;jhf;F tpiriaf; Fiwf;fpwJ. 
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tpupthd tpilfs;: 
1.  epiykj;jpd; gy;NtW tiffis vLj;Jf;fhl;Lld; tpsf;Ff? 
   epiykk;:  

  xt;nthU nghUSk; jd;kPJ rkd;nra;ag;glhj Gw tpir VJk; nray;glhj   
tiuapy;> jkJ Xa;T epiyiaNah> my;yJ nrd;W nfhz;bUf;Fk; NeHf;Nfhl;L ,af;f 
epiyiaNah khw;Wtij vjpHf;Fk; jd;ik epiykk; vdg;gLk;  

   tiffs;:  
1. Xa;tpy; epiykk;  : gOj;jgpd; tpOk; gok;  
2. ,af;fj;jpy; epiykk; : ePsk; jhz;Lk; tPuH rpwpJ J}uk; Xl  
3. jpirapy; epiykk;  : tisghijapy; nry;Yk; kfpOe;J 

 
2.  epA+l;ldpd; ,af;fj;jpw;fhd tpjpfis tpsf;Ff? 
   epA+l;ldpd; Kjy;; tpjp: 
  xt;nthU nghUSk; jd;kPJ rkd;nra;ag;glhj Gw tpir VJk; nray;glhj tiuapy;> jkJ 

Xa;T epiyiaNyh> my;yJ rPuhf ,aq;fpf;nfhz;bUf;Fk; NeHf;Nfhl;L epiyiaNyh njhlHe;J 
,Uf;Fk;  

   epA+l;ldpd; ,uz;lhk; 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  
 
3.  uhf;nfl; VTjiy tpsf;Ff? 

 epA+l;ldpd; %d;whk; tpjp> NeHf;Nfhl;L ce;j moptpd;ik tpjp gad;gLfpwJ. 
 ce;J fydpy; vupnghUs; epug;gg;gLfpwJ. 
 vupnghUs; vupAk;NghJ mjpf ce;jk; cUthfpwJ. 
 ,e;j ce;jk; uhf;nfl;il Kd;Ndhf;fp gha cjTfpwJ. 
 epiw Fiwa Fiwa jpirNtfk; mjpfupf;fpwJ. 

 
4.  tpirapd; rkd;ghl;il epA+l;ldpd; ,uz;lhk; tpjp %yk; jUtp.  
  epa+l;ldpd; ,uz;lhk; tpjp : 
  nghUs; xd;wpd; kPJ nray;gLk; tpirahdJ mg;nghUspd; ce;j khWghl;bw;F  
  NeHjftpy; ,Uf;Fk;. NkYk; ,e;j ce;j khWghL tpirapd; jpirapNyNa mikAk;.    
  nghUspd; njhlf;f ce;jk;  𝑃𝑖 = 𝑚𝑢      nghUspd; ,Wjp ce;jk;  𝑃𝑓 = 𝑚𝑣       

          epA+l;ldpd; ,uz;lhk; tpjpg;gb  

                                                              𝐹 ∝  
ce;j khWghL

fhyk; 
 

                                                       𝐹 ∝  
𝑚𝑣−𝑚𝑢

𝑡
  , 𝐹 = 𝑘 

𝑚𝑣−𝑚𝑢

𝑡
 

                              K vd;gJ xU tpfpj khwpyp , k = 1  

                       𝐹 =
𝑚𝑣−𝑚𝑢

𝑡
  = 𝑚 [

𝑣−𝑢

𝑡
] ;     KLf;fk; =  a = 

𝑣−𝑢

𝑡
  

F = ma   

tpir = epiw × KLf;fk; 

5.  ce;j khwhf; Nfhl;ghl;il $wp mjid nka;g;gpf;f.  
  Gwtpir VJk; jhf;fhj tiuapy; xU nghUs; my;yJ XH mikg;gpd; kPJ nray;gLk; 

nkhj;j NeHf;Nfhl;L ce;jk;> khwhky; ,Uf;Fk;.  

 
 m1, m2  epiwAs;s A, B vd;w nghUs; u1,u2  vd;w jpirNtfj;jpy; Neh;Nfhl;by; ,aq;FfpwJ.  
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 nghUs; A MdJ B kPJ t vd;w fhy ,ilntspapy; NkhJfpwJ. 
 NkhjYf;Fg;gpd; v1,  v2 vd;w jpirNtfj;jpy; gazpf;fpwJ. 

 
   epa+l;ld; 2k; tpjp gb> 
           B d; kPJ A d; tpir                             A d; kPJ B d; tpir 

      FB =  
𝑚2 (v2−u2) 

𝑡
    --------- (1)                FA =  

m1 (v1−u1) 

t
      --------- (2) 

  epa+l;ld; 3k; tpjp gb> 
  𝐹𝐴 =  - 𝐹𝐵 

 
 𝑚1(𝑣1 −  𝑢1) =  − 𝑚2(𝑣2 − 𝑢2)   

     𝑚1𝑣1 − 𝑚1𝑢1 =  − 𝑚2𝑣2 + 𝑚2 𝑢2 

 
  

6.  nghJ <Hg;gpay; tpjpapd; gad;ghl;bid tptup.  
 tpz;nghUl;fspd; gupkhzq;fis mstpl gad;gLfpwJ.  
 Gtpapd; epiw> Muk;> Gtp<Hg;G KLf;fk; Mfpatw;iw Jy;ypakhf fzf;fpl cjTfpwJ.  
 Gjpa tpz;kPd;fs; kw;Wk; Nfhs;fis fz;Lgpbf;f gad;gLfpwJ.  
 tpz;kPd;fspd; rPuw;w efHtpd; fhuzkhf mt;tpz;kPd;fspd; epiwapid mstpl gad;gLfpwJ.  
 Gtpjpir rhHgpaf;fk; gw;wp tpsf;f gad;gLfpwJ.  
 tpz;nghUl;fspd; ghijapid tiuaiw nra;a gad;gLfpwJ.  

 

2. xspapay;                   
1.  Ftpnyd;]; xd;wpy; F kw;Wk; 2F Gs;spfSf;F ,ilNa nghUs; itf;fg;gLk; NghJ  

cUthf;fg;gLk; gpk;gj;jpw;fhd fjpH tiuglk; tiuf.  
 
 
 
 
 
 
 
2.  xsptpyfy; vz; vd;why; vd;d? 
 fhw;wpy;; xspapd; jpirNtfj;jpw;Fk; (𝑐) Clfj;jpy; xspapd; jpirNtfj;jpw;Fk;(𝑣) ,ilNa 

cs;s jfT xsptpyfy; vz;(𝜇) vdg;gLk;. 

𝝁 =
𝒄

𝒗
 

3.  epwg;gpupif tiuaW.  
 nts;nshspf; fw;iwahdJ> VO tz;zq;fshf gpupif milAk; epfo;T epwg;gpupif vdg;gLk;.  

 
4.  Ftpnyd;R kw;Wk; Fopnyd;R - NtWgLj;Jf.  

Ftp nyd;R Fop nyd;R 
Ftpf;Fk; nyd;R.    tpupf;Fk; nyd;R. 
nka;gpk;gq;fisj; Njhw;Wtpf;Fk;. khag; gpk;gq;fisj; Njhw;Wtpf;Fk;.  
J}ug;ghHit Fiwg;ghl;ilr; rup nra;ag; 
gad;gLfpwJ.  

fpl;lg;ghHit Fiwghl;ilr; rup nra;ag; 
gad;gLfpwJ.  

 
5.  tpop Vw;gikTj; jpwd; vd;why; vd;d? 
 mUfpy; cs;s kw;Wk; njhiytpy; cs;s nghUs;fisj; njspthff; fhz;gjw;F Vw;g tpop 

nyd;R jd;id khw;wp mikj;Jf; nfhs;Sk; jd;ik   

𝑚1𝑣1 + 𝑚2𝑣2 =  𝑚1𝑢1  +  𝑚2 𝑢2 
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6.  fpl;lg;ghHit Fiwg;ghl;bw;fhd fhuzq;fs; ahit? 
 tpopf;Nfhsk; rpwpJ ePz;L tpLtjhy;  
 tpopnyd;rpd; Ftpa J}uk; Fiwtjhy; 
 nyd;rpw;Fk; tpopj;jpiuf;Fk; ,ilNa cs;s njhiyT mjpfupg;gjhy; 

 
7.  ];ney; tpjpiaf; $Wf.  
 xspf;fjpH XH Clfj;jpypUe;J> kw;NwhH Clfj;jpw;Fr; nry;Yk;NghJ> 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;.  

𝐬𝐢𝐧 𝒊

𝐬𝐢𝐧 𝒓 
=  

𝝁𝟐

𝝁𝟏
 

8.  uhNy rpjwy; tpjpiaf; $Wf.  
 XH xspf;fjpH rpjwyilAk; msthdJ mjd; miyePsj;jpd; ehd;kbf;F   vjpHjftpy; 

,Uf;Fk;.   

S ∝  
𝟏

𝝀𝟒 

9.  thdk; Vd; ePy epwkhfj; Njhd;WfpwJ? 
 Fiwe;j miy ePsk; cila ePy epwkhdJ mjpfkhf rpjwy; milfpwJ.  
 ,jdhy; thdk; ePy epwkhfj; Njhd;WfpwJ.  

 
10. Nghf;Ftuj;Jr; irif tpsf;Ffs; rptg;G epwj;jpy; mikf;fg;gLtjd; fhuzk; vd;d? 

 mjpf miy ePsk; nfhz;l rptg;G epwkhdJ Fiwthd rpjwy; milfpwJ.  
 mjpf njhiytpw;F gazpf;fpwJ.  

 
tpupthd tpilfs;: 
1.  xspapd; Ie;J gz;Gfis vOJf? 

 xU tif Mw;wy; 
 NeHf;Nfhl;by; nry;Yk; 
 gut Clfk; Njitapy;iy 
 fhw;wpd; xspapd; jpirNtfk; 3 x108 kPtp-1 

 Cjh Fiwe;j miyePsk;> rptg;G mjpf miyePsk; nfhz;lJ. 
 
2.  fpl;lg;ghHit kw;Wk; J}ug;ghHit FiwghLfis NtWgLj;Jf? 

 
3.  Ftpnyd;R xd;wpdhy; Njhw;Wtpf;fg;gLk; gpk;gq;fSf;fhd tpjpfis fjpHglq;fSld;   

tpsf;Ff. 
 

tpjp 1 
 xspapay; ikak; topNa nry;Yk; xspf;fjpu; mNj 

ghijapy; nry;Yk;. 
 

 

fpl;lg;ghHit J}ug;ghHit 
tpopf;Nfhsk; rpwpJ ePz;L tpLtJ tpopf;Nfhsk; RUq;Fk;  
tpopnyd;rpd; Ftpa J}uk; FiwT tpopnyd;rpd; Ftpa J}uk; mjpfk; 
ikNahgpah vd miof;fg;gLk; i`gH nkl;Nuhgpah vd miof;fg;gLk; 
Fop nyd;]; nfhz;L rup nra;ayhk; Ftp nyd;]; nfhz;L rup nra;ayhk; 
njhiytpy; cs;s nghUis njspthf 
fhz ,ayhJ 

mUfpy; cs;s nghUis njspthf fhz 
,ayhJ 
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tpjp 2 
 Kjd;ik mr;Rf;F ,izahf tUk; xspf;fjpu; 

tpyfYf;Fg;gpd; nyd;rpd; kWgf;fj;jpy;  
Kjd;ikf; Ftpak; topahfr; nry;Yk;.  

 

 
tpjp 3 
 Kjd;ikf; Ftpak; topahfr; nry;Yk; xspf;fjpu; 

tpyfyile;j gpwF Kjd;ik mr;Rf;F 
,izahfr; nry;Yk;. 

 

 
4.  $l;L Ez;Nzhf;fp xd;wpd; mikg;igAk; nray;gLk; tpjj;ijAk; tpsf;Ff. 

 mikg;G 
  nghUsf;F mUfpy; cs;s nghUsUF nyd;R MFk;. 
 fz;zpw;F mUfpy; cs;s Ftpnyd;R fz;zUF nyd;R  
 ,e;j ,uz;L nyd;RfSk; Kd;Dk; gpd;Dk; efuf;$ba tifapy; 

mikf;fg;gl;l FWfyhd FohapDs; nghUj;jg;gl;Ls;sd. 
   

   nray;gLk; tpjk; 
 nghUs nghUsUF nyd;rpd; F  w;f;Fk; 2F w;f;Fk; ,ilapy;; 

itf;fgLfpwJ.  
 nghUsUF nyd;rpd; kWGwj;jpy; nghpa> jiyfPohd> nka;g;gpk;gk; 

Njhw;Wtpf;fg;gLfpwJ.  
 ,e;j gpk;gkhdJ fz;zUF nyd;rpw;Fg; nghUshfr; nray;gLfpwJ. 
 ,g;gpk;gkhdJ(A'B') fz;zUF nyd;rpd; F w;f;Fs; mikAkhW fz;;zUF nyd;R 

rhpnra;ag;gLfpwJ.  
 fz;zUF nyd;R> mstpy; nghpa Neuhd khagpk;j;ijg; nghUs; ,Uf;Fk; mNj gf;fj;jpy; 

Njhw;Wtpf;fpwJ.  
 

3. ntg;g ,aw;gpay; 
1.  xU fNyhup tiuaW? 
  xU fpuhk; epiwAs;s ePupd; ntg;gepiyia 1˚C caHj;jj; Njitg;gLk; ntg;g Mw;wypd; msT 
fNyhup vdg;gLk;  

 
2.  ghapy; tpjpiaf; $Wf? 
    khwh ntg;gepiyapy;> xU Fwpg;gpl;l epiwAs;s thAtpd; mOj;jk; mt;thAtpd; gUkDf;F 

vjpHj;jftpy; mikAk;. P∝
𝟏

𝑽
      

3.  gUk tpjpiaf; $Wf? 
  khwh mOj;jj;jpy; thAtpd; gUkd; mt;thAtpd; ntg;gepiyf;F NeHj;jftpy; mikAk; 

       𝑽 ∝ 𝑻 
 
4.  mtfhl;Nuh tpjpiaf; $Wf? 
  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; ,Uf;Fk;.      
     V∝ 𝐧 

 
5.  ,ay;G thA kw;Wk; ey;ypay;G thA NtWgLj;Jf? 

,ay;G thA ey;ypay;G thA 
,iltpid GupAk; mZf;fs; ,iltpid Gupahj mZf;fs;  
ftu;r;rp tpir mjpfk; ftHr;rp tpir FiwT 
ghapy; tpjp> rhHy]; tpjp kw;Wk; 
mtNfl;Nuh tpjpf;F cl;glhJ 

ghapy; tpjp> rhHy]; tpjp kw;Wk; mtNfl;Nuh 
tpjpf;F cl;gLk; 
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6.  mtNfl;Nuh vz; tihaW? 
 xU Nkhy; nghUspy; cs;s nkhj;j mZf;fspd; vz;zpf;if. 
 6.023 x 1023 / Nkhy; 

 
7.  ePs; ntg;gtpupT kw;Wk; gug;G ntg;g tpupT – NtWgLj;Jf.  

ePs; ntg;gtpupT gug;G ntg;g tpupT 
 xU jplg;nghUis ntg;gg;gLj;Jjypd; 

tpisthf> mg;nghUspd; ePsk; 
mjpfupg;gJ 

 xU jplg;nghUis ntg;gg;gLj;Jjypd; 
tpisthf> mg;nghUspd; gug;G 
mjpfupg;gJ 

 𝛼𝐿 =
∆L

L0∆𝑇
  . 𝛼𝐴 =

∆A

A0∆𝑇
 

 
8.  gUk ntg;g tphpT Fzfk; vd;why; vd;d? 

 XuyF ntg;gepiy cau;thy; nghUspd; gUkdpy; Vw;gLk; khw;wj;jpw;Fk; XuyF 
gUkDf;Fk; cs;s jfT gUk ntg;g tpupT Fzfk; vdg;gLk;.  

 ,jd; SI myF nfy;tpd;-1.    

𝛼v =
∆𝑉

𝑉∆𝑇
 

9.  cz;ik ntg;gtpupT Fzfk; vd;why; vd;d? 
 XuyF ntg;gepiy caHthy; jputj;jpy; mjpfupf;Fk; cz;ik gUkDf;Fk; mj;jputj;jpd; 

XuyF gUkDf;Fk; cs;s jfT cz;ik ntg;gtpupT Fzfk; vd miof;fg;gLfpwJ. 
 ,jd; SI myF nfy;tpd;-1 

 
10. Njhw;w ntg;gtpupT Fzfk; vd;why; vd;d? 

 XuyF ntg;gepiy caHthy; jputj;jpy; mjpfupf;Fk; Njhw;w gUkDf;Fk; mj;jputj;jpd; 
XuyF gUkDf;Fk; cs;s jfT cz;ik Njhw;w ntg;gtpupT Fzfk; vd 
miof;fg;gLfpwJ.   ,jd; SI myF nfy;tpd;-1 

 
tpupthd tpilfs;: 
1.  ey;ypay;G thA rkd;ghl;bid jUf. 

ghapy; tpjpg;gb> 
 PV = khwpyp ………… (1) 

rhHy]; tpjpg;gb> 

  
V

T
= khwpyp …………... (2) 

mtNfl;Nuh tpjpg;gb> 

  
V

n
= khwpyp ……………(3) 

rkd;ghL (1)> (2) kw;Wk; (3)ypUe;J  

  
PV

nT
= khwpyp …………. (4) 

              𝐧 = 𝛍𝐍𝑨  ………. (5)  

rkd;ghL (5)I rkd;ghL (4)y; gpujpapl 
PV

𝜇𝑁𝐴 T
= khwpyp 

PV

𝜇𝑁𝐴 T
=  𝑘𝐵 

      PV =  𝑘𝐵𝜇𝑁𝐴 T  
 ,q;F 𝑘𝐵𝜇𝑁𝐴 = 𝑅> nghJ thA khwpyp. 8.31 Jmol−1K−1 

∴ 𝐏𝐕 = 𝐑𝐓 
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2. jputj;jpd; cz;ik ntg;g tphpT kw;Wk; Njhw;w ntg;g tpuptpid mstpLk; Nrhjidia 
njspthd glj;Jld; tptup.                                                      

 cz;ik ntg;g tphpT kw;Wk; Njhw;w ntg;g tphpT fzf;fpl Ntz;ba 
jputj;ij nfhs;fydpy; epug;g Ntz;Lk;. 

 nfhs;fydpy; cs;s jputj;jpd; epiyia 𝐿1 vd Fwpj;Jf;nfhs;s 
Ntz;Lk;. 

 gpwF nfhs;fydpy; cs;s jputj;ij ntg;gg;gLj;j Ntz;Lk;. 
 njhlf;fj;jpy; nfhs;fydhdJ ntg;g Mw;wiyg; ngw;W tphptilAk;. 

,e;j epiyia 𝐿2 vd Fwpj;Jf;nfhs;s Ntz;Lk;. 
 NkYk; ntg;gg;gLj;Jk; NghJ jputkhdJ tpuptilfpwJ. jw;NghJ 

jputj;jpd; epiyia 𝐿3 vd Fwpj;Jf;nfhs;s Ntz;Lk;. 
 cz;ik ntg;g tpupT =  𝐿3 −  𝐿2 Njhw;w ntg;g tpupT  =  𝐿3  − 𝐿1 

 

4. kpd;Ndhl;ltpay; 
1.  kpd;Ndhl;lj;jpd; myif tiuaW? 

 kpd;Ndhl;lj;jpd; myF Mk;gpau;. 
 xU $Yk; kpd;Ndhl;lk; xU tpdhb Neuj;jpy; flj;jpapd; vjhtJ xU FWf;Fntl;Lg; gFjp 

topahf fle;J nry;Yk; NghJ mf;flj;jpapy; ghAk; kpd;Ndhl;lk; xU Mk;gpaH vdg;gLk;.  

1 Mk;gpau; = 
𝟏 $Yk;

𝟏 tpehb
 

 
2.  xU flj;jpapd; msit jbkdhf;fpdhy; mjd; kpd;jilapd; kjpg;G vd;dthFk;? 

 xU flj;jpapd; msit jbkdhf;fpdhy; mjd; kpd;jilapd; kjpg;G FiwAk;. 
 
3.  kpd;Ndhl;lj;jpd; ntg;gtpisit gad;gLj;jp nray;gLk; ,uz;L rhjdq;fs; ngaupid $W. 

kpd; #Nlw;wp> kpd; ryitg; ngl;b>   kpd; tpsf;F 
 
4.  kpd;dOj;jk; kw;Wk; kpd;dOj;j NtWghL tiuaW? 

kpd;dOj;jk;:  
 XuyF Neu;kpd;D}l;lj;ij Kbtpy;yh njhiytpy; ,Ue;J kpd;tpirf;F vjpuhf mg;Gs;spf;F 

nfhz;Ltu nra;ag;gLk; Ntiy MFk;. 
kpd;dOj;j NtWghL: 
 xU Gs;spapypUe;J kw;nwhU Gs;spf;F XuyF Neu; kpd;D}l;lj;ij kpd;tpsf;F tpirf;F vjpuhf 

efu;j;j nra;ag;gLk; Ntiy MFk;. 
 
5.  Xk; tpjp tiuaW? 

khwh ntg;gepiyapy;> flj;jp xd;wpd; topNa ghAk; rPuhd kpd;Ndhl;lk; flj;jpapd; 
KidfSf;fpilNa cs;s kpd;dOj;j NtWghl;bw;F Neu;jftpy; ,Uf;Fk;. 

I ∝ V 
 
6.  kpd;jil vz; kw;Wk; kpd;flj;J vz; Mfpatw;iw NtWgLj;Jf? 
 

kpd;jil vz; kpd;flj;J vz; 
kpd;Ndhl;lj;;jpid vjpu;f;Fk; jpwd; kpd;jil vz;zpd; jiyfPop 
Xk; kPl;lH. Nkh kPl;lH-1.   

 
7.  kpd;Ndhl;lk; vd;why; vd;d? 
 xU flj;jp xd;wpy; kpd;D}l;lq;s; ghAk; tPjk;   

 I = 
𝐐

𝐭
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8.  [Py; ntg;g tpjpia tiuaW? 
 xU kpd;jilapy; cUthFk; ntg;gkhdJ  

 ghAk; kpd;Ndhl;lj;jpd; ,Ukbf;F NeHj;jftpy; 
 kpd; jilf;F NeHj;jftpy;  
 kpd;Ndhl;lk; ghAk; fhyj;jpw;F NeHj;jftpYk; ,Uf;Fk;  

H =  I2Rt 
 
9.  kpd;Ndhl;lj;ij ve;j fUtpapd; %yk; mstpl KbAk;? mjid xU kpd;Rw;wpy; vt;thW 

,izf;fg;gl Ntz;Lk;?  
 mk;kPl;lH 
 njhlupizg;gpy; ,izf;f Ntz;Lk; 

 
10. kpd;dpio tpsf;Ffspy; lq;];ld; gad;gLj;jg;gLfpwJ. Mdhy; kpd;cUfp ,ioahf 

gad;gLj;Jtjpy;iy. Vd;? 
 lq;];ld; kpfmjpf cUFepiy nfhz;lJ. kpd; ,io> #LgLj;Jk;NghJ Fspu;e;J ntspr;rj;ij 

nfhLf;fpwJ. 
 lq;];ld; kpd;cUfp ,ioahf gad;gLj;jpdhy; mjpf cUFepiy fhuzkhf cUfptpLk;. 

vdNt> kpd;cUfp ,ioahf gad;gLj;jg;gLtjpy;iy. 
 

11. tPl;bYs;s kpd;Rw;wpy; Gtpj;njhLg;Gf; fk;gpapd; gq;F vd;d? 
 kpd;frptpdhy; cUthFk; Mgj;jhd kpd;Ndhl;lk; Gtpj;njhLg;Gf; fk;gp topahf Gtpf;F 

nry;fpwJ. 
 kpd;frptpdhy; cUthFk; kpd;djpu;r;rpiaj; jtpu;f;fpwJ. 

 
12. tPLfspy; gad;gLj;jg;gLk; kpd;Rw;wpy; ve;j tif kpd;Rw;Wfs; gad;gLj;jg;gLfpd;wd? 

  gf;f ,izg;G Kiwapy; ,izf;fg;gl;Ls;sJ. 
 
13. flj;jp> fhg;ghd;fs; NtWgLj;Jf? 

flj;jp fhg;ghd;fs; 
kpd;Ndhl;lj;ij mDkjpf;Fk; nghUs; kpd;Ndhl;lj;ij mDkjpf;fhj nghUs 
v.fh: jhkpuk;> mYkpdpak; v.fh: fz;zhb> kuf;fl;il> ,ug;gu; 

 
tpupthd tpilfs;: 
1. %d;W kpd;jilfis (m) njhlu; ,izg;G (M) gf;f ,izg;gpy; ,izf;Fk; NghJ fpilf;Fk; 

njhFgad; kpd;jilf;fhd Nfhitia jFe;j kpd;Rw;W glk; tiue;J fzf;fpL. 
m) %d;W kpd;jilfis njhlu; ,izg;gpy; ,izf;Fk; NghJ:   
 R1, R2, R3 Mfpa %d;W kpd;jilahf;fpfs; njhlupizg;gpy; ,izf;fg;gl;Ls;sJ. 
 I vd;w kpd;Ndhl;lk; ,e;j kpd;jilahf;fpfspd; topNa nry;fpwJ 
 kpd;jilahf;fpfs; R1, R2, R3 apd; FWf;Nf cs;s kpd;dOj;jq;fs; V1, V2, V3 

Xk; tpjpapd; gb> 
V1 = IR1-----------(1) 
V2 = IR2 ----------(2) 
V3 = IR3  ----------(3) 

                  V =  IRS ---------------(4) 
 xt;nthU kpd;jilf;Fk; vjpuhf cs;s kpd;dOj;j NtWghl;bd; 

$Ljiy V vdyhk;. 
        V =  V1 +  V2 + V3 --------------(5) 
rkd;ghL (1)> (2)> (3) kw;Wk;  (4)- I (5) y; gpujpapl 
        IRS =  IR1 +  IR2 + IR3 ------------(6) 

    IRS =  IR1 +  IR2 + IR3 
IRS =  I (R1 + R2 + R3) 
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RS =   R1 + R2 + R3 ------------(7) 
vdNt> %d;W kpd;jilahf;fpfs; njhlu; ,izg;gpy; ,izf;fg;gLk;NghJ njhFgad; kpd;jil 
jdpj;jdp kpd;jilahf;fpfspd; kpd;jilfspd; $LjYf;F rkk;. 

 
M)%d;W kpd;jilfis gf;f ,izg;gpy; ,izf;Fk; NghJ:   
 R1, R2, R3 Mfpa %d;W kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gl;Ls;sJ. 
 xt;nthU kpd;jilahf;fpf;Fk; FWf;Nf cs;s kpd;dOj;j NtWghlhdJ rkkhf ,Uf;Fk;. 
 Gs;sp Aia milAk; kpd;Ndhl;lk; I MdJ I1, I2, I3 vd gpupe;J KiwNa R1, R2, R3  

topNa nry;fpwJ.   V1, V2, V3 
Xk; tpjpapd; gb> 

I1 =
V

R1
-----------(1) 

I2 =
V

R2
 ----------(2) 

I3 =
V

R3
  ----------(3) 

                               I =
V

Rp
 ------------------------(4) 

      kpd;Rw;wpYs;s nkhj;j kpd;Ndhl;lk;  
     I =  I1 +  I2 + I3 ------------(4) 
rkd;ghL (1)> (2)> (3) kw;Wk;  (4)- I (5) y; gpujpapl 

     I =  
V

R1
+ 

V

R2
+

V

R3
 ------------(5) 

V

Rp
=  

V

R1
+ 

V

R2
+

V

R3
 

V  

Rp
=  V [

1

R1
+ 

1

R2
+

1

R3
] 

 
1  

Rp
=   [

1

R1
+ 

1

R2
+

1

R3
] ------------(7) 

  vdNt> %d;W kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJ njhFgad; 
kpd;jilapd; jiyfPop kjpg;G jdpj;jdp kpd; jilahf;fpfspd; kpd; jilfspd; jiyfPopfspd; 
$LjYf;F rkk;. 

 
2.  m) kpd;Ndhl;lk; vd;why; vd;d? M) kpd;Ndhl;lj;jpd; myif tiuaW? ,) kpd;Ndhl;lj;ij 

ve;j fUtpapd; %yk; mstplKbAk;? mjid xU kpd;Rw;wpy; vt;thW ,izf;fg;gl Ntz;Lk;? 
 m) kpd;Ndhl;lk; 

 XuyF Neuj;jpy; flj;jpapd; xU FWf;F ntl;Lg; gFjpia fle;J nry;Yk; 
kpd;D}l;lq;fspd; msT kpd;Ndhl;lk; MFk;.  

      I = 
𝐐

𝐭
 

 M) kpd;Ndhl;lj;jpd; myF 
 kpd;Ndhl;lj;jpd; SI myF Mk;gpaH (A).  
 xU $Yk; kpd;Ndhl;lk; xU tpdhb Neuj;jpy; flj;jpapd; vjhtJ xU FWf;Fntl;Lg; 

gFjp topahf fle;J nry;Yk; NghJ mf;flj;jpapy; ghAk; kpd;Ndhl;lk; xU Mk;gpaH 
vdg;gLk;.  

1 Mk;gpau; = 
𝟏 $Yk;

𝟏 tpehb
 

 ,) kpd;Ndhl;lj;ij; mstpl gad;gLk; fUtp:  mk;kPl;lu;  
   xU kpd;Rw;wpy; ,izf;fg;gLk; Kiw  njhlhpizg;gpy; ,izf;fg;gl Ntz;Lk;. 

 
3.  m) [Py; ntg;g tpjp tiuaW? M) epf;fy; kw;Wk; FNuhkpak; fye;j cNyhff;fyit kpd;rhu 

ntg;gNkw;Wk; rhjdkhf gad;gLj;jg;gLtJ Vd;? ,) xU kpd; cUF ,io vt;thW 
kpd;rhjdq;fis ghJfhf;fpwJ? 

 m) [Py; ntg;g tpjp 
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     xU kpd;jilapy; cUthFk; ntg;gkhdJ>mjd; topNa ghAk; kpd;Ndhl;lj;jpd; ,U 
kbf;F Neu;tpfpjj;jpYk;> kpd;jilf;F Neu; tpfpjj;jpYk;>  kpd;Ndhl;lk; ghAk; fhyj;jpw;F 
Neu;tpfpjj;jpYk; ,Uf;Fk;. 

H =  I2Rt 
M) epf;fy; kw;Wk; FNuhkpak; fye;j cNyhff;fyit kpd;rhu ntg;gNkw;Wk; rhjdkhf  

gad;gLj;j fhuzk;:  
       (i) mjpf kpd;jilia nfhz;lJ. 

(ii) mjpf cUFepiy nfhz;lJ. 
(iii) tpiutpy; Mf;rpfuzj;jpw;F cs;shfhJ.  

,) xU kpd; cUF ,io kpd;rhjdq;fis ghJfhg;gJ:  
 Rw;wpy; mjpf kpd;Ndhl;lk; ghAk; NghJ kpd; cUF ,io cUfp kpd;Rw;W Jz;bf;fg;gLfpwJ.  
 vdNt> kpd;Rw;Wk; kpd;rhjdq;fSk; NrjkiltjpypUe;J ghJfhf;fg;gLfpwJ.  

 
4. tPLfspy; gad;gLj;jg;gLk; kpd;Rw;iw tpsf;fTk;  
 ek; tPLfSf;F nfhLf;fg;gLk; kpd;rhukhdJ 220Nthy;l; kpd;dOj;j NtWghL nfhz;l xU 

khWjpir kpd;Ndhl;lkhFk;. 
 rptg;G  kpd;Ndhl;l fk;gp> fUg;G  eLepiy fk;gp 
 kpd;Ndhl;l fk;gp kpd; cUF,io topahf kpd;dstpg; ngl;bAld; ,izf;fg;gl;Ls;sJ. 
 eLepiyf;fk;gp Neubahf kpd;dstpg; ngl;bNahL ,izf;fg;gl;Ls;sJ. 
 ,uz;L tifahd kpd;Rw;Wfs; tPLfspy; gad;gLj;jg;gLfpd;wd.  

(1) 5A Fiwe;j jpwd; toq;Fk; Rw;Wfs;  
(2) 15A mjpf jpwd; toq;Fk; Rw;Wfs;. 

 tPLfspYs;s midj;J Rw;WfSk; gf;f ,izg;G Kiwapy; ,izf;fg;gl;Ls;sJ. vdNt xU 
Rw;wpy; jil Vw;gl;lhYk; mJ kw;w Rw;Wf;fis ghjpf;fhJ.  

5.  m) rhjhuz njhiyf;fhl;rpg; ngl;biatpl LED njhiyf;fhl;rpg; ngl;bapdhy; Vw;gLk; ed;ikfs;  
ahit? M) LED tpsf;fpd; ed;ikfis gl;baypLf. 
m) rhjhuz njhiyf;fhl;rpg; ngl;biatpl LED njhiyf;fhl;rpg; ngl;bapdhy; Vw;gLk; ed;ikfs; 

 ntspaPL gpufhrkhf ,Uf;Fk;. 
 nky;ypa msTilajhf ,Uf;Fk;. 
 Fiwthd rf;jpia gad;gLj;JfpwJ. 
 Fiwthd Mw;wiy Efu;fpwJ. 
 MAl;fhyk; mjpfk;. 
 kpfTk; ek;gfj;jd;ik cilaJ. 

 M) LED tpsf;fpd; ed;ikfs;:  
 ntg;g Mw;wy; ,og;G Vw;gLtjpy;iy. 
 Fiwe;j kpd; jpwid EfUk;. 
 Rw;Wr;#oYf;F ghjpg;ig Vw;gLj;jhJ. 
 kypT tpiy kw;Wk; Mw;wy; rpf;fdk; cilaJ. 
 ghjurk; Nghd;w er;Rg; nghUs;fs; gad;gLj;Jtjpy;iy. 
 gy epwq;fspy; ntspaPl;bid ngw;Wf;nfhs;s rhj;jpakhfpwJ. 
 kpd;dpio kpd;tpsf;iftpl Fiwe;j ntg;gepiyiaf; nfhz;bUf;Fk;. 

 

5. xypapay; 
 
1. nel;liyfs; vd;why; vd;d? 

xU Clfj;jpy; xypaiy guTk; jpirapNy Jfs;fs; mjpu;Tw;why; nel;liy MFk;. 
 
2. nrtpAzu; xypapd; mjpu;ntz; vd;d?  

20 Hz Kjy; 20>000 Hz tiu  
 
3. vjpnuhypf;fj; Njitahd Fiwe;jgl;rj; njhiyT vd;d?  

17.2 kP. 
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4. kPnahypia czUk; VNjDk; %d;W tpyq;Ffisf; $Wf. 
nfhR> eha;> ntsthy;> lhy;gpd; 

 
5.  xyp kw;Wk; xsp miyfSf;F cs;s NtWghLfis ml;ltizg;gLj;Jf? 

xyp miy xsp miy 
gut Clfk; Njit gut Clfk; Njitapy;iy 
nel;liyfs; FWf;fisfs; 
340kPtp-1 jpirNtfk; 3 x108kPtp-1 jpirNtfk;  

 
6.  kPnahyp mjpHTWjy; vd;why; vd;d? 
  20000 Hz f;Fk; mjpfkhd mjpHntz; nfhz;l xyp  
 
7.  kPnahyp mjpHTfspd; gad;fs; ahit? 

 rpWePuf fw;fspd; epiyia njupe;J nfhs;s 
 fUtpd; tsHr;rpia fz;lupa> kdpj clypd; cl;ghfq;fis glk; gpbf;f. 

 
8. xypahdJ Nfhil fhyq;fis tpl kiof; fhyq;fspy; Ntfkhfg; guTtJ Vd;? 

 fhw;wpd; <ug;gjk; mjpfupf;Fk; NghJ xypapd; jpirNtfKk; mjpfupf;fpwJ.  
 Nfhil fhyq;fis tpl kiof; fhyq;fspy; fhw;wpd; <ug;gjk; mjpfk;.  
 vdNt> xypahdJ Nfhil fhyq;fis tpl kiof; fhyq;fspy; Ntfkhfg; guTfpwJ. 

 
9. ,irauq;fj;jpd; Nkw;$iu tisthf ,Ug;gJ Vd;? 

 tisthdg; gug;Gfspy; gl;L Nkhjp vjpnuhypf;Fk; NghJ mjd; nrwpT khWfpwJ. 
 tisthd gFjpfspy; eilngWk; gy;Kid vjpnuhypg;G ,jw;F fhuzk;  
 ,jdhy; muq;fj;jpy; mku;e;jpUf;Fk; midtupd; nrtpiaAk; milAk;. 

 
10. lhg;su; tpisT eilngw Kbahj ,uz;L #oy;fisf; $Wf. 

 xyp %yk; (S) kw;Wk; Nfl;Feu; (L) ,uz;Lk; Xa;T epiyapy; ,Uf;Fk; NghJ 
 xyp %yk; (S) kw;Wk; Nfl;Feu; (L) rk ,ilntspapy; efUk; NghJ. 
 xyp %yk; (S) kw;Wk; Nfl;Feu; (L) xd;Wf;nfhd;W nrq;Fj;jhf efUk;NghJ. 

 
tpupthd tpilfs;: 
 
1. thAf;fspy; xypapd; jpirNtfj;ijg; ghjpf;Fk; fhuzpfs; vit? 
  mlu;j;jpapd; tpisT : 
 thAf;fspd; mlu;j;jp mjpfupf;Fk; NghJ jpir Ntfk; FiwfpwJ. 

                           Vα√
1

d
 

 ntg;gepiyapd; tpisT : 

 Vα√T>  
 xt;nthU bfpup nry;rpa]; ntg;g epiy mjpfupg;gpw;Fk; jpir NtfkhdJ 0.61 kPtp-1 

mjpfupf;fpwJ. 
 xg;Gik <ug;gjj;jpd; tpisT :  
 fhw;wpd; <ug;gjk; mjpfupf;Fk; NghJ xypapd; jpirNtfk; mjpfupf;fpwJ.  
 

2.  xyp vjpnuhypj;jy; vd;why; vd;d? tptup. m) mlu;Fiw Clfj;jpd; tpspk;gpy; vjpnuhypg;G M) 
mlu;kpF Clfj;jpd; tpspk;gpy; vjpnuhypg;G ,) tisthdg; gug;Gfspy; xyp vjpnuhypg;G 

 xyp vjpnuhypj;jy; : 
 xypahdJ xU Clfj;jpypUe;J kw;nwhU Clfj;jpw;F guTk; NghJ ,uz;lhtJ Clfj;jhy; 

vjpnuhypf;fg;gl;L Kjyhk; Clfj;jpw;F jpUg;gp mDg;gg;gLfpwJ. ,JNt vjpnuhypj;jy; 
vdg;gLk;. 
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m)mlu;Fiw Clfj;jpd; tpspk;gpy; vjpnuhypg;G : 
 ,uz;ilAk; gpupf;Fk; Nkw;gug;G gpd;Ndhf;fpj; js;sg;gLfpwJ.  
 Jfs;fs; kpf vspjhf ,aq;Ftjhy; tpspk;G gFjpapy; jsu;r;rpfs; 

Njhd;Wfpd;wd. 
 ,lkpUe;J tykhf gazpj;j ,Wf;fq;fs; vjpnuhypf;fg;gl;l gpd; 

jsu;r;rpfshf khwp tyJ Gwj;jpypUe;J ,lJ Gwkhfg; guTfpwJ. 
M)mlu; kpF Clfj;jpd; tpspk;gpd; vjpnuhspg;G :  

 xyp miyapd; ,Wf;fq;fs; ,lkpUe;J tykhf gutp xU Rtupy; 
Nkhjpf;nfhs;fpwJ.  

 ,jdhy; Rtw;wpd; mUfpy; kPz;Lk; ,Wf;fq;fs; Vw;gLk;.  
 ,t;thW ,Wf;fq;fs; Rtupy; Nkhjp kPz;Lk; ,Wf;fq;fshfNt 

vjpnuhypf;fpwJ mjd; jpir kl;Lk; khwpapUf;Fk;. 
  

  ,)tisthdg; gFjpfspy; xyp vjpnuhypg;G : 
 Ftpe;j gFjpfspy; Nkhjp vjpnuhypf;Fk; NghJ vjpnuhypj;j miyfs; tpupe;J nry;fpwJ. 

mjd; nrwpT FiwfpwJ.  
 Fopthd gFjpfspy; Nkhjp vjpnuhypf;Fk; NghJ vjpnuhypj;j miyfs; xU Gs;spapy; 

Ftpf;fg;gLfpwJ. vdNt> vjpnuhypj;jf; fjpu;fspd; nrwpTk; xU Gs;spapy; Ftpf;fg;gLfpwJ. 
 
3. m) kPnahyp mjpu;TWjy; vd;why; vd;d? M) kPnahyp mjpu;TWjypd; gad;fs; ahit? ,) kPnahyp 

mjpu;Tfis czUk; VNjDk; %d;W tpyq;Ffisf; $Wf. 
m) kPnahyp mjpu;TWjy; 

 20000 Hz f;Fk; mjpfkhd mjpHntz; nfhz;l xyp 
 M) kPnahyp mjpu;TWjypd; gad;fs;: 

 rpWePuf fw;fspd; epiyia njupe;J nfhs;s 
 fUtpd; tsHr;rpia fz;lupa> kdpj clypd; cl;ghfq;fis glk; gpbf;f. 

 ,) kPnahyp mjpu;Tfis czUk; tpyq;Ffs;: 
   1. nfhR>  2. eha;>   3. ntsthy;>   4. lhy;gpd;. 

 
8.  m) vjpnuhyp vd;why; vd;d? M) vjpnuhyp Nfl;gjw;F ,uz;L epge;jidfs; ahit? ,) 

vjpnuhypapd; kUj;Jt gad;fs; ahit? <) vjpnuhypia gad;gLj;jp xypapd; jpirNtfk; fhz;f? 
m) vjpnuhyp: xyp miyfs; gug;Gfspy; Nkhjp gpujpgypf;fg;gLk; epfo;T  
M) vjpnuhyp Nfl;gjw;F epge;jidfs;:  

 ,uz;L xypfSf;F ,ilNa fhy ,ilntsp 0.1 tpdhb ,Uf;f Ntz;Lk;. 
 Nfl;gtUf;fhd Fiwe;j gl;rj; njhiyT 17.2 kP ,Uf;f Ntz;Lk;. 

,) vjpnuhypapd; kUj;Jt gad;fs;: my;l;uh Nrhdh fpuhgp fUtpapy; gad;gLfpwJ. 
<) vjpnuhypia gad;gLj;jp xypapd; jpirNtfk;:   

xypapd; jpirNtfk; : 
2𝑑

𝑡
 : fle;j njhiyT / fhyk;   

 
6. mZf;fU ,aw;gpay; 

 
1. ,aw;iff; fjpupaf;fj;ijf; fz;lwpe;jtu; ahu;?    

n`d;wp ngf;nfhuy; 
 
2. gpl;r; gpsz;l; (pitch blende) jhJg; nghUspy; cs;s fjpupaf;fg; nghUs; ahJ? 

ANudpak;> Nubak; 
 
3.  fjpupaf;fj;ijj; J}z;lf;$ba ,uz;L jdpkq;fspd; ngau;fis vOJf.  

Nghuhd;> mYkpdpak; 
 
4.  ,aw;iff; fjpupaf;fj;jpd; NghJ ntspahFk; kpd;fhe;j fjpupd; ngaiu vOJf.   

My;gh> gPl;lh> fhkh 
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5.  A – vd;gJ fjpupaf;fj; jdpkk; MFk;. ,J 𝛼 - Jfis ntspapl;L 104Rf259 vd;w jdpkj;ij 
cUthf;FfpwJ vdpy; A – jdpkj;jpd; mZ vz; kw;Wk; epiw vz;izf; fz;lwpf. 

     mZ vz; =  106     epiw vz; = 263 
 
6.  mZf;fU gpsT tpidapy; cUthFk; ruhrup Mw;wiy vOJf.  

200 MeV (m) 3.210-11 [Py; 
 
7.  kugpay; Fiwghl;il cUthf;Fk; mghafukhd fjpupaf;fg; nghUs; vJ?  

fhkh fjpu; 
 
8.  xU kdpjdpy; ,wg;ig Vw;gLj;Jk; mstpw;F mike;Js;s fjpupaf;fg; ghjpg;gpd; msT vd;d?     

    600 R 
 
9.  fjpupaf;fj;jpd; SI myfpid vOJf.     

ngf;nfhuy; 
 
10. ve;nje;jg; nghUs;fs; fjpupaf;fg; ghjpg;gpypUe;J ek;ikg; ghJfhf;Fk;?  

fhuPa ifAiw kw;Wk; fhuPa Nkyhil 
 
11. ,aw;if kw;Wk; nraw;if fjpupaf;fj;jpd; VNjDk; %d;W gz;Gfis vOJf. 

 ,aw;iff; fjpupaf;fk; nraw;iff; fjpupaf;fk; 
jd;dpr;irahd rpijT epfo;thFk; J}z;lg;gl;l rpijT 
My;gh> gPl;lh kw;Wk; fhkhf; fjpu;fs; 
ckpog;gLfpd;wd. 

epA+l;uhd;> ghrpl;uhd; Nghd;w Jfs;fs; 
ckpog;gLfpd;wd. 

,jidf; fl;Lg;gLj;j KbahJ; ,jidf; fl;Lg;gLj;j KbAk;. 
 
12. tiuaW : khWepiy epiw 

 mZf;fU gpsTf;F cl;gLk; nghUspd; epiwahdJ xU Fwpg;gpl;l epiw kjpg;gpw;Fr; rkkhf 
,Uf;f Ntz;Lk;. ,e;epiw “khW epiy epiw” vdg;gLfpwJ. 

 
13. tiuaW : uhz;l;[d; 

epiyahd mOj;jk;. ntg;gepiy kw;Wk; <ug;gj epiyapy; 1 fpNyhfpuhk; fhw;wpy; fjpupaf;fg; 
nghUshdJ 2.5810-4 $Y}k; kpd;D}l;lq;fis cUthf;Fk; msthFk;. 

 
14. rhb kw;Wk; /g[d;]pd; ,lk;ngau;T tpjpiaf; $Wf. 

 fjpupaf;f 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;. 

 fjpupaf;f jdpkk; xd;W 𝛽-Jfis ckpOk;NghJ mjd; epiw vz;zpy; khwhkYk; mZ 
vz;zpy; xd;W mjpfupj;Jk; Gjpa Nra; cl;fU cUthFk;. 

 
15. mZf;fU ciyapy; cs;s fl;Lg;gLj;Jk; fopfspy; nray;ghLfisj; jUf. 

 epA+l;uhd;fspd; vz;zpf;ifiaf; fl;Lg;gLj;j  
 Nghuhd; kw;Wk; fhl;kpak; fopfNs ngUk;ghYk; fl;Lg;gLj;Jk; fopfshfg; 

gad;gLj;jg;gLfpd;wd.  
 ,it epA+l;uhd ;fis cl;ftUk; jpwd; ngw;wit. 

 
16. [g;ghdpy; ,uz;lhk; cyfg;NghUf;Fg; gpwF Gjpjhfg; gpwf;Fk; rpy Foe;ijfsf;Fg; gpwtpf; 

FiwghLfs; fhzg;gLtJ Vd;? 
mZFz;L ntbg;gpypUe;J te;j fhkh fjpu;tPr;rpdhy; gyUf;F kugZf;fs; ghjpf;fg;gl;bUe;jJ.   

 
17.  xU kUj;Jtkidapy; jpU.uhK vd;gtu; X-fjpu; njhopy;El;gtpayhsuhf cs;shu;. mtu; 

fhuPaj;jhyhd Nkyhilia mzpahky; gzp nra;fpwhu;. mtUf;F ePq;fs; jUk; MNyhridfs; 
vd;d? 
1. fhuPa cilia mzpa Ntz;Lk;   2. NlhrpkPl;lH mzpe;J nfhs;s Ntz;Lk; 
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18. tpz;kPd; Mw;wy; vd;why; vd;d? 
 R+upad; kw;Wk; tpz;kPd;fspd; cs;mLf;fpy; mZf;fU ,izT eilngWtjhy; mjpf msT 

Mw;wy; cUthfpwJ. ,J tpz;kPd; Mw;wy; vdg;gLk;. 
 
19. Ntshz;ikj; Jiwapy; fjpupaf;f NubNah INrhNlhg;Gfspd; gad;fs; VNjDk; ,uz;bid vOJf. 

 gh];gu];; P-32 gapu; cw;gj;jpia mjpfupf;fg;gad;gLfpwJ. 
 Ez;Zapupfis mopf;fpwJ  

 
tpupthd tpilfs;: 
1. fl;Lg;gLj;jg;gl;l kw;Wk; fl;Lg;ghlw;w njhlu;tpidia tpsf;Ff. 
 fl;Lg;gLj;jg;gl;l njhlu;tpid :  

 ,j;njhlu;tpidapd; %yk; ntspNaw;wg;gLk; Mw;wy; Mf;fG+u;tkhd Kiwapy; 
gad;gLj;jg;gLfpd;wd.   

 mZf;fU ciyapy; KOtJk; epiyepWj;jg;gl;l> fl;Lg;gLj;jg;gl;l Mw;wiy cUthf;f 
fl;Lg;ghlhd njhlu;tpidNa gad;gLj;jg;gLfpwJ. 

 fl;Lg;ghlw;w njhlu;tpid :              
 ,t;tif njhlu;tpidapy; vz;zw;w epA+l;uhd;fs; ngUf;fKk;> mjd; fhuzkhfg; gpsTk; 

mjpfkhd gpsTg; nghUs;fSk; cUthfpd;wd.   
 ,jd; Kbtpy; xU tpdhbf;Fs; mjpfkhd Mw;wy; ntspNaWfpd;wJ.  
 ,t;tif njhlu;tpidiag; gad;gLj;jp mZ Fz;L ntbj;jy; epfo;j;jg;gLfpwJ. 

 
 2. My;gh> gPl;lh kw;Wk; fhkhf; fjpu;fspd; gz;Gfis xg;gpLf. 

 
3. mZf;fU ciy vd;why; vd;d? mjd; ,d;wpaikahj ghfq;fspd; nray;ghLfis tptupf;f. 

 mZf;fU ciy vd;gJ KOtJk; jw;rhu;Gila fl;Lg;gLj;jg;gl;l mZf;fU gpsT 
tpid eilngw;W kpd; cw;gj;jp nra;Ak; ,lkhFk;. 

vupnghUs; gpsTf;Fl;gLk; nghUs; 
v.fh: ANudpak;  

jzpg;ghd; cau; Mw;wy; nfhz;l epA+l;uhd;fisf; Fiwe;j Mw;wy; nfhz;l 
epA+l;uhd;fshff; Fiwg;gJ. 
fpuh/igl; kw;Wk; fzePu;  

fl;Lg;gLj;Jk; 
fop 

njhlu;tpidia epiy epWj;jp epA+l;uhd;fspd; vz;zpf;ifiaf; 
fl;Lg;gLj;Jtjw;fhfg; gad;gLtJ.  
Nghuhd; kw;Wk; fhl;kpak; fopfNs  

Fspu;tpg;ghd; ntg;gj;ij ePf;Ftjw;fhff; Fspu;tpg;ghd; gad;gLfpwJ. 
ePu;> fhw;W kw;Wk; `Pypak;  

jLg;Gr;Rtu; mghafukhd fjpu;tPr;R Rw;Wg;Gwr; R+oypy; guthky; jLj;J ghJfhg;gjw;fhfj; 
jbkdhd fhuPaj;jyhd Rtu; mZf;fU ciyiar; Rw;wp fl;lg;gLfpwJ. 

 
 
 
 
 
 
 
 

gz;Gfs; My;gh (𝛂) fjpu;fs; gPl;lh (𝛃) fjpu;fs; fhkh (𝛄) fjpu;fs; 
jd;ik `Pypak; cl;fU  vyf;l;uhd;fs;  /Nghl;lhd;fs;  
kpd;Rik Neu;kpd; Rik  vjpu;kpd; Rik  kpd;Rikaw;wit  
madpahf;Fk; jpwd; mjpfk;. FiwT. kpfTk; FiwT 
CLUTk; jpwd; kpfTk; FiwT mjpfk;   kpf mjpfk;  
kpd; kw;Wk; fhe;jg; 
Gyq;fshy; Vw;gLk; 
tpisT 

tpyf;fkilAk;  tpyf;fkilAk; tpyfyilahJ. 
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4.  mZf;fU gpsT kw;Wk; mZf;fU ,izT tpidfis ml;ltizg;gLj;Jf. 
 

t.vz; mZf;fU gpsT mZf;fU ,izT 

1. 
 
 
 

fdkhd mZf;fUf;fs; gpsTw;W 
,Nyrhd mZf;fUf;fshf khWk; 
epfo;T  

,uz;L ,Nyrhd mZfUf;fs; 
,ize;J fdkhd mZf;fUf;fshf 
khWk; epfo;T  

2. 
 

miw ntg;gepiyapy; epfof;$Lk;. cau; ntg;gepiy kw;Wk; mOj;jk; 
Njit. 

3. My;gh> gPl;lh kw;Wk; fhkhf; fjpu;fs; 
ntspahfpd;wd. 

My;ghf; fjpu;fs;> ghrpl;uhd;fs; kw;Wk; 
epA+l;bupNdhf;fs; ntspahfpd;wd. 

4. guk;giu Neha;fSf;Ff; fhuzkhf 
mikfpwJ. 

ntg;gKk; xspAk;> ckpog;gLfpd;wd. 

 
5. fjpupaf;fj;jpd; kUj;Jt gad;fis tptup. 

kUj;Jtk; : 
 fjpupaf;fr; Nrhbak;-24 (Na24) ,jaj;ij rPuhfr; nray;gl itf;f cjTfpwJ. 
 fjpupaf;f mNahbd;-131 (I131) Kd; fOj;Jf; foiyiaf; Fzg;gLj;j cjTfpwJ. 
 ,Uk;gpd; INrhNlhg;ghd ,Uk;G-59 (Fe59) ,uj;jr; Nrhifia milahsk; fhzTk; 

Fzg;gLj;jTk; cjTfpwJ. 
 fjpupaf;fg; gh];gu];-32 (P32) Njhy; Neha;r; rpfpr;irapy; gad;gLfpwJ. 
 fjpupaf;ff; Nfhghy;l;-60 (Co60) kw;Wk;; jq;fj;jpd; INrhNlhg;ghd jq;fk;-198 (Au198) Njhy;Gw;W 

Nehiaf; Fzg;gLj;jg; gad;gLfpwJ. 
 

7. mZf;fSk; %yf;$WfSk; 
 
1.  xg;G mZepiw - tiuaW. 

xg;G mZepiw Ar =
xU jdpkj;jpd; INrhNlhg;Gfspd; ruhrup mZepiw

xU C-12d; mZ epiwapy; 1/12 gq;fpd; epiwepiw
 

 
2.  mZf;fl;L vz; - tiuaW. 
 %yf;$wpy; cs;s mZf;fspd; vz;zpf;ifNa mk;%yf;$wpd; 'mZf;fl;L vz;" MFk;. 

 
3.  NtWgl;l <uZ %yf;$WfSf;F 2 vLj;Jf;fhl;L nfhL. 

HCl, HF  
 
4.  thAtpd; NkhyhH gUkd; vd;why; vd;d? 
 jpl;l ntg;g mOj;j epiyapy;> xU Nkhy; thAthdJ 22.4ypl;lH gUkid Mf;fpukpf;Fk;. ,JNt 

NkhyhH gUkd; vd miof;fpNwhk;.  
 
5.  INrhNlhg;Gf;fs; vd;why; vd;d? 

xj;j mZ vz;izAk; NtWgl;l epiw vz;izAk; nfhz;l xNu jdpkj;jpd; ntt;NtW 
mZf;fs; INrhNlhg;Gfs; vdg;gLk;. 
v.fh : 17Cl35, 17Cl37  

 
6.  INrhghu;fs; vd;why; vd;d? 

xj;j epiw vz;izAk; NtWgl;l mZ vz;izAk; nfhz;l ntt;NtW jdpkj;jpd; mZf;fs; 
INrhghu;fs; vdg;gLk;. 
 v.fh : 18Ar40, 20Ca40 

 
7.  mtfhl;Nuh tpjpiaf; $Wf? 
  khwh ntg;g kw;Wk; mOj;j epiyapy; rk gUkDs;s thAf;fs; midj;Jk; rk msT 

vz;zpf;ifapyhd %yf;$Wfisf; nfhz;bUf;Fk;  

www.Padasalai.Net                                                                                                www.Trb Tnpsc.Com

Kindly Send me Your Key Answer to Our email id - Padasalai.net@gmail.Com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


Page | 17 DIXDAR                9443805408  
 

8.  fhy;rpak; fhHgNdl;il ntg;gg;gLj;Jk; NghJ fPo;f;fz;lthW rpijtilfpwJ. CaCO3 → CaO + CO2 
   m) ,t;tpidapy; vj;jid Nkhy;fs; CaCO3 <LgLfpwJ. xU Nkhy;;  
   M) fhy;rpak; fhHgNdl;bd; fpuhk; %yf;$W epiwiaf; fzf;fpL. (Ca = 40, C = 12, O =16) 

 CaCO3      = 1× Ca + 1×C + 3× O    = 1 × 40 + 1×12+3×16 = 40 + 12 +48  = 100 fp 
,) ,t;tpidapy; vj;jid Nkhy;fs; fhHgd; il Mf;irL ntsptUfpwJ.  xU Nkhy;;  

 
tpupthd tpilfs;: 
1.  etPd mZf;nfhs;ifapd; Nfhl;ghLfis vOJf. 

 mZ vd;gJ gpsf;ff;$ba Jfs; 
 xNu jdpkj;jpd; mZf;fs; ntt;NtW mZ epiwfis ngw;Ws;sd. v.fh: INrhNlhg;Gfs;  
 ntt;NtW jdpkq;fspd; mZf;fs; xNu mZepiwiag; ngw;Ws;sd. v.fh: INrhghHfs;  
 mZit Mf;fNth> mopf;fNth KbahJ  
 mZthdJ vspa> KO vz;fspd; tpfpjj;jpy; ,Uf;f Ntz;ba mtrpakpy;iy. 
 mZ vd;gJ Ntjp tpidapy; <LgLk; kpfr;rwpa Jfs;. 
 xU mZtpd; epiwapypUe;J mjd; Mw;wiy fzf;fpl KbAk; (E=mc2) 

 
2.  xg;G %yf;$W epiwf;Fk; MtpmlHj;jpf;Fk; cs;s njhlHgpid tUtp. 
   xg;G %yf;$W epiw (i`l;u[d; mstPL) 
 xU %yf;$W thAtpd; epiwf;Fk; xU i`l;u[d; mZtpd; epiwf;Fk; ,ilNa cs;s 

tpfpjkhFk;. 
      Mtp mlHj;jp (V.D) 
 khwh ntg;g kw;Wk; mOj;j epiyapy; xU Fwpg;gpl;l gUkDs;s thAtpd; epiwf;Fk; mNj 

gUkDs;s i`l;u[d; mZtpd; epiwf;Fk; cs;s tpfpjNk Mtp mlHj;jp vdg;gLk;. 

          Mtp mlHj;jp  =  
 Fwpg;gl;l gUkDs;s thAtpd;  epiw

mNj gUkDs;s i`l;u[d; mZtpd; epiw
 

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

     Mtp mlHj;jp =  
n %yf;$W thAtpd;  epiw

𝑛 %yf;$W i`l;u[dpd; epiw
 

   i`l;u[d; <uZ %yf;$W MfNt> 

    Mtp mlHj;jp   =  
xU %yf;$W thAtpd; epiw

2×1 i`l;u[d; mZtpd; epiw
 

 

        2×Mtp mlHj;jp = 
xU %yf;$W thAtpd;  epiw

1 i`l;u[d; mZtpd; epiw
 

     2×Mtp mlHj;jp = xg;G %yf;$W epiw 

 
3.  mtfhl;Nuh tpjpapd; gad;fis vOJf? 

 NfYrhf; tpjpapid tptupf;fpwJ. 
 mZf;fl;L vz; fzf;fpl 
 %yf;$W tha;ghL fzf;fpl 
 %yf;$W epiw> Mtp mlHj;jp njhlu;ig tUtpf;f 
 fpuhk; NkhyhH gUkd; fzf;fpl 

 

4.  mZf;fSf;Fk; %yf;$WfSf;Fk; ,ilNa cs;s NtWghLfis ml;ltizg;gLj;Jf. 

t.vz; mZf;fs; %yf;$Wfs; 

1. xU jdpkj;jpd; kpfr;rpwpa gFjp  jdpkk; my;yJ Nru;kj;jpd; kpfr;rpwpa gFjp  
2. ke;j thAf;fisj; jtpu Vida 

mZf;fs; jdpj;j epiyapy; 
,Ug;gjpy;iy. 

%yf;$Wfs; jdpj;j epiyapy; ,Uf;Fk;. 

3. ke;j thAf;fis jtpu Vida mZf;fs; 
tpidjpwd; kpf;fit. %yf;$Wfs; tpidjpwd; Fiwe;jit. 

4. Ntjpg; gpizg;Gfs; ,y;iy. Ntjpg; gpizg;Gfs; cs;sd. 
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8. jdpkq;fspd; Mtu;j;jd tifg;ghL 
 
1.  JU vd;gJ vd;d? JU cUthFtjd; rkd;ghl;il jUf? 

gOg;G epw ePNuwpa ngh;hpf; Mf;i]L  
4 Fe + 3O2 + X H2O    →  2 Fe2O3 X H2O  (JU)      

 
2.  ,Uk;G JUg;gpbj;jYf;fhd ,U fhuzq;fis jUf. 

 <ukhd fhw;W  
 ePH kw;Wk; Mf;]p[d;  

 
3.  cNyhfj;jpd; ,Aw;gpay; gz;Gfs; ahit? 

 jpz;k epiyapy; ,Uf;Fk; 
 gsgsg;ghdit 
 mjpf cUFepiy> nfhjpepiy nfhz;lJ. 
 ntg;gj;ijAk;> kpd;rhuj;ijAk; flj;Jk; 
 fk;gpahf> jflhf khw;wyhk;. 

 
5.  cNyhf fyit vd;why; vd;d? 
 ,uz;L my;yJ mjw;F Nkw;g;gl;l cNyhfq;fs; my;yJ cNyhfKk;> mNyhfKk; NrHe;j xU 

gbj;jhd fyit  
 
6.  ,urf;fyit vd;why; vd;d? vLj;Jf;fhl;L jUf?  
 ghjurj;Jld; cNyhfk; Nru;e;j fyit  v.fh: rpy;tH bd; ,urf;fyit 

 
tpupthd tpilfs;: 
1.  m) ghf;irl; jhJit J}a;ikahf;Fk; NghJ mjDld; Nrhbak; i`l;uhf;i]L fhuj;ij Nrh;g;gjd; 

fhuzk; vd;d? M) mYkpdh kw;Wk; fpiuNahiyl;Lld;> ,d;Dk; xU nghUs;> kpd;gFspAld; 
Nrh;f;fg;gl;L mYkpdpak; gphpf;f cjTfpwJ. mJ vd;d? mjw;fhd fhuzk; vd;d? 

 m) rhjhud fiug;ghd;fspy; ghf;irl; fiuahJ. Mdhy; Nrhbak; i`l;uhf;i]L fhuj;ij 
Nrh;g;gjd; %yk; ghf;irl; jhJ fiuAk;.  

   M) g;S];ghh; -- kpd;gFspapd; cUF ntg;gepiyia Fiwf;fpwJ. 

                               
2.  cNyhf mupkhdj;ij jLf;Fk; Kiwfs; ahit? 

1. cNyhf fyitahf;fy;: cNyhfj;ij fyj;jy;. v.fh: JUg;gpbf;fhj ,Uk;G 
2. Gwg;gug;ig G+Rjy;: 

 ehfKyhk; G+Rjy;   : ,Uk;gpd; kPJ Jj;jehfk; G+Rjy;  
 kpd;Kyhk; G+Rjy;   : kpd;rhuj;jpd; %yk; cNyhf G+Rjy; 
 MNdhl;lhf;fy;   : mupkhd vjpu;Gs;sjha; khw;w  
 NfNjhL ghJfhg;G  : ghJfhf;f Ntz;ba cNyhfj;ij NfNjhlhf nfhz;L kpd;  

                       Ntjp tpidf;F cl;gL;j;j. 
 
3.  CJ ciyapd; cUf;fpg;gpupj;jiy tptup?  

CJ ciyapd; cUf;fpg;gpupj;jy;: 
tUf;fg;gl;l jhJ> fy;fup> Rz;zhk;Gf;fy; ,tw;iw 8:4:1 vd;w tpfpjj;jpy; CJ 

ciyapy; nrYj;j Ntz;Lk;. 
m) fPo;gFjp (vupepiy kz;lyk;):  

 1500ºC ntg;gepiyapy; Mf;]p[Dld; vupe;J CO2 thf khWfpwJ.  
   1500ºC 

C  + O2   CO2 + ntg;g Mw;wy; 
M) eLg;gFjp (cUf;F kz;lyk;): 

 1000ºC ntg;gepiyapy; CO2 thdJ CO thf khWfpwJ.  
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    1000ºC 

 CO2  +C   2CO - ntg;g Mw;wy; 
 Rz;zhk;Gf;fy; rpije;J fhy;rpak; Mf;irilAk;> CO2  itAk; jUfpwJ.   

         1000ºC 

 CaCO3     CaO + CO2 - ntg;g Mw;wy; 
 fhy;rpak; Mf;irL kzYld; Nru;e;J> fhy;rpak; rpypNfl; vDk; frL fpilf;fpwJ.   

 CaO + SiO2     CaSiO3 
,) Nkw;gFjp (xLf;Fk; kz;lyk;): 

 400ºC ntg;gepiyapy; Fe2O3> CO %ykhf Fe Mf xLf;fk; milfpwJ. 
                        400ºC 

 Fe2O3  + 3CO   2 Fe + 3CO2   
 

  9. fiury;fs;              
1.  fiury; - tiuaW. 

    ,uz;L my;yJ mjw;F Nkw;gl;l $Wfisf; nfhz;l xUgbj;jhd fyit fiury; vdg;gLk;. 
 

2.  ,Ukbf;fiury; vd;why; vd;d? 
    ,uz;L $Wfisf; nfhz;l fiury; ,Ukbf;fiury; vdg;gLk;. 

 

3.  fPo;f;fz;ltw;Wf;F jyh xU vLj;Jf;fhl;L jUf.  
   (i) jputj;jpy; thA (ii) jputj;jpy; jpz;kk; (iii) jpz;kj;jpy; jpz;kk; (iv) thAtpy;thA 

(i) jputj;jpy; thA    : fhw;wpYs;s ePuhtp 
 (ii) jputj;jpy; jpz;kk;   : ,urf;fyit 

(iii) jpz;kj;jpy; jpz;kk;   : cNyhf fyit 
 (iv) thAtpy; thA   : P̀ypak; - Mf;]p[d; thAf;fyit 

 

4.  ePu;f;fiury; kw;Wk; ePuw;w fiury; vd;why; vd;d? vLj;Jf;fhl;L jUf. 
ePu;f;fiury;: ePiu fiug;ghdhff; nfhz;l fiury; v.fh. - ePupy; fiuf;fg;gl;l ru;f;fiu 
ePuw;w fiury;:  ePu; my;yhj gpw fiug;ghd;fis nfhz;l fiury;  v.fh. - fhu;gd; il ry;igby; 

fiuf;fg;gl;l ry;gu;. 
 

5. fdmsT rjtPjk; - tiuaW. 
 xU fiurypy; cs;s fiunghUspd; fdmsit rjtPjj;jpy; Fwpj;jhy; mf;fiury; fdmsT 

rjtPjk;  
 

6. Fspu; gpuNjrq;fspy; ePu;tho; capupdq;fs; mjpfk; tho;fpd;wd. Vd;? 
 Fspu;e;j ePupy; Mf;]p[dpd; fiujpwd; mjpfupg;gjd; fhuzkhf Fspu; gpuNjrq;fspy; ePu;tho; 

capupdq;fs; mjpfkhf tho;fpd;wd. 
 

7. ePNuwpa cg;G – tiuaW. 
 gbf ePiuf; nfhz;l madpr; Nru;kq;fs; ePNuwpa cg;Gf;fs; vdg;gLk;. 

 

8. R+lhd njtpl;ba fhg;gu; ry;Ngl; fiuriyf; Fspu;tpf;Fk; NghJ gbfq;fshf khWfpwJ. Vd;? 
 ntg;gepiy mjpfupf;Fk;NghJ fiunghUspd; fiujpwd; mjpfupf;fpwJ. Fspu;e;j epiyapy; 

fiunghUspd; fiujpwd; FiwfpwJ. 
 25℃ ntg;gepiyapy; cs;s fhg;gu; ry;Ngl; fiujpwd;. 20.7fp R+lhd epiyapy; cs;s fhg;gu; 

ry;Ngl; fiuriy Fspu;tpf;fg;gLk; NghJ vQ;rpAs;s fhg;gu; ry;Ngl; gbfkhf khWfpwJ. 
 

9. <uk; cwpQ;rpfs; kw;Wk; <uk; cwpQ;rpf; fiugitfis milahsk; fhz;f.   
  m) mlu; ry;gpa+upf; mkpyk;   M) fhg;gu; ry;Ngl; ngd;lhi`l;Nul; ,) rpypf;fh n[y; <) 

fhy;rpak; FNshiuL     c) vg;rk; cg;G. 
<uk; cwpQ;rpfs; <uk; cwpQ;rp fiugitfs; 

 ry;gpA+upf; mkpyk; 
 fhg;gu; ry;Ngl; ngd;lhi`l;Nul; 
 rpypf;fh n[y; 
 vg;rk; cg;G 

 fhy;rpak; FNshiuL 
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tpupthd tpilfs;: 
1.  Fwpg;G tiuf. m) njtpl;ba fiury; M) njtpl;lhj fiury;. 

m) njtpl;ba fiury; 
 xU Fwpg;gpl;l ntg;gepiyapy; NkYk; fiunghUis fiuf;f ,ayhj fiury;.  
 25℃-y; 100 fp ePupy; 36 fp Nrhbak; FNshiuL nfhz;l fiury;. 

   M) njtpl;lhj fiury;. 
 xU Fwpg;gpl;l ntg;gepiyapy; njtpl;ba fiuriytpl Fiwthd fiunghUisf; 

nfhz;l fiury;. 
 25℃-y; 100 fp ePupy; 36 fp Nrhbak; FNshiuiltpl Fiwthff; nfhz;l fiury;.  

2.  fiujpwid ghjpf;Fk; gy;NtW fhuzpfs; gw;wp Fwpg;G tiuf. 
fiunghUs; kw;Wk; fiug;ghdpd; jd;ik 

 KidTwhr; Nru;kq;fs; KidTWk; fiug;ghdpy; fiutjpy;iy.   
 mJNghy KidTWk; Nru;kq;fs; KidTwh fiug;ghdpy; fiutjpy;iy. 

ntg;gepiy 
jputj;jpy; jpz;kq;fspd; fiujpwd; : ntg;gepiy mjpfupf;Fk; NghJ ePu;k fiug;ghdpy; jpz;k 
nghUspd; fiujpwd; mjpfupf;fpwJ. mJNghy ntg;gepiy FiwAk;NghJ ePu;k fiug;ghdpy; jpz;k 
nghUspd; fiujpwd; FiwfpwJ. 
jputj;jpy; thAf;fspd; fiujpwd; : ntg;gepiy mjpfupf;Fk;NghJ jputj;jpy; thAf;fspd; fiujpwd; 
FiwfpwJ.  mJNghy ntg;gepiy FiwAk;NghJ thAf;fspd; fiujpwd; mjpfupf;fpwJ. 
mOj;jk; 

 mOj;jj;ij mjpfupf;Fk;NghJ xU jputj;jpy; thAtpd; fiujpwd; mjpfupf;fpwJ. 
 
3. m) MgSO4 .7H2O  cg;ig ntg;gg;gLj;Jk; NghJ vd;d epfo;fpwJ? 

nkf;dPrpak; ry;Ngl; n`g;lh i`l;Nul; gbfj;ij nkJthf ntg;gg;gLj;Jk; ePuw;w 
nkf;dPrpak; ry;Ngl;lhf khWfpwJ.   

 
M) fiujpwd; - tiuaW. 

 xU Fwpg;gpl;l ntg;gepiy kw;Wk; mOj;jj;jpy; 100fp fiug;ghdpy; fiue;J njtpl;ba fiuriy 
cUthf;f Njitahd fiunghUspd; fpuhk;fspd; vz;zpf;if mjd; fiujpwd; vdg;gLk;. 

 
4.  <uk; cwpQ;Rk; Nru;kq;fSf;Fk;> <uk; cwpQ;rpf; fiuAk; Nru;kq;fSf;Fk; ,ilNaahd NtWghLfs; 

ahit? 

 

10. Ntjptpidfspd; tiffs;
 

1.  ntg;gepiy cau;j;Jk; nghOJ xU tpidapd; Ntfk; mjpfupf;fpwJ. Vd;? 
 ntg;gk; mjpfupf;Fk; NghJ tpidgLnghUs;fspd; gpizg;Gfs; vspjpy; cile;J tpidapd; 

Ntfk; mjpfupf;fpwJ. 
 
2.  Nru;f;if my;yJ $Lif tpid tiuaW> ntg;g ckpo; Nru;f;if tpidf;F vLj;Jf;fhl;L jUf. 
  Nru;f;if my;yJ $Lif tpid: 

 ,uz;L my;yJ mjw;F Nkw;gl;l tpidgLnghUs;fs; ,ize;J xU Nru;kk; cUthFk; tpid  
 ntg;g ckpo; Nru;f;if tpid: 

Ba(S) + 2F(g) → BaF2 + ntg;gk; 
 
 
 

<uk; cwpQ;Rk; Nru;kq;fs; <uk; cwpQ;rpf; fiuAk; Nru;kq;fs; 

tspkz;ly <uj;ij cwpQ;RfpwJ  tspkz;ly <uj;ij cwpQ;rp fiufpwJ. 

,aw;gpay; epiyia ,og;gjpy;iy. ,aw;gpay; epiyia ,of;fpwJ. 

gbf jpz;kq;fis kl;LNk fhzg;gLfpd;wd. 
gbf cUtkw;w jpz;kq;fshfNth> 
jputq;fshfNth fhzg;gLfpd;wd. 
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3.  kPs; kw;Wk; kPsh tpidfis NtWgLj;Jf. 
 
  
 
 
 
 
 
 
 
tpupthd tpilfs;: 
1. ntg;gr;rpijT tpidfs; vd;gJ ahit? 

 tpidgLnghUs; ntg;gj;jpdhy; rpijTWk; tpid ntg;g rpijT tpidahFk;. 
 ntg;gr; rpijT tpidfspy; gpizg;Gfis cilg;gjw;F ntg;gk; Njitg;gLfpwJ.   

 
2.  ,ul;il ,lg;ngau;r;rp tpidapd; tiffis jFe;j vLj;Jf;fhl;Lld; tpsf;Ff. 

 ,uz;L Nru;kq;fs; tpidGupAk; nghOJ mtw;wpd; madpfs; gupkhwpf; nfhs;sgLkhdhy; 
mt;tpid ,ul;il ,lg;ngau;r;rp tpid vdg;gLfpwJ. 

 ,lg;ngaHr;rp tpidapd; tiffs;:   
 1. tPo;gbthf;fy; tpid  2. eLepiyahf;fy; tpid 

  
 tPo;gbthf;fy; tpid 
 ,U Nru;kq;fspd; ePu; fiury;fis fyf;Fk; nghOJ mit tpidGupe;J ePupy; fiuahj xU 

tpidnghUisAk; ePupy; fiuAk; xU tpis nghUisAk; nfhLj;jhy; mt;tpid 
tPo;gbthf;fy; tpid vdg;gLk;. 

 eLepiyahf;fy; tpid 
 xU mkpyKk; xU fhuKk; tpidGupe;J cg;Gk; kw;Wk; ePiuAk; tpisnghUshf 

nfhLf;Fkhdhy; mt;tpid eLepiyahf;fy; tpidahFk;. 
 
3. xU tpidapd; tpidNtfj;ij ghjpf;Fk; fhuzpfis tpsf;Ff. 
1. tpidgL nghUs;fspd; jd;ik 
 tpidjpwd; kpf;f i`l;NuhFNshupf; mkpyk; Ntfkhf tpidGupfpwJ.  
 tpidjpwd; Fiwe;j mrpl;bf; mkpyj;Jld; nkJthf tpidGupfpwJ.  
2. ntg;gepiy 
 ntg;gepiy caUk;NghJ xU tpidapd; Ntfk; mjpfupf;fpwJ.  
3. tpidA+f;fp 
 tpidA+f;fp vd;gJ tpidapy; Neubahf <LglhJ> Mdhy; mt;tpidapd; Ntfj;ij mjpfupf;Fk;.  
4. mOj;jk; 
 mOj;jj;ij mjpfupf;Fk;NghJ tpidg;gL nghUs;fspd; Jfs;fs; kpf mUNf te;J Nkhjypy; 

<LgLfpd;wd. 
5. tpidgL nghUs;fspd; Gwg;gug;gsT 
 fl;bahd tpidgL nghUistpl J}shf;fg;gl;l tpidgLnghUs; Ntfkhf tpidapy; <LgLk;. 
  

4. md;whl tho;tpy; pH vt;thW Kf;fpa gq;F tfpf;fpwJ. 

 kdpj ,uj;jj;jpd; pH kjpg;G 7.35 Kjy; 7.45 tiu ,tw;iw Fiwe;jhNyh mjpfkhdhNyh 
ghjpg;ig cz;lhf;Fk;.   

 i`l;Nuh FNshupf; mkpyj;jpd; pH kjpg;G 2.0 MFk;. ,J xU czit nrupf;fg; gad;gLfpwJ.  

 ckpo; ePupd; pH kjpg;G 5.5f;F fPNo FiwAk; nghOJ gw;fspd; vdhky; ghjpf;fpwJ.  

 rpl;u]; tif goq;fs; gapupl rw;W fhuj;jd;ik tha;e;j kz;Zk;> ney; mkpyj;jd;ik tha;e;j 
kz;zpYk;> fUk;G eLepiyj;jd;ik nfhz;l kz;zpYk; ed;F tsUk;. 

 kioePupd; pH kjpg;G Vwf;Fiwa 7 MFk;. pH kjpg;G 7-I tpl FiwAk; NghJ mkpykio 
cUthfpwJ. 

kPs; tpid kPsh tpid 
jFe;j R+o;epiyapy; Kd;Ndhf;F kw;Wk; 
gpd;Ndhf;F tpidfs; eilngWk;. 

Kd;Ndhf;F tpid kl;Lk; eilngWk;  

tpidahdJ rkepiyia milAk;. tpidahdJ rkepiyia milahJ. 
tpidgL nghUs;fs; KOtJk; tpidtpis 
nghUs;fshf khw ,ayhJ. 

tpidgL nghUs;fs; KOtJk; tpidtpis 
nghUs;fshf khwf;$baJ. 

nkJthf eilngWk;. Ntfkhf eilngWk;. 

www.Padasalai.Net                                                                                                www.Trb Tnpsc.Com

Kindly Send me Your Key Answer to Our email id - Padasalai.net@gmail.Com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


Page | 22 DIXDAR                9443805408  
 

5. Ntjpr; rkepiy vd;why; vd;d? mjd; gz;Gfs; ahit? 
 Ntjpr; rkepiy :  Kd;Ndhf;F tpid = gpd;Ndhf;F tpid 
  v.fh :    CaCO3(s) ⇌ CaO(s) + CO2(g) 
 Ntjpr; rkepiyapd; gz;Gfs;: 

 Kd;Ndhf;F tpidapd; NtfKk; gpd;Ndhf;F tpidapd; NtfKk; rkk;. 
 Neuj;ijg; nghUj;J mOj;jk;> nrwpT> epwk;> mlu;j;jp> ghFepiy Nghd;wit khwhJ. 
 Kd;Ndhf;F tpidAk; gpd;Ndhf;F tpidAk; njhlu;e;J epiyahf ele;J nfhz;bUf;Fk;. 
 ,aw;gpay; rkepiyapy; midj;J epiyikfSk; khwhj fdmsitg; ngWfpd;wd. 

 

11. fhu;gDk; mjd; Nru;kq;fSk;  
1.  vspa fPl;Nlhdpd; ngaiuAk; %yf;$W tha;g;ghl;ilAk; vOJf. 

 mrpl;Nlhd; (CH3COCH3) 
 
2.  vj;jdhapf; mkpyk; vj;jdhypy; ,Ue;J vt;thW jahupf;fg;gLfpwJ.  mt;tpidf;fhd rkd;ghl;il 

vOJf. 
 vj;jdhiy fhuk; fye;j nghl;lhrpak; ngu;khq;fNdl; my;yJ mkpyk; fye;j nghl;lhrpak;-il-

FNuhNkl; my;yJ fiuriy nfhz;L Mf;rp[Ndw;wk; milar; nra;J vj;jdhapf; mkpyj;ij 
jahupf;fyhk;. 

 
 
 

 

3.  blu;n[z;l;fs; vt;thW ePiu khRgLj;Jfpd;wd. mk;khRghl;bid jtpu;f;Fk; topKiw ahJ? 
 fpis rq;fpyp njhlu; i`l;Nuh fhu;gidg; ngw;wpUf;Fk; blu;n[z;l;fs; jz;zPupy; ,Uf;Fk; 

Ez;Zapupfshy; ,tw;iw kf;f nra;a ,ayhJ. ,jdhy; ePu; khrile;JtpLfpwJ.  
  ePu; khRgLjiy jLf;Fk; topKiw: 
Neuhd my;yJ ePz;l rq;fpypj; njhlu; i`l;Nuh fhu;gidg; ngw;wpUf;Fk; blu;n[z;l;fs; 

Ez;Zapupfshy; vspjpy; rpijtilfpwJ.   
 

4.  Nrhg;G kw;Wk; blu;n[z;l;il NtWgLj;Jf. 

tpupthd tpilfs;: 
 
1.  gbtupir vd;why; vd;d? gbtupir Nru;kq;fspd; %d;W gz;Gfisf; $Wf. 

 xNu nghJthd %yf;$W tha;g;ghl;ilAk; xj;j Ntjpg; gz;GfisAk; nfhz;l xNu njhFjp 
my;yJ xNu tifapy; cs;s fupk Nru;kq;fis Fwpg;gjhFk;. 

   gbtupir Nru;kq;fs; gz;Gfs; : 
 xU gb tupirapy; cs;s midj;J Nru;kq;fSk; xNu tif jdpkq;fisAk; tpidnray; 

njhFjpiaAk; ngw;wpUf;Fk;. 
 vyyh Nru;kq;fisAk; xNu Kiwapy; jahupf;f ,aYk;. 
 vy;yh Nru;kq;fSk; xj;j Ntjptpidfspy; <LgLfpd;wd. 

 

Nrhg;G blu;n[z;l; 

fhu;ghrpypf; mkpyq;fspd; Nrhba cg;Gf;fs;. ,J ry;Nghdpf; mkpyj;jpd; Nrhba 
cg;Gf;fs;. 

tpyq;F nfhOg;G kw;Wk; jhtu vz;nza; 
Mfpatw;wpypUe;J Nrhg;G jahupf;fg;gLfpwJ. 

ngl;Nuhypa i`l;Nuh fhu;gdpypUe;J 
blu;n[z;l;fs; jahupf;fg;gLfpwJ. 

fbd ePupy; gad;gLj;j KbahJ. fbd ePupYk; rpwg;ghf ryit nra;ayhk;. 

fbd ePUld; NrUk;NghJ gbTfis 
cUthf;Fk;. 

fbd ePUld; NrUk; NghJ gbTfis 
cUthf;fhJ. 

Fiwthd Eiufis  cUthf;Fk;. mjpf Eiufis cUthf;Fk;. 

capupay; rpijT milAk;  capupay; rpijTf;F cl;glhJ. 
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2. CH3 – CH2 – CH2 – OH vd;w Nru;kj;jpw;F ngaupLk; Kiwia tupirfpukkhf vOJf. 
gb 1 : ,J %d;W fhu;gd; ,Uf;Fk; rq;fpypj; njhlu; vdNt> mbg;gil nrhy; “Gug;” MFk;. 
gb 2 : fhu;gd;fSf;F ,ilNa cs;s gpizg;Gfs; vy;yhk; xd;iw gpizg;Gfshf ,Ug;gjhy; 

epiwAw;w i`l;Nuh fhu;gd; mjdhy; “Nad;” vd;w Kjd;ik Kd;Ndhl;il Nru;f;f 
Ntz;Lk;. 

gb 3 : fhu;gd; rq;fpypj; njhlupy; – OH njhFjp ,Ug;gjhy; ,J xU My;f`hy;.          
gb 4 : OH njhFjp ,l vz; -1 vdNt ,uz;lhk; epiy gpd;ndhl;lhf 1 – My; Nru;f;f 

Ntz;Lk;. vdNt Nru;kj;jpd; ngau; Gug; + Nad; + (1-My;) = Gug;Ngd; -1-My; 
 
3.  fUk;G rhwpypUe;J vj;jdhy; vt;thW jahupf;fg;gLfpwJ? 

 njhopw;rhiyfspy; fUk;Gr; rhwpd; fopTg;ghfpypUe;J nehjpj;jy; Kiwapy; vj;jdhy; 
jahupf;fg;gLfpwJ.   

i) fopTg;ghfpid ePu;j;jy; :  
fopTg;ghfpYs;s ru;f;fiuapd; nrwpT 8ypUe;J 10 rjtPjkhf ePupdhy; ePu;f;fg;gLfpwJ. 

ii) mk;Nkhdpak; cg;Gf;fs; Nru;j;jy; :  
iel;u[d; msT Fiwthf ,Ug;gpd;> mk;Nkhdpak; ry;Ngl; my;yJ mk;Nkhdpak; gh];Ngl; 
Nru;g;gjd; %yk; cu%l;lg;gLfpwJ. 

iii) <];l;Nru;j;jy; :  
 <];l;bYs;s ,d;tu;Nl]; kw;Wk; irNk]; Mfpa nehjpfs; ru;f;fiuia vj;jdhyhf 
khw;Wfpd;wd.  

iv) fOT ePu;kj;ij fha;r;rp tbj;jy; :  
 gpd;df;fha;r;rp tbj;jYf;F cl;gLj;jg;gLfpwJ.  
 fpilj;j vj;jdhypd; ePu;f;fiury; 95.5%  vj;jdhiyAk;  4.5% ePiuAk; ngw;Ws;sJ.  

,J vuprhuak; vd miof;fg;gLfpwJ.  
 ,f;fyit kPz;Lk; fha;r;rp tbf;fg;gLk; NghJ J}a My;f`hy;(100%) fpilf;fpwJ.  

 

4.  Nrhg;gpd; J}a;ikahf;fy; Kiwia tpsf;Ff. 
 KidTs;s gFjp ePu; tpUk;Gk; gFjpahf nray;gl;L ePUld; xl;bf;nfhs;fpwJ.   
 Kidtw;w gFjp ePiu ntWf;Fk; gFjpahf nray;gl;L Milfspy; cs;s mOf;F kw;Wk; 

vz;nza; Mfpatw;Wld; xl;bf;nfhs;fpwJ. 
 ePiu ntWf;Fk; gFjp khrpid jd;Ds; mlf;fp nfhs;fpwJ.   
 ePiu tpUk;Gk; gFjp nkhj;j %yf;$iwAk; ePupy; fiua nra;fpwJ. 
 kPnry;]; gFjpapy; i`l;Nuh fhu;gd; rq;fpyp njhlu; gFjpahdJ mOf;F kw;Wk; vz;nza; 

gFjpNahl xl;bf;nfhs;fpwJ. 
 

5.  md;whl tho;tpy; fupkr; Nru;kq;fspd; gad;fis vOJf. 
 i`l;NuhfhHgd;fs; vupnghUshfg; gad;gLfpwJ. 
 gygbahf;fy; nghUs;fs; lau;> nefpop Gl;bfs; nra;ag;gad;gLfpwJ. 
 My;f`hy;fs; Giuj;jLg;ghd;fshf; gad;gLfpwJ. 
 fPl;Nlhd;fs; fiu ePf;fpahf; gad;gLfpwJ. 
 <ju;fs; kaf;f%l;bahf gad;gLfpwJ. 
 v];lu;fs; rikay; vz;nza;fspy; gad;gLfpd;wd. 

6.  vj;jdhypd; gad;fis vOJf? 
 kUj;Jtkidfspy; Giuj; jLg;ghdhf gad;gLfpwJ. 
 thfdq;fspy; jz;zPH ciwtij jLf;f gad;gLfpwJ. 
 fpUkp ehrpdpahf gad;gLfpwJ. 
 fiug;ghdhf gad;gLfpwJ.  
 czTg;nghUl;fspd; Ritiaf; $l;l gad;gLfpwJ 
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12. jhtu cs;sikg;gpay; kw;Wk; jhtu nraypay;  
 
1.  xd;wpize;j th];Fyhu; fw;iw vd;why; vd;d? 

 iryKk;> GNshaKk; xNu Muj;jpy; xU fw;iwapy; mike;Js;sd. 
 
2.  xspr;Nru;f;iff;F Njitahd fhu;gd; vjpypUe;J ngwg;gLfpwJ? 

 tspkz;ly fhu;gd; - il – Mf;irL  
 
3.  fhw;W Rthrj;jpw;Fk;> fhw;wpy;yh Rthrj;jpw;Fk; nghJthd epfo;r;rp vJ? 

   fpisf;fhyprp];  
 
4.  fhu;Nghi`l;Nul;lhdJ Mf;]pfuzkile;J My;f`hyhf ntspNaWk; epfo;tpd; ngau;  vd;d? 

  fhw;wpy;yh Rthrk; (nehjpj;jy;) 
 
5.  ,Utpj;jpiyj; jhtuj; jz;bd; th];Fyhu; fw;iwapd; mikg;ig gw;wp vOJf. 

1. xd;wpize;jit>  
2. xUq;fike;jit>  
3. jpwe;jit kw;Wk; cs; Nehf;F iryk; nfhz;lit. 

 
6.  ,iyapilj;jpR (kPNrhgpy;) gw;wp Fwpg;G vOJf. 
 Nky;Gwj; NjhYf;Fk;> fPo;Gwj;NjhYf;Fk; ,ilNa fhzg;gLk; jsj;jpR ,iyapilj;jpR 

my;yJ kPNrhgpy; vdg;gLk;.  
 
7. xU Mf;]pN]hkpd; glk; tiue;J ghfq;fis Fwp.  

 
 
 
 
 
8.  kyUk; jhtuq;fspy; fhzg;gLk; %d;W tifahd jpRj; njhFg;Gfis Fwpg;gpLf. 

1) Gwj;Njhy; jpRj; njhFg;G   
2) jsj;jpRj; njhFg;G   
3) th];Fyhu; jpRj; njhFg;G 

 
9.  xspr;Nru;f;if vd;why; vd;d? ,J nry;ypy; vq;F eil ngWfpwJ? 

 jw;r;rhHG Cl;l caphpfs;> #upa Mw;wiy gad;dLj;jp jkf;F Ntz;ba czit jhNk 
jahhpj;Jf; nfhs;Sk; epfo;r;rp xspr;Nru;f;if vd;W ngaH.  

 ,J nry;ypy; gRq;fzpfj;;jpy; eilngWfpwJ. 
 
10.  xspr;Nru;f;ifapd; NghJ ,Us; tpidf;F Kd;G Vd; xsp tpid eilngw Ntz;Lk;? 

 ,Us; tpidapy; ATP kw;Wk; NADPH2 cjtpAld; CO2 MdJ fhu;Nghi`l;Nul;lhf 
xLf;fkilfpwJ.    

 ,e;j ATP kw;Wk; NADPH2  xsp tpidapy; cUthtjhy;; ,Us; tpidf;F Kd;G> xsp tpid 
eilngWfpwJ. 

 
 
11. xspr;Nru;f;ifapd; xl;L nkhj;j rkd;ghl;il vOJf. 

 
 
11. Rthr <T (RQ) – tiuaW. 

 Rthrpj;jypd; NghJ ntspNaw;wg;gl;l fhu;gd; il Mf;i]bd; mstpw;Fk;> vLj;Jf; 
nfhs;sg;gl;l Mf;]p[d; mstpw;Fk; ,ilNa cs;s tpfpjNk Rthr <T vdg;gLk;.   

Rthr <T = 
ntspg;gLk; CO2 msT

vLj;Jf; nfhs;sg;gLk; O2 msT
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12. gRq;fzpfj;jpd; gzpfis vOJf 
1. xspr;Nru;f;if 2. jurk; Nrkpj;jy;  3. nfhOg;G mkpy cw;gj;jp   
4. ypg;gpLfs; Nrkpg;G   5. gRq;fzpfk; cUthf;fk; 

 

13. xspr;Nru;f;ifiag; ghjpf;Fk; fhuzpfs; ahit? 
 
 

tpupthd tpilfs;: 
1.  NtWghL jUf. (m) xU tpj;jpiyj; jhtu Ntu; kw;Wk; ,U tpj;jpiyj; jhtu Ntu.  
   (M) fhw;Ws;s Rthrk; kw;Wk; fhw;wpy;yh Rthrk;. 

,Utpj;jpiyj; jhtuNtu; xUtpj;jpiyj; jhtuNtu; 
ehd;FKid iryk; gyKid iryk; 
Nfk;gpak; fhzg;gLfpwJ  Nfk;gpak; fhzg;gltpy;iy 
,uz;lhk; epiy tsu;r;rp cz;L ,uz;lhk; epiy tsu;r;rp ,y;iy 
gpj; ,y;iy gpj; cz;L 

 
fhw;Ws;s Rthrk; fhw;wpy;yh Rthrk; 

Mf;]p[d; Njit Mf;]p[d; Njitapy;iy 
jhtuq;fs; kw;Wk; tpyq;Ffspy; 
eilngWfpwJ. 

ghf;Bupah kw;Wk; <];Lfspy; eilngWfpwJ. 

C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP C6H12O6 → 2 CO2 +2 C2H5OH + Mw;wy; +ATP                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

 
2.  gy;NtW tifahd th];Fyhu; fw;iwfisg; glq;fSld; tptup.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. xspr;Nru;f;ifapd; xsp rhu;e;j nray; vt;thW xsp rhuhj nraypypUe;J NtWgLfpwJ? 
,e;epfo;r;rpapd; <LgLk; %yg;nghUl;fs; ahit? ,Wjpg; nghUl;fs; ahit? ,t;tpU epfo;r;rpfSk; 
gRq;fzpfj;jpy; vq;F eilngWfpd;wd? 

 
 xsp rhu;e;j nray; xsp rhuhj nray; 

%yg;nghUs;fs; #upa Mw;wy;> ePH> NADP+ , ADP NADPH2 , ATP,O2 
,Wjpg;nghUs;fs; NADPH2 , ATP,O2 NADP+, ADP,O2 fhu;Nghi`l;Nul; 
 

gRq;fzpfk;- xsp rhu;e;j nray; gRq;fzpfk;- xsp rhuhj nray; 
ijyf;fha;L rt;tpy; ];l;Nuhkhtpy; 

ntspf;fhuzpfs; #upaxsp> ntg;gepiy> ePu;> fdpkq;fs;. 

cl;Gwf; fhuzpfs; epwkpfs;> ,iyapd; taJ> fhu;Nghi`l;Nul;bd; nrwpT> 
`hu;Nkhd;fs;. 

xsp rhu;e;j nray; xsp rhuhj nray; 
#upa xspapd; Kd;dpiyapy; eilngWk; xsp ,y;yhj epiyapy; eilngWk; 
xsp tpid (m) `py; tpid ,Us; tpid (m) fhy;tpd; tpid 
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4.  fhw;W Rthrpfs; nry;Rthrj;jpd; NghJ vt;thW FSf;Nfh]pypUe;J Mw;wiyg; ngWfpd;wd? 
mjw;fhd %d;W gbepiyfis vOjp tptupf;fTk;. 
fhw;W Rthrj;jpd; gbepiyfs; : 

1) fpisf;fhyprp];  2) fpug; Row;rp  3) vyf;l;uhd; flj;Jk; rq;fpyp mikg;G  
   1) fpisf;fhyprp]; :  

 xU %yf;$W FSf;Nfh]hdJ> ,uz;L %yf;$W ig&gpf; mkpykhfg; gpsf;fg;gLk; epfo;r;rp 
fpisf;fhyprp]; vdg;gLk;.,J irl;Nlhgpshrj;jpy; eilngWfpwJ. 

   2) fpug; Row;rp :  
 ,e;epfo;r;rp ikl;Nlhfhz;bupahtpd; cl;Gwj;jpy; (Nkl;upf;];) eilngWfpwJ. 
 fpisf;fhyp]p]; epfo;r;rpapd; Kbtpy; cz;lhd ,uz;L %yf;$W ig&tpf; mkpyk; KOtJk; 

Mf;]pfuzk; mile;J CO2 kw;Wk; H2O Mf khWk;. 
   3) vyf;l;uhd; flj;Jk; rq;fpyp mikg;G : 

 fpisf;fhyprp]; kw;Wk; fpug; Row;rpapd; NghJ czlhd NADH2 kw;Wk; FAB+ tpy; cs;s 
Mw;wyhdJ ,q;F ntspNaw;wg;gl;L mit NAD+ kw;Wk; FAB+ Mf Mf;]pfuzkilfpd;wd. 

 ,e;epfo;r;rpapd; NghJ ntspahd Mw;wy; ADPahy; vLj;Jf; nfhs;sg;gl;L ATP Mf cUthfpwJ. 
,jw;F Mf;]pfuz gh];Ngl; Nru;g;G vd;W ngau;. 

 ,e;epfo;r;rpapd; NghJ ntspNaw;wg;gl;l vyf;l;uhid Mf;]p[d; vLj;Jf; nfhz;L ePuhf (H2O) 
xLf;fkilfpwJ. 

 

13. capupdq;fspd; mikg;G epiyfs;  
1.  `pUbNdupah fpuhDNyhrhtpd; nghJ ngaiu vOJf. 

,e;jpaf; fhy;eil ml;il MFk;. 
 

2.  ml;il vt;thW Rthrpf;fpwJ? 
   ml;il Njhy; %yk; Rthrpf;fpwJ. 

 

3.  Kaypd; gy; tha;g;ghl;bid vOJf. 

Kaypd; gy; tha;g;ghL  
2033

1023
 

 

4.  ml;ilapd; clypy; vj;jid ,iz tpe;jfq;fs; cs;sd? 
 11 ,iz tpe;jfq;fs; cs;sd 

 

5.  Kaypy; ilah];Bkh vt;thW cUthfpd;wJ? 
 Kaypd; ntl;Lk; gw;fSf;Fk;> Kd; filthag; gw;fSf;Fk; ,ilNaahd ,ilntspg;gFjp 

ilah];Bkh miof;fg;gLfpwJ. 
 

6.  ,U Rthrf; fpisfSlDk; ,ize;Js;s cWg;Gfs; vit? 
  EiuaPuy; 

7.  ml;ilapd; ve;j cWg;G cwpQ;R fUtpahfr; nray;gLfpwJ? 
  thAk;> clypd; ,Wjp VO fz;lq;fSk;> xl;LwpQ;rpfshfr; nray;gLfpwJ. 

 
8.  CNS - d; tpupthf;fk; vd;d? 
  ika euk;G kz;lyk;.  

 
9.  Kaypd; gy;yikT Vd; n`l;bNuhlhd;l; (NtWgl;l) gy;yikT vdg;gLfpwJ? 
 NtWgl;l gy;yikg;G n`l;bNuhlhd;l; vdg;gLk;. 

10. ml;il Xk;Gapupapd; clypypUe;J vt;thW ,uj;jj;ij cwpQ;RfpwJ? 
 ml;il> gpd; xl;LwpQ;rp %yk; tpUe;Njhk;gpapd; clypy; cWjpahf xl;bf; nfhs;fpwJ.  tha;f;F 

ntspg;Gwkhfj; JUj;jpf; nfhz;Ls;s jhilfspd; %yk; tpUe;Njhk;gpapd; Njhypy; %d;W Muk; 
(m) Y tbt fhaj;ij Vw;gLj;JfpwJ. gpd;du; jirahyhd njhz;il %yk; uj;;;;jj;ij 
cwpQ;RfpwJ. 

 
11. Kaypd; Rthrf; Fohapy; FUj;njYk;G tisaq;fs; fhzg;gLtJ Vd;? 

  Kaypd; %r;Rf;Fohapd; topNa fhw;W vspjhfr; nrd;W tUk; tifapy;> mjd; Rtu;fs; 
FUj;njYk;G tisaq;fshy; jhq;fg;gLfpd;wd. 
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12. ml;ilapy; fhzg;gLk; xl;Lz;zp jftikg;Gfis vOJf. 
 njhz;il ,uj;jj;ij cwpQ;rg; gad;gLfpwJ. 
 clypd; ,U KidfspYk; cs;s xl;LwpQ;rpfs; ml;ilia tpUe;Njhk;gpAld; ,izj;Jf; 
nfhs;sg; gad;gLk; ft;Tk; cWg;Gfshfr; nray;gLfpd;wd. 

 ml;ilapd; thapDs; fhzg;gLk; %d;W jhilfs; tpUe;Njhk;gpapd; clypy; typapy;yhj Y 
- tbt fhaj;ij cUthf;f cjTfpd;wd. 

 ckpo; ePu;r; Rug;gpfshy; cUthf;fg;gLk; `pUbd; vd;w nghUs; ,uj;jj;ij ciw 
tpLtjpy;iy. vdNt njhlu;r;rpahf ,uj;jk; fpilg;gJ cWjp nra;ag;gLfpwJ. 

 gf;ff; fhy;fSk; kapu;f; fhy;fSk; fhzg;gLtjpy;iy. Vnddpy; ,t;TWg;Gfs; ve;j 
tifapYk; Njitapy;iy. 

 jPdpg;igapy; ,uj;jk; Nrkpf;fg;gLfpwJ. ,J ml;ilf;F gy khjq;fSf;F Cl;lkspf;fpwJ. 
,jd; fhuzkhf rPuz ePNuh> nehjpfNsh mjpf mstpy; Ruf;f Ntz;ba Njitapy;iy. 

 
tpupthd tpilfs;: 
1.  ml;ilapd; ,ja mikg;Gf;Nfw;g mjd; Rw;Nwhl;l kz;lyk; vt;thW tbtikf;fg;gl;Ls;sJ? 

 ml;ilapd; ,uj;j clw;Fop kz;lyk; %yk; Rw;Nwhl;lk; eilngWfpwJ.   
 cz;ikahd ,uj;jf; Foha;fs; ,y;iy. 
 ,uj;jf; Foha;fSf;Fg; gjpyhf ,uj;jk; Nghd;w jputj;jhy; epug;gg;gl;l ,uj;j clw;Fopf; 

fhy;tha;fs; mike;Js;sd. 
 ,e;j clw;Fop jputkhdJ P̀NkhFNshgpidf; nfhz;Ls;sJ. 
 ,jd; Rw;Nwhl;l kz;lyj;jpy; ehd;F ePz;l fhy;thy;fs; cs;sd.   

 xU fhy;tha; czTg;ghijapd; Nky;Gwk; cs;sJ. 
 kw;nwhU fhy;tha; czTg; ghijapd; fPo;g;GwkhfTk; mike;Js;sJ. 
 kw;w ,U fhy;tha;fSk; czTg;ghijapd; ,U gf;fq;ffspYk; cs;sJ. ,t;tpU 
fhy;tha;fSk; cl;Gwk; thy;Tfisf; nfhz;L> ,jak; Nghd;W nray;gLfpd;wd. 

 ehd;F fhy;tha;fSk; fPo;g;Gwj;jpy; 26MtJ fz;lj;jpy; xd;whf ,izfpd;wd. 
 
2.  ml;ilapy; eilngWk; ,lg;ngau;r;rp epfo;r;rpapd; gbepiyfis vOJf. 

tisjy; my;yJ 
Cu;jy; ,af;fk; 

,t;tif ,af;fkhdJ jirfspd; RUf;fk; kw;Wk; ePs;jy; %yk; 
eilngWk;.  ,t;tpyf;fj;jpd; NghJ xl;bf; nfhs;tjw;F ,U 
xl;LwpQ;rpfSk; cjTfpd;wd. 

ePe;Jjy; ,af;fk; ml;il> ePupy; kpFe;j nrayhf;fj;Jld; ePe;jp miy ,af;fj;ij 
Nkw;nfhs;fpwJ. 

 
3.  Kaypd; Mz; ,dg;ngUf;f kz;lyj;ijg; glk; tiue;J> tpsf;Ff. 

 tpe;jfq;fs;> tpe;J nry;fis cUthf;Ffpd;wd. 
 tpe;jfq;fs;> tapw;Wf;F ntspNa njhq;fpf; 

nfhz;bUf;Fk; Njhyhyhd tpijg;igfspDs; 
mike;Js;sd. 

 xt;nthU tpe;jfKk; tpe;J Ez;Foy;fisf; 
nfhz;Ls;sd.  RUz;l ,f;Foy;fspy; tpe;J nry;fs; 
Kjpu;r;rp milAk; NghJ mit Nrfupf;fk; ehsq;fspy; 
Njf;fg;gl;L> vgpbilkpRf;Ff; flj;Jfpd;wd. 

 ,Ugf;f tpe;J ehsq;fSk;> rpWePu;g; igf;Fr; rw;W fPNo 
rpWePu; tbFohapy; ,izfpd;wd. 

 rpWePu; tbFoha; gpd;Ndhf;fp nrd;W Mz; Fwpapy; 
Nru;fpwJ. 

 ,dg;ngUf;fj;jpy; Guh];Nll; Rug;gp> nfsg;gu; Rug;gp 
kw;Wk; foptplr; Rug;gpfs; Mfpa %d;W Rug;gpfs; 
gq;Nfw;fpd;wd. 
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14. jhtuq;fspd; flj;Jjy; kw;Wk; tpyq;Ffspd; Rw;Nwhw;wk;  
 

1.  kdpj ,jaj;ij %bapUf;Fk; ,ul;il mLf;fhyhd ghJfhg;G ciwapd; ngaiuf; $Wf. 
 ngupf; fhu;bak; ciw. 

 
2.  kdpj ,uj;jj;jpy; cs;s RBC -apd; tbtk; vd;d? 

 ,UgwKk; Fope;j jl;L tbtk; cilait. 
 
3.  ,uj;jk; rptg;G epwkhf ,Ug;gNjd;? 

 Rthr epwkpahd `PnkhFNshgpid nfhz;Ls;sjhy;  
 
4.  vt;tifahd nry;fs; epzePupy; fhzg;gLfpd;wd? 

 ypk;Nghirl;Lfs; 
 
5.  ntz;l;upf;fpspypUe;J ntspr; nry;Yk; Kf;fpaj; jkdpfspy; fhzg;gLk; thy;T vJ? 

 miur; re;jpu thy;Tfs; 
 
6.  ,jaj; jirfSf;F ,uj;jj;ij mspf;Fk; ,uj;jf; Foha; vJ? 

 fNuhdup jkdp  
 
7.  ePuhtpg;Nghf;fpd; NghJ ,iyj;Jis jpwg;gjw;Fk; %bf;nfhs;tjw;Fkhd fhuzj;ij $W. 

 gfypy; ePu; fhg;G nry;fSf;Fs;  GFtjhy; tpiwg;Gj; jd;ik miltjhy; ,iyj;Jis 
jpwf;fpd;wd.   

 ,utpy; fhg;G nry;fis tpl;L ePu; ntspNaWtjhy; tpiwg;gOj;jk; Fiwe;J ,iyj;Jis 
%bf; nfhs;fpwJ. 

 
8. $l;bizT vd;why; vd;d? 

  ePu; %yf;$WfSf;fpilNa cs;s <u;g;G tpir $l;bizT vdg;gLk;. 
 
9. NtupDs; ePu; Eioe;J> ,iyapd; %yk; ePuhtpahf tspkz;lyj;jpy; ,of;fg;gLk; ghijiaf; fhl;Lf. 
 
 
 
 
 
 
10. xU jhtuj;jpy; Ntupd; %yk; cwpQ;rg;gl;l ePupd; msittpl 

,iyapd; %yk; ePuhtpg;Nghf;fpd; fhuzkhf ntspNaWk; ePupd; msT mjpfkhdhy; vd;d epfOk;? 
 ,e;j ,Otpir Ntu; tiu flj;jg;gLtjhy; Ntu;j;J}tpapd; %yk; kPz;Lk; kPz;Lk; ePu; 

kz;zpy; ,Ue;J cwpQ;rg;gl;L njhlu;r;rpahf ,iyf;F nry;fpwJ. 
 jz;zPiu ,of;Fk;NghJ> jhtukhdJ jsu;TWfpwJ. ,J jw;fhypfkhd jsu;TWjNy> kPz;Lk; 

jhtuk; ePiu cwpQ;rpaJk; jhtukhdJ Gj;Jzu;r;rpailAk;. 
 
11. kdpj ,jaj;jpd; mikg;G kw;Wk; nray;gLk; tpjj;jpid tptup. 

mikg;G:  
 ,jak; ,uz;L mLf;fpdhy; Md ngupf;fhu;bay; ciwahy; #og;gl;Ls;sJ. 
 ehd;F miwfs; nfhz;lJ. 
 nky;ypa jirahy; Md Nky; miwfs; Mupf;fps;fs; vdTk;>  
 jbj;j jirahy; Md fPo; miwfs; ntz;l;upf;fps;fs; vdTk; miof;fg;gLk;. 

  nray;gLk; Kiw:  
 Mf;]p[d; Fiwe;j ,uj;jj;ij tyJ Mupf;fps; ngWfpwJ. 
 Mf;]p[d; kpFe;j ,uj;jj;ij ,lJ Mupf;fps; ngWfpwJ. 
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 tyJ kw;Wk; ,lJ Mupf;fps; ,uj;jj;ij tyJ kw;Wk; ,lJ ntz;l;upf;fps;fSf;F 
mDg;GfpwJ.  

 Mf;]p[d; Fiwe;j ,uj;jk;> EiuaPuy; jkdp %yk; EiuaPuYf;F nry;fpwJ. 
 Mf;]p[d; kpFe;j ,uj;jk;> ngUe;jkdp %yk; clypd; midj;J ghfq;fSf;Fk; 

flj;jg;gLfpwJ. 
 

12. kdpju;fspd; Rw;Nwhl;lkhdJ ,ul;ilr; Rw;Nwhl;lk; vd miof;fg;gLtNjd;? 
1) rp];lkpf; (m) cly; ,uj;j Xl;lk; 
2) EiuaPuy; ,uj;j Xl;lk;  

       kdpjdpy; ,e;j ,uz;L tif ,uj;j Xl;lk; ,Ug;gjhy;> ,J ,ul;ilr; Rw;Nwhl;lk; 
vdg;gLfpwJ. 

 

13. ,ja xypfs; vd;why; vd;d? mit vt;thW cUthfpd;wd? 
,ja thy;Tfs; rPuhd Kiwapy; jpwe;J %Ltjhy; yg;> lg; vd;w ,ja xypfs; Vw;gLfpd;wd. 
 %tpjo; kw;Wk; <upjo; thy;Tfs; %Ltjhy; yg; vd;w xsp cz;lhfpwJ. 
 miur; re;jpu thy;Tfs; %Ltjhy; lg; vd;w xsp Vw;gLk;. 

 

14.  ,ja thy;Tfspd; Kf;fpaj;Jtk; vd;d? 
 ,it ,uj;j Xl;lj;ij xOq;FgLj;Jtjw;F cjTfpd;wd. 
 ,uj;jk; gpd;Ndhf;fp tUtijj; jLf;fpwJ 

 

15.   Rh fhuzpiaf; fz;lwpe;jtu; ahu;? mJ Vd; mt;thW miof;fg;gLfpwJ? 
 Nyz;l;];nla;du; kw;Wk; tpad;dH 
 uPr]; ,df;Fuq;fpd; ,uj;jj;jpy; ,Ue;J fz;Lgpbf;fg;gl;ljhy; Rh fhuzp vd miof;fg;gLk;. 

 

16. jkdpfSk;> rpiufSk; mikg;gpd; mbg;gilapy; vt;thW NtWgLfpd;wd? 

17. irNdh Mupf;Fyhu; fZ ‘Ng]; Nkf;fu;’ vd;W Vd; miof;fg;gLfpwJ? 

 ,J ,jaj; Jbg;GfSf;fhd kpd; J}z;liyj; Njhw;Wtpj;J>  
 ,jaj; jirfspd; RUf;fj;ijj; J}z;Ltjhy; ,J Ng]; Nkf;fu; vdg;gLfpwJ. 

 
18. tyJ Mupf;fps; Rtiu tpl tyJ ntz;l;upf;fps; Rtu; jbkdhf cs;sJ. 

 tyJ Mupf;fps; Rtiu tpl tyJ ntz;l;upf;fps; Rtu; jbkdhf ,Ug;gjw;Ff; fhuzk;  
 ,J> ,jaj;jpypUe;J mjpf tpirAld; ,uj;jj;ij EiuaPuYf;F ce;jpr; nrYj;Jtjhy;jhd;. 

 
19. ,iyj;Jisfs; jpwg;gjw;Fk; %Ltjw;Fk; fhuzkhd mikg;G fhg;G nry;fs; MFk;. 

 gfypy; fhg;G nry;fSf;Fs; mUfpYs;s nry;fspypUe;J ePu; GFtjhy; tpiwg;Gj;jd;ik 
milfpwJ.  mjdhy; ,iyj;Jiw jpwe;J nfhs;fpd;wd. 

 ,utpy; fhg;G nry;fis tpl;L ePu; ntspNaWtjhy; tpiwg;gOj;jk; Fiwe;J fhg;G nry;fs; 
RUq;fp tpLfpd;wd.  ,jdhy; ,iyj;Jis %bf;nfhs;fpwJ 

 
 

jkdp rpiu 

toq;Fk; Foha;fs;. ngWk; Foha;fs;. 

,sQ;rptg;G epwj;jpid cilaJ. rptg;G epwj;jpid cilaJ. 

clypd; Mo;gFjpapy; mike;Js;sJ. clypd; Nkw;gFjpapy; mike;Js;sJ. 

Rtu;fs; typikahd jbj;j kPSk; jd;ik 
cilait. 

Rtu;fs; typik Fiwe;j kpUJthd 
kPs;jd;ik mw;wit. 

mjpf mOj;jj;Jld; $ba ,uj;j Xl;lk; Fiwe;j mOj;jj;Jld; $ba ,uj;j Xl;lk; 

cs;sPL thy;Tfs; fpilahJ. cs;sPL thy;Tfs; cz;L. 
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tpupthd tpilfs;: 
1.  jhtuq;fs; vt;thW ePiu cwpQ;Rfpd;wd. tptup.  

 

 
 
 
 

2. ePuhtpg;Nghf;F vd;why; vd;d? ePuhtpg;Nghf;fpd; Kf;fpaj;Jtj;ij vOJf. 
  ePuhtpg;Nghf;F :  

,iyj;Jis topahf ePuhdJ Mtpahf ntspNaWtNj ePuhtpg;Nghf;F vdg;gLk;. 
  ePuhtpg;Nghf;fpd; Kf;fpaj;Jtk; : 

 ,Otpir fhuzkhf ePuhdJ NkNy nry;y fhuzkhfpwJ. 
 Xspr;Nru;f;iff;Fj; Njitahd ePu; fpilf;fpwJ. 
 fdpkq;fs; jhtuj;jpd; midj;Jg; gFjpfSf;Fk; nry;y cjTfpwJ. 
 ,iyfspd; Nkw;gug;G Fspu;r;rpahf ,Uf;f cjTfpwJ. 
 nry;fs; tpiwg;Gj; jd;ikAld; ,Uf;;fr; nra;fpwJ. 
 nry;ypd; tbtk; khwhkYk; ,Uf;f cjTfpwJ.  

 
3. ypA+f;Nfhirl;Lfs; Jfs;fs; cilait kw;Wk; Jfs;fsw;wit vd tifg;gLj;jg;gl;Ls;sd. 

Vd;? mtw;wpd; ngau;fisAk;> gzpfisAk; Fwpg;gpLf. 
irl;Nlhgpshrj;jpy; fhzg;gLk; Jfs;fis nghWj;J  
 Jfs;fs; cila nry;fs;: 

epA+l;Nuh/gpy;fs; -- Nehapd; NghJ mjpfupf;fpwJ 
<rpNdh/gpy;fs;  -- er;Rfis mopf;fpwJ 
NgNrh/gpy;fs;   -- tPf;fk; cUthFk; NghJ Ntjpg;nghUs;fis ntspNaw;WfpwJ  

 Jfs;fsw;w nry;fs;: 
ypk;/Nghirl;Lfs; -- Nehapd; NghJ vjpHnghUis cUthf;fpwJ. 
NkhNdhirl;Lfs; -- ghf;Bhpahit tpOq;FfpwJ. 

 
4.  rp];Nlhy; kw;Wk; ila];Nlhy; NtWgLj;Jf. ,jaj; Jbg;gpd; guTjiy tpsf;Ff. 

 
,jaj;Jbg;G guTjy; :  
 ,jaj; jirapy; fhzg;gLk; rpwg;Gg; gFjpahd irdh Vl;upay; fZ (SA) ,jak; 

RUq;Ftijj; Jtf;FfpwJ.  
 irNdh Vl;upay; fZtpypUe;J J}z;ly;fs;> miyfshfg; gutp tyJ kw;Wk; ,lJ Vl;upa 

Rtu;fisr; RUq;fr; nra;tjd; %yk; ,uj;jk; Mupf;FNyh ntz;l;upf;Fyhu; jpwg;gpd; topahf 
ntz;l;upf;fps;fSf;F ce;jpj; js;sg;gLfpwJ. 

 SA fZtpypUe;J kpd;J}z;ly; miyfs; Vl;upNah ntz;l;upf;Fyhu; (AV) fZtpw;Fg; 
guTfpwJ. 

 Vl;upNah ntz;l;upf;Fyhu; fw;iw kw;Wk; Gu;fpd;W fw;iwfs; top ntz;l;upf;fps;fSf;F 
kpd;J}z;ly; miyfs; gutp mtw;iwr; RUq;fr; nra;fpwJ. 

 

guty; kz;zpy; cs;s ePu;> nrwpT mjpfKs;s gFjpapypUe;J (kz; 
ePu;)> nrwpT Fiwthd gFjpf;F (Ntu;j;J}tp)> flj;jg;gLk; 
epfo;r;rpNa guty; vdg;gLk;. 

rt;T+Lguty; Ntu;j;J}tpapd; gpsh];kh rt;T vd;w miuflj;J rt;tpd; 
topahf fiug;ghd; my;yJ ePu; %yf;$Wfs;> mjd; nrwpT 
mjpfkhf cs;s gFjpapypUe;J nrwpT Fiwe;j gFjpf;Ff; 
flj;jg;gLtjhFk;. 

cs;sPu;j;jy; Ntu;j;J}tpfs; ePiu cwpQ;Rk; NghJ cg;Gfpd;w epfo;r;rp 
cs;sPu;j;jy; vdg;gLk;. Ntu;j;J}tpfs;> nkd;ikahdit> xU 
nry;yhy; Mdit.  ,it jhtuj;jpd; cwpQ;Rk; gug;gpid 
mjpfupf;fpd;wd. 

rp];Nlhy; ila];Nlhy; 

,jaj;jpd; Mupf;fps;fs; kw;Wk; 
ntz;l;upf;fps;fs; KOikahf RUq;FtJ 
rp];Nlhy; vdg;gLk;. 

,jaj;jpd; Mupf;fps;fs; kw;Wk; 
ntz;l;upf;fps;fs; KOikahf tpuptiltJ 
ila];Nlhy; vdg;gLk;. 
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5. ,uj;jj;jpd; gzpfisg; gl;baypLf. 
 Rthr thAf;fisf; flj;JfpwJ.  
 nrupkhdk; mile;j czTg; nghUl;fis midj;J nry;fSf;Fk; flj;JfpwJ. 
 `hu;Nkhd;fisf; flj;JfpwJ. 
 Neha;j; jhf;Fjypy; ,Ue;J cliyg; ghJfhf;fpwJ. 
 clypd; ntg;gepiy kw;Wk; pHia xOq;FgLj;JfpwJ 
 clypd; ePu;r; rkepiyiag; guhkupf;fpwJ. 

 
6. gy;NtW tifahd ,uj;j tiffis ml;ltizg;gLj;Jf. 

 

15. euk;G kz;lyk;   
1.  J}z;ly; vd;gij tiuaW.  

Gwr; #o;epiyapy; Vw;gLk; khw;wq;fshFk;.  
 

2.  gpd; %isapd; ghfq;fs; ahit?  
   rpW%is> ghd;]; kw;Wk; KFsk;  
 

3.  %isiag; ghJfhg;ghf itj;jpUf;f cjTk; cWg;Gfs; ahit?  
 (i) ba+uh Nkl;lH (ii) muf;dha;L ciw (iii) igah Nkl;lH 

 
4.  fl;LgLj;jg;gl;l mdpr;irr; nraYf;F xU vLj;Jf;fhl;L jUf.  

 `hHNkhdpak; thrpj;jypd; NghJ ,ir Fwpg;GfSf;Nfw;g rupahd fl;ilia mOj;JtJk;> 
tpLtpg;gJk; fw;wy; %yk; ngwg;gl;l mdpr;irr; nrayhFk;.  

 
5. euk;G kz;lyj;jpw;Fk;> ehskpy;yh Rug;gp kz;lyj;jpw;f;FkpilNa ,izg;ghfr; nray;gLk; 

cWg;G vJ?  
        i`g;Nghjyhk]; 

 
6.  mdpr;ir tpy; vd;gij tiuaW.  

euk;G nry;fSf;fpilNa eilngWk; J}z;ly; Jyq;fy; mdpr;irr; nray; ghijfs; 
midj;Jk; xUq;fpize;J mdpr;ir tpy; vdg;gLk;. 

 
7.  ,r;irr; nray; kw;Wk; mdpr;irr; nray;. 

,r;irr; nray; mdpr;irr; nray; 

,J %isapd; fl;Lghl;by; eilngWtJ.  ,J jz;Ltlj;jpd; fl;Lghl;by; eilngWtJ. 
,r;ir nray; ekJ nrhe;j czu;Tld; 
njhlq;Fk; nrayhFk;. 

mdpr;ir nray; vd;gJ ekJ nrhe;j czu;T 
,y;yhkYk; nkhj;j fl;Lg;ghl;ilAk; vLf;Fk; 
nrayhFk;. 

,e;j nray; ekJ tpUg;gj;jpd; 
fl;Lg;ghl;by; cs;sJ. 

ekJ tpUg;gj;jpd; fl;Lg;ghl;by; ,y;iy. 

v.fh. rhg;gpLjy;> ,lk; ngau;jy; v.fh. ,ja Jbg;G> %r;RtpLjy;  
 

,uj;j 
tif 

RBC-apd; 
Md;bn[d; 

gpsh];khtpd; 
Md;bghb toq;FNthu; ngWNthu; 

A Md;bn[d; A   Md;b B A  kw;Wk;  AB A kw;Wk;   O 

B Md;bn[d; B Md;b A B kw;Wk;   AB B kw;Wk;  O  

AB Md;bn[d; A &B Md;bghb ,y;iy AB A, B, AB,O  

O Md;bn[d; ,y;iy Md;b A & B 
cs;sJ 

A, B, AB, O  O kl;Lk; 
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8. ikaypd; ciw cs;s kw;Wk; ikaypd; ciwaw;w euk;G ehupiofs;.  

ikaypd; ciw cs;s ehupiofs; ikaypd; ciwaw;w euk;G ehupiofs; 

Mf;rhd; kPJ NghHj;jg;gl;bUg;gJ.  Mf;rhd; kPJ NghHj;jg;glhkypUg;gJ.  

%isapd; ntz;ik epwg; gFjpapy; 
fhzg;gLk;. 

%isapd; rhk;gy; epwg;gFjpapy; fhzg;gLk;. 

,ilntspfspy; Nud;tPupd; fZf;fs; 
fhzg;gLfpd;wd. 

,ilntspfspy; Nud;tPupd; fZf;fs; 
fhzg;gLtjpy;iy. 

J}z;Ljy;fis Ntfkhf  Rkf;fpd;wd. J}z;Ljy;fis nkJthf Rkf;fpd;wd. 

 
tpupthd tpilfs;: 
 
1.  epa+uhdpd; mikg;ig glj;Jld; tptup.   

 (i) irl;lhd;:  
 irl;lhd; vd;gJ nry; clyk; my;yJ ngupNfupNahd; vd;Wk; miof;fg;gLk;.  
 ,jd; ika cl;fUtpy; irl;Nlhgpshrk; epuk;gpAs;s gFjp epa+Nuhgpshrk; vd;W 

miof;fg;gLfpwJ.  
 mit nry; clyj;jpd; topahf euk;G J}z;ly;fis Kd;Dk; gpd;Dk; flj;Jtjw;F 

cjTfpd;wd. 
(ii) nlz;l;iul;Lfs;:  

 nry; clyj;jpd; ntspg;Gwkhf gy;NtW fpisj;j gFjpfs; fhzg;gLfpd;wd.  
 ,it euk;Gj; J}z;ly;fis irl;lhid Nehf;fpf; flj;Jfpd;wd.  

(iii) Mf;rhd;:  
 Mf;rhd; vd;gJ jdpj;j> ePskhd> nky;ypa mikg;G MFk;.  
 Mf;rhdpd; KbTg;gFjp Ez;zpa fpisfshfg; gpupe;J Fkpo; Nghd;w “rpdhg;bf; Fkpo;" 

gFjpfshf Kbfpd;wJ.  
 Mf;]hdpd; Nkw;Gwk; xU ghJfhg;G ciwahy; NghHj;jg;gl;Ls;sJ. ,t;Tiw ikaypd; 

ciw vdg;gLk;.  
 ,tw;wpd; Nkw;Gwk; ];thd; nry;fshy; Md ciwahy; ghJfhf;fg;gLfpwJ. ,t;Tiw 

epa+upnyk;kh vdg;gLk;.  
 ikaypd; ciw njhlHr;rpahf ,y;yhky; Fwpg;gpl;l ,ilntspfSld; mike;jpUf;fpwJ. 

,e;j ,ilntspfs; Nud;tPupd; fZf;fs; vdg;gLfpd;wd.  
 ,f;fZf;fSf;F ,ilNa cs;s gFjp fZtpilg; gFjp vdg;gLfpwJ. ikaypd; 

ciwahdJ xU ghJfhg;G ciwahfr; nray;gl;L euk;G J}z;ly;fs; kpf tpiuthf 
flj;jg;gl cjTfpwJ.  
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2. %isapd; mikg;igAk; gzpfisAk; tpsf;Ff.  
mikg;G gzpfs; 

ngU%isg; Gwzp czHTfisg; ngWjy;> jd;dpr;irahd nray;fisf; 
fl;Lg;gLj;Jjy;> nkhopawpT> kdmwpT - rpe;jpj;jy;> epidTj;jpwd;> 
KbntLf;Fk; jpwd;> fw;gidj; jpwd;.   

jyhk]; flj;Jk; ikakhfr; nray;gLjy;.   
i`g;Nghjyhk]; cly; ntg;gepiyiaf; fl;LgLj;Jjy;> jhfk;> grp> rpWePH 

ntspNaw;Wjy;> euk;G kz;lyj;jpw;Fk;> ehskpy;yhr; Rug;gp 
kz;lyj;jpw;Fk; ,ilNa Kf;fpakhd ,izg;ghfr; nray;gLjy;. 

rpW%is cly; rkepiy> jirfspd; jd;dpr;irahd nray;fisf; 
fl;Lg;gLj;Jjy;.   

ghd;]; kw;Wk; KFsk; cwf;f-tpopg;G Row;rp> ,jaj;Jbg;G> Rthr kw;Wk; nrupj;jiyf; 
fl;Lg;gLj;Jk; ikakhfr; nray;gLjy;.   

 
3.  cdJ ifia ahuhtJ rpW Crp %yk; Fj;Jk;NghJ eP vd;dnra;tha;? vd;gjidAk; ,e;j 

euk;Gj; J}z;ly; nry;yf;$ba ghijia glk; tiue;J ghfq;fSld; tpsf;Ff.  
vdJ ifia ahuhtJ rpW Crp %yk; Fj;Jk;NghJ ehd; ifia rl;nld;W CrpapypUe;J 
tpyf;fpnfhs;Ntd;. 

 (i)  rpW Crp %yk; Fj;Jk;NghJ J}z;ly; ekJ iffspy; czug;gLk;. ,e;j J}z;lyhdJ 
czH euk;G nry;fspy; J}z;ly;fis Vw;gLj;JfpwJ. 

(ii)  jz;Ltlj;Jf;F ,j;jfty;fs; czH euk;G nry;fs; %yk; flj;jg;gLfpwJ.  
(iii) jz;LtlkhdJ ,j; J}z;ly;fisg; gFj;jwpe;J> cupa Jyq;fiy flj;Jk; ikaj;jpd; 

euk;Gr; nry;fs; %ykhf ,af;f euk;G nry;fSf;F flj;JfpwJ. 
(iv) jz;Ltlk; gpwg;gpf;Fk; fl;lisfis ,af;f euk;Gr; nry;fs; ekJ iffSf;F vLj;Jr; 

nry;fpwJ.  
(v) ekJ ifapy; cs;s jir ehHfs; RUq;Ftjd; %yk; ehk; ekJ if Crpapy; ,Ue;J 

cldbahf tpyf;fpf;nfhs;fpNwhk;.  
 

4. jz;Ltlj;jpd; mikg;gpid tptup.  
 jz;LtlkhdJ Foy; Nghd;w mikg;ghf 

KJnfYk;gpd; cs;Ns Ks;nsYk;Gj; 
njhlupd; euk;Gf; FoYf;Fs; mike;Js;sJ.  

 jz;Ltlj;jpd; fPo;g;Gwk; FWfpa nky;ypa 
ehHfs; ,ize;jJ Nghd;w mikg;G 
fhzg;gLfpwJ. ,J “/igyk; kpdNy" 
vdg;gLfpwJ.  

 jz;Ltlj;jpd; cl;Gwk;> jz;Ltlj; 
jputj;jhy; epuk;gpAs;s Foy; cs;sJ. ,J 
ikaf;Foy; vdg;gLfpwJ.  

  “H" vOj;jpd; Nkw;gf;f Kidfs; 
“tapw;Wg;Gwf; nfhk;Gfs;" vd;Wk;> fPo;g;gf;f 
Kidfs; “KJFg;Gwf; nfhk;Gfs;" vd;Wk; Fwpg;gplg;gLfpwJ.  

 tapw;Wg;Gwf; nfhk;Gg; gFjpapy; fw;iwahd euk;gpiofs; NrHe;J gupT euk;Gfis 
cz;lhf;Ffpd;wd.  

 KJFg;Gw nfhk;G gFjpfspypUe;J ntspg;Gwkhf tUk; euk;gpiofs; vjpHg;gupT euk;Gfis 
cz;lhf;Ffpd;wd.  

 ,itapuz;Lk; ,ize;J jz;Ltl euk;Gfis cz;lhf;Ffpd;wd.  
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5. xU epa+uhdpypUe;J kw;nwhU epa+uhDf;F euk;G J}z;ly;fs; vt;thW flj;jg;gLfpd;wd?  
 czH cWg;Gfshd fz;> %f;F> Njhy;  Nghd;wtw;wpd; %yk;> Gwr; #o;epiyapypUe;J 

ngwg;gLk; J}z;ly;fs; czHNtw;gpfspd; %yk; czug;gLfpd;wd.  
 ,j;J}z;ly;fs; kpd;J}z;ly;fshf epa+uhd;fs; top flj;jg;gLfpd;wd.  
 NkYk; ,j;J}z;ly;fs; nlz;l;uhd; Kid topahf nry; clyj;Jf;Fs; flj;jg;gl;L 

Mf;]hd; Kidia nrd;wilfpd;wd.  
 Mf;]hd; KidahdJ euk;GzHT flj;jpfis(epa+Nuhl;uhd;];kpl;lH) ntspapLfpwJ.  
 ,it euk;G ,izTg;gFjpapy; gutp mLj;j epa+uhdpYs;s nlz;l;uhd;fis mile;J 

nry; clyj;jpy; kpd; J}z;ly;fshf flj;jg;gLfpd;wd.  
 ,t;thW njhlHe;J flj;jg;gl;L kpd; J}z;ly;fs; %is my;yJ jz;Ltlj;ijr; 

nrd;wilfpd;wd. ,jw;Fupa Jyq;fy;fs;(Response) %is my;yJ jz;Ltlj;jpypUe;J 
ntspg;gl;L Fwpg;gpl;l jirfs; my;yJ Rug;gpfis nrd;wilfpd;wd.  

 xU Fwpg;gpl;l epa+uhd;fspd; njhFg;gpy; eilngWk; euk;G J}z;ly;fs; nry;Yk; 
ghijahdJ> vg;nghOJk; xU epa+uhdpd; Mf;rhd; KidapypUe;J kw;nwhU epa+uhdpd; 
nlz;l;uhd; Kidf;F rpdhg;]; my;yJ rpdhg;bf; Fkpo; %yk; flj;jg;gLtij “rpdhg;bf; 
flj;Jjy;" vd;fpNwhk;.  

 
6.  epa+uhd;fs; mtw;wpd; mikg;gpd; mbg;gilapy; vt;thW tifg;gLj;jg;gl;Ls;sJ vd;W tpsf;Ff.  

  epA+uhd;fspd; tiffs; 

xUKid epa+uhd;fs;  ,t;tif epa+uhd;fspy; xUKid kl;LNk irl;lhdpy; ,Ue;J 
fpisj;J fhzg;gLk;. ,JNt Mf;rhd; kw;Wk; nlz;buhdhf 
nray;gLk;.  

,U Kid epa+uhd;fs; 

 irl;lhdpypUe;J ,Ueuk;Gg; gFjpfs; ,UGwKk; 
,izf;fg;gl;bUf;Fk;. xd;W Mf;rhdhfTk; kw;nwhd;W 
nlz;buhdhfTk; nray;gLk;.  

 

gyKid epa+uhd;fs; 
 irl;lhdpypUe;J gy nld;l;uhd;fs; fpisj;J xU KidapYk;> 
Mf;rhd; xU KidapYk; fhzg;gLk;.  

 
 

16. jhtu kw;Wk; tpyq;F `hHNkhd;fs;

1.  nts;supapy; Mz;kyHfs; cw;gj;jpahtijj; J}z;Lk; `hHNkhd; vJ? 
 [pg;guypd; 
 
2.  nraw;if `hHNkhd; xd;wpd; ngaupid vOJf.  

2>4 D 
 
3.  jf;fhspapy; fUTwhf; fdpiaj; J}z;Lk; `hHNkhd; vJ?   

[pg;guypd; 
 
4.  Foe;ijg; Ngw;wpw;Fg; gpd; ghy; Ruf;f fhuzkhd `hHNkhd; vJ?   

GNuhyhf;bd;  
 
5.  kdpjupy; ePH kw;Wk; jhJ cg;Gf;fspd; tsHrpij khw;wj;ij xOq;FgLj;Jk; `hHNkhdpd; ngaiuf; 

$W.  
thNrhgpu];]pd;  - ePHr; rkepiy 

 My;Nlh];buhd;  - Nrhbak; kw;Wk; nghl;lhrpak;  
 
6.  kdpjHfspy; mtru fhyepiyfis vjpHnfhs;s Ruf;Fk; `hHNkhd; vJ?  

m) vgpne/g;upd;    (ml;updypd;)  
M) ehHvgpne/g;upd;  (ehHml;updypd;) 
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7.  nrupj;jYf;Fupa nehjpfisAk;> `hHNkhd;fisAk; ve;j Rug;gp Ruf;fpwJ?   
fizak; 

 
8.  rpWePufj;NjhL njhlHGila gzpfisr; nra;Ak; `hHNkhd;fspd; ngaHfisf; $W.;.      

fhHl;bNrhy;> fhHl;bNfh];buhd;> My;Nlh];buhd; 
 
9.  nraw;if Mf;rpd;fs; vd;git ahit? v.fh jUf.  

 Mf;rpd;fis xj;j gz;Gfisf; nfhz;l nraw;ifahfj; jahupf;fg;gLk; Mf;rpd;fs; 
nraw;if Mf;rpd;fs; vd miof;fg;gLfpd;wd.  vLj;Jf;fhl;L : 2,4 D  

 
10.  “Nghy;bq;" vd;why; vd;d? mij vg;gb nraw;ifahf Cf;Ftpf;fyhk;?  

 jpBnud jz;L ePl;rpailtJk; mjd; njhlHr;rpahf kyHjYk; epfo;fpd;wd. ,jw;F Nghy;bq; 
vd;W ngaH.  

 neUq;fpa ,iyaLf;fk; nfhz;l jhtuq;fspd; kPJ [pg;uy;ypd;fisj; njspf;Fk; NghJ 
 
11. jhtuq;fspy; ,iy kw;Wk; fdp cjpHjiyj; jilnra;a eP vd;d nra;tha;? jFe;j fhuzq;fSld; 

$Wf.  
   Mf;rpd;fisj; njspg;gjhy;> cjpHjy; mLf;F cUthjiyj; jilnra;fpd;wd.  

 
12.  Ntjpapay; J}JtHfs; vd;git ahit?  
    `hHNkhd;fs;. 

 
13. ehsKs;sr; Rug;gpf;Fk;> ehskpy;yhr; Rug;gpf;Fk; cs;s NtWghLfis vOJf.  

ehskpy;yh Rug;gp ehsKs;s Rug;gp 

ehsq;fs; ,y;iy ehsq;fs; cz;L.  
`hh;Nkhd;fis Ruf;Fk; nehjpfiis Ruf;Fk; 
v.fh. gpl;A+l;hp> ijuha;L v.fh. ckpo;ePh; Rug;gp> ghy; Rug;gp.  

 
14. gpl;a+l;lup Rug;gpapd; gpd; fJg;gpy; Ruf;Fk; `hHNkhd;fs; ahit? mit ve;j jpRf;fspd; Nky; 

nray;gLfpd;wd?  
m) thNrhgpu];]pd; my;yJ Md;bila+upl;bf; `hHNkhd; (ADH)  
M) Mf;]pNlhrpd;  fUg;ig kw;Wk; ghy; Rug;gpapd; jpRf;fspd; Nky; nray;gLfpd;wd. 

15.  ijuha;L `hHNkhd;fs; Vd; “MSik `hHNkhd;fs;" vd;W miof;fg;gLfpd;wd?  
  cly;> kdk; kw;Wk; Msik tsHr;rpapy; Kf;fpag; gq;fhw;WfpwJ. vdNt ,J “MSik 
`hHNkhd;" vd;Wk; miof;fg;gLfpwJ.  

 
16. ve;j `hHNkhd; cw;gj;jpf;F mNahbd; mtrpakhfpwJ? ehk; cl;nfhs;Sk; cztpy; mNahbd; 

Fiwthf ,Ug;gjhy; Vw;gLk; tpisTfs; ahit?  
 ijuha;L `hHNkhd; cw;gj;jpf;F mNahbd; mtrpakhfpwJ.  
 ehk; cl;nfhs;Sk; cztpy; mNahbd; Fiwthf ,Ug;gjhy; vspa fha;l;lH Neha; Vw;gLk;   

 
17. mg;rprpf; mkpyj;jpd; VNjDk; ,uz;L tho;tpay; tpisTfisj; jUf. 

 1. ePH ,Wf;fk; kw;Wk; twl;rpf; fhyq;fspy; ABA ,iyj; Jisia %lr; nra;fpwJ.  
 2. ABA ,iyfspy; gr;iraj;ij ,of;fr; nra;J %g;giltij Cf;Ftpf;fpwJ.  

 
18. ghuhjhHNkhdpd; gzpfs; ahit?  

 kdpj clypy; fhy;rpak; kw;Wk; gh];gu]; tsHrpij khw;wj;ij xOq;FgLj;JfpwJ.  
 ,uj;jj;jpy; fhy;rpak; msit guhkupg;gjw;fhf vYk;G> rpWePufk; kw;Wk; Fly; Mfpatw;wpy; 

nrayhw;WfpwJ. 
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tpupthd tpilfs;: 
1.  m) thA epiyapy; cs;s jhtu `hHNkhd; vJ? jhtuq;fspy; mjd; %d;W nray;ghLfis 

vOJf. M) jhtuq;fspd; ,Wf;fepiy `hHNkhd; vd;W miof;fg;gLtJ vJ? Vd;?  
  m) thA epiyapy; cs;s jhtu `hHNkhd; vj;jpypd;.  

nray;ghLfs;.  
1. fdpfs; gOg;gij Cf;Ftpf;fpwJ.  
2.; ,Utpijapiyj; jhtuq;fspy; NtH kw;Wk; jz;L ePl;rp miltijj; jil nra;fpwJ.  
3.; ,iyfs; kw;Wk; kyHfs; %g;giltij tpiuTgLj;JfpwJ.  

 
M) jhtuq;fspd; ,Wf;fepiy `hHNkhd;: mg;rprpf; mkpyk;. 

 ,J gy;NtW tifahd ,Wf;fepiyfSf;F vjpuhf jhtuq;fspd; rfpg;Gj;jd;ikia 
mjpfupf;fpwJ.  

2.  tsHr;rpiaj; J}z;Lk; `hHNkhd; Kisf;FUj;J ciwapd; Edpapy; cw;gj;jp nra;ag;gLfpwJ 
vd;gij tpsf;Fk; Ma;tpid tptup.  

 mtpdh jhtuj;jpd; Kisf;FUj;J ciwapd; Edpia /gpupl;]; thHkhy;l; ntz;l; ePf;fpdhH. 
Edp ePf;fg;gl;l Kisf;FUj;J ciw tsutpy;iy.  

 mfhHJz;il> Edp ePf;fg;gl;l Kisf;FUj;J ciwapd; kPJ itj;jhH. Kisf;FUj;J 
ciwEdp vt;tpj gjpy; tpisitAk; fhl;ltpy;iy.  

 Kisf;FUj;J ciwapd; Edpiantl;b vLj;J> mjid mfhH Jz;lj;jpd; kPJ itj;jhH.  
 xU kzp Neuj;jpw;F gpd;dH Edpia ePf;fptpl;L> mfhH Jz;lj;ij Edp ePf;fg;gl;l 

Kisf;FUj;J ciwapd; kPJ itj;jhH. mJ Neuhf tsHe;jJ.  
 ,e;j Ma;thdJ Kisf;FUj;J ciwapd; Edpapy; ,Ue;J mfhH Jz;lj;Js; CLUtp 

nrd;w VNjh xU Ntjpg;nghUs; jhd; tsHr;rpiaj; J}z;baJ vd;gijf; fhl;baJ.  
 me;j Ntjpg;nghUSf;F “Mf;rpd;" vd;W ngaupl;lhH.  

 
3.  [pg;uy;ypd;fspd; tho;tpay; tpisTfis vOJf. 
 [pg;uy;ypd;fspd; tho;tpay; tpisTfs;  

 fZtpilg; gFjpapd; mrhjhuz ePl;rpiaj; J}z;LfpwJ.  
 jpBnud jz;L ePl;rpailtJk; mjd; njhlHr;rpahf kyHjYk; epfo;fpd;wd.  
 Mz; kyHfs; Njhd;Wtij Cf;Ftpf;fpd;wd  
 cUisf;fpoq;fpd; cwf;f epiyia ePf;Ffpd;wd.  
 tpijfsw;w fdpfisj; J}z;Ltjpy;; jpwd; kpf;fit.  

 
 
 
4.  <];l;Nuh[d;fs; vq;F cw;gj;jpahfpd;wd? kdpj clypy; ,tw;wpd; gzpfs; ahit?  

 mz;lj;jpd; fpuh/gpad; nry;fspdhy; Ruf;fg;gLfpd;wJ.  
<];l;Nuh[dpd; gzpfs;  
 ,J gUtkiljypd; cly; khw;wq;fis Vw;gLj;JfpwJ.  
 mz;lnry; cUthf;fj;ijj; Jtf;FfpwJ  
 ,uz;lhk; epiyghy; gz;Gfs; tsHr;rpailtij Cf;Ftpf;fpwJ.  

 
5.  Md;b ila+upl;bf;`hHNkhd; (ADH) kw;Wk; ,d;Rypd; Fiwthfr; Rug;gjhy; cz;lhFk; epiyfs; 

ahit? ,it ,uz;Lk; vt;thW NtWgLfpwJ?  
1. ADH Fiwthf Rug;gjhy;> rpWePH %yk; ePH ,og;G mjpfhpf;fpwJ 
2. ,d;Rypd; Rug;gpy; FiwghL Vw;gLtjhy; cz;lhtJ 

lahgB]; ,d;rpgpl]; lahgB]; nkypl]; 
mjpfg;gbahd rpWePH ntspNaw;Wk; epiy mbf;fb rpWePHfopj;jy;> mbf;fb jhfk; vLj;jy;> 

mbf;fb grp vLj;jy; Nghd;wit Vw;gLk;  
ePHkPs cwpQ;rg;gLtJ Fiwtjhy; ,uj;jrHf;fiu msT mjpfupj;jy;  
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17. jhtuq;fs; kw;Wk; tpyq;Ffspd; ,dg;ngUf;fk;

1.  xU kfue;jj;J}spypUe;J ,uz;L Mz; NfkPl;Lfs; kl;Lk; cUthfpwJ vdpy;> gj;J #y;fis 
fUTwr; nra;a vj;jid kfue;jj;J}s;fs; Njitg;gLk;?     

     gj;J kfue;jJhs;fs; 
 
2.  #yfj;jpd; vg;gFjpapy; kfue;jj;J}s; Kisj;jy; eilngWfpwJ?      
     #y;Kb 
 
3.  nkhl;LtpLjy; %yk; ,dg;ngUf;fk; nra;Ak; ,uz;L capupfisf; Fwpg;gplTk;.  
    <];l;> gpiuNahgpy;yk; 
 
4.  xU tpijapy; cs;s fUt+zpd; Ntiy vd;d?      
     cUthFk; fUtpw;F Cl;lkspg;gJ. 
 
5.  fUg;igapd; mjpjPtpu jirr; RUf;FjYf;F fhuzkhd `hHNkhdpd;> ngaiuf; $Wf. 
    Mf;rpNlhrpd; 
 
6.  tpe;J nry;ypd; mf;NuhNrhkpy; fhzg;glf;$ba nehjpapd; nganud;d?      
      `ahYuhdpNl]; 
 
7.  cyfkhjtplha; Rfhjhu jpdk; vg;NghJ nfhz;lhlg;gLfpwJ?     
      Nk 28k; Njjp 
 
8.  fUj;jilapd; Njit vd;d?  
    Foe;ij gpwg;gij fl;Lg;gLj;j. 
 
9. fPo;f;fz;l epfo;Tfs; ngz;zpd; ,dg;ngUf;f kz;lyj;jpy; ve;j ghfj;jpy; (cWg;gpy;) 

eilngWfpwJ?  
m) fUTWjy;  - Mk;Gy;yh 
M) gjpj;jy;   -  fUg;igapd; Rth; (m) vz;Nlhnkl;hpak; 

 
10. gpsNdupahit Jz;L Jz;lhf ntl;bdhy; vd;d epfOk;?  

 xt;nthU Jz;Lk; xU Gjpa capupdj;ijj; Njhw;Wtpf;fpwJ.  
 
11. cly ,dg;ngUf;fk; Vd; Fwpg;gpl;l jhtuq;fspy; kl;Lk; eilngWfpwJ?  

 Fd;whg; gFg;G (ikl;lhrp];) kl;Lk; eilngWtjhy; ghypd nry;fs; (,dr;nry;fs;) 
,iztjpy;iy. 

 
12. ,uz;lhfg; gpsj;jy; gy$l;Lg; gpsj;jypypUe;J vt;thW NtWgLfpwJ?  

,uz;lhf gpsj;jy; gy $l;L gpsj;jy; 
jha; nry;yhdJ ,uz;lhfg; gphpe;J 
xt;nthd;wpypUe;Jk; Nra; nry; Njhd;WfpwJ. 

jha; nry;yhdJ gythf gphpe;J 
xt;nthd;wpypUe;Jk; Nra; nry; Njhd;WfpwJ. 

rhjfkhd #o;epiyapy; eilngWfpwJ. rhjfkw;w #o;epiyapy; eilngWfpwJ. 
v.fh: mkPgh> guNkrpak;  v.fh: gpsh];Nkhbak;  

 
13.  %tpizT - tiuaW.  

 ,Uka jd;ik nfhz;l ,uz;lhk;epiy cl;fUTld; kw;Nwhh; Mz;NfkPl; ,iztJ 
%tpizT vdg;gLk;. 

 
14. g+r;rpfs; %yk; kfue;jr;NrHf;if eilngWk; kyupd; gz;Gfs; ahit? 

 gy epwk;> kzk;> Njd; Ruf;Fk; jd;ik Mfpatw;Wld; ,t;tif kyHfs; fhzg;gLk;.  
 ,t;tif kyHfspy; kfue;jj;J}s; ngupajhfTk; ntspAiwahdJ JisfSlDk; 

ntspg;gf;fj;jpy; Kl;fSlDk; fhzg;gLk;.  
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15.  Mz;fspd; ,uz;lhk; epiy ,dg;ngUf;f cWg;Gfisf; $Wf.  
tpe;Jf;Foy;> tpe;Jg;igGuh];Nll;Rug;gp >Mz;Fwp  

 
16. nfhy];l;uk; (rPk;ghy;) vd;why; vd;d? ghy; cw;gj;jpahdJ `hHNkhd;fshy; vt;thW 

xOq;FgLj;jg;gLfpwJ?  
 Foe;ij gpwg;gpw;Fg; gpwF Kjy; 2 ehl;fspypUe;J 3 ehl;fSf;Fs; khHgfq;fshy; Ruf;fg;gLk; 

ghy; rPk;ghy; (nfhy];l;uk;) vdg;gLk;.  
 GNuhyhf;bd; vDk; `hHNkhd; ghy; cw;gj;jpahjiyj; J}z;LfpwJ. Mf;rpNlhrpd; ghy; 

ntspNaWjiyj; J}z;LfpwJ.  
 
17.  khjtplhapd; NghJ khjtplha; Rfhjhuk; vt;thW guhkupf;fg;gLfpwJ?  

 ehg;fpd;fis Fwpg;gpl;l ,ilntspfspy; khw;w Ntz;Lk;  
 ,Wf;fkhd Milfisj; jtpHj;J> jsHthd Milfis mzpa Ntz;Lk; 
 gpwg;GWg;Gfspy; J}aePu; nfhz;L J}a;ik nra;a Ntz;Lk;. 

 
18.  jhapd; fUg;igapy; tsHfpd;w fUthdJ vt;thW Cl;lk; ngWfpwJ?  

 jha; Nra; ,izg;Gj;jpR %yk; Cl;lk; ngWfpwJ. ,J czTg; nghUs;fspd; ghpkhw;wk;> 
Mf;]pId; guty; Mfpatw;iw jUfpwJ. 

 
19.  nfhLf;fg;gl;Ls;s glj;jpy; A, B, C kw;Wk; D Mfpa ghfq;fis milahsk; fhzTk;.   
 
 
 
 
 
 
 
20. g+f;Fk; jhtuq;fspy; eilngWk; ghy; ,dg;ngUf;fj;jpd; epfo;Tfis vOJf. m) Kjy; epfo;tpd; 

tiffisf; $Wf. M) me;epfo;tpd; ed;ikfs; kw;Wk; jPikfisf; Fwpg;gpLf.  
      1. kfue;jr;NrHf;if  2. fUTWjy; 
  kfue;j Nru;f;ifapd; tiffs;:  
      1. jd; kfue;jr;Nrh;f;if   2. may; kfue;jr;Nrh;f;if 
 jd; kfue;jr;NrHf;if ed;ikfs; 

 Gwf;fhuzpfisr; rhHe;jpUf;fj; Njitapy;iy.  
 kfue;jj;J}s;fs; tPzbf;fg;gLtjpy;iy. 

jd; kfue;jr;NrHf;if jPikfs;  
 tpijfs; Fiwe;j vz;zpf;ifapy; cUthfpd;wd.  
 tpijfs; kpf eyptile;j jhtuq;fis cUthf;Fk;.  
 Gjpa tifj; jhtuk; cUthfhJ. 

may; kfue;jr;NrHf;if ed;ikfs; 
 Gjpa tifj; jhtuq;fs; cUthfpd;wd.  
 ed;F Kisf;Fk; jpwd; nfhz;l tpijfs; cUthfpd;wd. 

  may; kfue;jr;NrHf;if jPikfs;  
 may; kfue;jr;NrHf;if> Gwf;fhuzpfis ek;gp ,Ug;gjhy; kfue;jr;NrHf;if jilgLfpwJ.  
 mjpfmstpy; kfue;jj;J}s; tPzhfpwJ.  
 rpy Njitapy;yhj gz;Gfs; Njhd;Wfpd;wd.  
 kyHfs; Gwf;fhuzpfisr; rhHe;J ,Uf;fpd;wd. 

 
21. tpe;jfk; kdpjdpy; tapw;Wf;Fopf;F ntspg;Gwj;jpy; mike;jpUg;gjd; fhuzk; vd;d? mtw;iwf; 

nfhz;bUf;Fk; igapd; nganud;d?  
 tpe;Jnry; cUthf;fj;jpw;F cly; ntg;gepiyiatpl Fiwe;j ntg;gepiy Njitg;gLfpwJ. 

vdNt tpe;jfk; kdpjdpy; tapw;Wf;Fopf;F ntspg;Gwj;jpy; mike;jpUf;fpwJ.  
 mtw;iwf; nfhz;bUf;Fk; igapd; ngah; tpe;Jg;ig. 

A  –  vf;ird; 
B  –  ,d;ild; 
C  –  cw;gj;jp nry; 
D  –  cly; cl;fU 
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22. khjtplha; Row;rpapd; Y}l;bay; epiy> Rug;G epiy vd;Wk; miof;fg;gLtjd; fhuzk; vd;d?  
 mz;lfk; GnuhnI];buhd; vd;w `hh;Nkhid cw;gj;jp nra;fpwJ.  
 ,e;j `hh;NkhdhdJ fhh;g]; Yhl;baj;jpy; cw;gj;jpahfpwJ. ,e;j fhh;g];Yhl;bak; 

fpuh/gpad; /ghypf;fpspypUe;J tsh;r;rpailfpwJ.  
 
23. ek; ehl;by; FLk;gf; fl;Lg;ghl;Lj; jpl;lk; midj;J kf;fshYk; Vw;Wf;nfhs;sg;glhjjd; fhuzk; 

vd;d?  
 tWik> gbg;gwptpd;ik> mjpf cly;vil> kjhPjpahd vjph;g;G> Vo;ik> vspa kw;Wk; 

Fiwe;j rpfpr;irKiwfs; fpilf;fhjJ. 
 
24. m) kfue;j NrHf;if vd;why; vd;d? M) kfue;j NrHf;ifapd; gad;fis $Wf? 
 m) kfue;j NrHf;if : 
  G+tpd; kfue;jg; igapypUe;J kfue;jj;J}s;> #yfKbiar; nrd;W miltJ kfue;j 

NrHf;if vdg;gLk;  
    M) kfue;j NrHf;ifapd; gad;fs;: 

 fUTWjy; eilngw;W fdpAk;> tpijAk; cUthfpwJ. 
 Gjpa tif jhtuq;fs; cUthfpwJ 

 

tpupthd tpilfs;: 
1.  g+f;Fk; jhtuj;jpYs;s #yfj;jpd; mikg;ig tpsf;Ff. 
 

 #ypd; Kf;fpakhd gFjp #y; jpR MFk 
 Nky; gFjpapy; #y; ciw ,izahky; mike;j 

,ilntspahdJ #y;Jis MFk;.  
 #ypd; mbg;gFjp #y; mb vdg;gLk;.  
 fUg;igapDs; cs;s #y; jpRtpDs; VO nry;fSk; 

vl;L cl;fUf;fSk; mike;Js;sd.  
 ikaj;jpy; cs;s xU nry; JUt nry;yhfTk; 

cs;sJ.  
 mz;l rhjdkhdJ XH mz;l nry;iyAk; ,uz;L 

gf;fthl;L nry;fisAk; nfhz;Ls;sJ.  
 
 
2.  khjtplha; Row;rpapd; epiyfs; ahit? me;epiyfspd; NghJ mz;lfk; kw;Wk; fUg;igapy; epfOk; 

khw;wq;fisf; Fwpg;gpLf.  
  khjtplha; Row;rpia cs;slf;fpa 4 epiyfshtd  

1) khjtplha; my;yJ mopT epiy  
2) ghypf;FyhH my;yJ ngUf;f epiy 
3) mz;lk; tpLgLk; epiy   
4) Y}l;bay; my;yJ cw;gj;jp epiy 
 

epiy mz;lfj;jpy; epfOk; khw;wq;fs; fUg;igapy; epfOk; khw;wq;fs; 
khjtplha; 
epiy 

Kjy;epiy ghypf;fps;fspd; 
tsHr;rp  

fUg;igapd; vz;Nlhnkl;upaj;jpd; cl;RtH 
cupe;J Vw;gLk; ,uj;jg;Nghf;F. 

ghypf;FyhH 
epiy 

Kjy;epiy ghypf;fps;fs; 
tsHr;rpaile;J KjpHr;rpaile;j 
fpuhgpad; ghypf;fps;fshjy; 

ngUf;f epiyapdhy; vz;Nlhnkl;upak; 
Gj;jhf;fk; ngWjy;.  

mz;lk; 
tpLgLk; epiy 

fpuhgpad; ghypf;fps; ntbj;J 
mz;lk; tpLgLjy; vz;Nlhnkl;upaj;jpd; RtH jbkdhfpwJ. 

Y}l;bay; 
epiy 

fhypahd fpuhgpad; ghypf;fps; 
tsHr;rpAw;W fhHg];Y}l;bakhjy; 

Kl;ilapy; fUTWjy; epfo;e;jhy; 
vz;Nlhnkl;upak; fUgjpTf;F jahuhfpwJ. 
fUTWjy; epfohjNghJ fhHg];Y}l;bak; 
rpije;J fUg;igapd; RtH cupe;J fUTwhj 
Kl;il ,uj;jj;Jld; ntspNaWk;.  
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3.  g+f;Fk; jhtuj;jpy; cs;s kfue;jj;J}s; Kisj;J kfue;jf;Fohia cUthf;FfpwJ. ,J ,uz;L 
Mz; NfkPl;Lfis vLj;Jr;nry;fpwJ. mz;l nry;Yld; fUTWjy; eilngWtjw;F xNu xU Mz; 
NfkPl; kl;Lk; NghJkhdnjdpy;> ,uz;L Mz; NfkPl; Vd; vLj;Jr; nry;yg;gLfpwJ?  

 XH Mz; ,dr;nry; (tpe;jZ) mz;lj;Jld; ,ize;J (rpd;Nfkp) ,ul;ilka irNfhl;ilj; 
Njhw;Wtpf;fpwJ.  

 kw;NwhH Mzpd nry; ,ul;ilka cl;fUTld; ,ize;J Kjd;ikf;fUt+z; cl;fUitj; 
Njhw;Wtpf;fpwJ. ,J Kk;ka cl;fU MFk;.  

 %tpizTf;Fg; gpd;dH Kjd;ikf; fUt+z; cl;fU> fUt+zhf khWfpwJ. fUt+z;> 
cUthFk; fUtpw;F Cl;lkspf;fpwJ.  

 
4.  gUtkiljYf;F Kd;dUk;> fHg;gj;jpd; NghJk; khjtplha; Row;rp epfo;tjpy;iy Vd;?  

 gUtkiltjw;F Kd;dh; ghypay; `hh;Nkhd;fsJ Rug;G fpilahJ. vdNt khjtplha; 
Row;rp epfo;tjpy;iy. 

 fh;g;g fhyj;jpy; fhh;g];Yhl;baj;jhy; Ruf;fg;gLk; GNuhnI];Buhd; `hh;Nkhd; fUg;igapd; 
Rtiu jbkdhfTk; kw;Wk; kw;w ghypf;fps;fs; Kjph;r;rpailtij jLj;Jk; guhkhpf;fpwJ. 
vdNt khjtplha; Row;rp epfo;tjpy;iy. 

 
5. fPo;f;fz;l gj;jpiag; gbj;J nfhLf;fg;gl;Ls;s tpdhf;fSf;F tpilasp  

uhfpdpAk; mtsJ ngw;NwhUk; njhiyf;fhl;rp epfo;r;rpiag; ghHj;Jf;nfhz;bUe;jdH. mg;NghJ 
ehg;fpd;fs; gad;gLj;Jtij Cf;Ftpf;Fk; tpsk;guk; xspgug;ghfpf; nfhz;bUe;jJ. clNd> 
uhfpdpapd; ngw;NwhHfs; me;j Nrdiy khw;wpdH. Mdhy; uhfpdp mjw;F jd;Dila vjpHg;igj; 
njuptpj;J> me;j tpsk;guj;jpd; NjitiaAk; Kf;fpaj;Jtj;ijAk; tpsf;fpdhs;.  
m) Kjy; khjtplha; vt;thW miof;fg;gLfpwJ ? mJ vg;NghJ epfo;fpwJ ?  

 Kjy; khjtplha; G+g;giljy; vd miof;fg;gLfpwJ. mJ 11 taJ Kjy; 13 tajpw;Fs; 
epfo;fpwJ.  

M) khjtplhapd; NghJ Nkw;nfhs;sNtz;ba ehg;fpd; Rfhjhuj;ij tupirg;gLj;Jf.  
 ehg;fpd;fs; kw;Wk; lhk;g+d;]; gad;gLj;jpa gpwF %lg;gl;l epiyapy; mg;Gwg;gLj;jg;gl 

Ntz;Lk;.  
 gad;gLj;jpa ehg;fpd;fs; kw;Wk; lhk;g+d;fis foptiw rhjdq;fSf;Fs; Nghlf;$lhJ.  
 gad;gLj;jpa ehg;fpd;fis vupa+l;bfisg; gad;gLj;jp Kiwahf mfw;wNtz;Lk;.  

,) jd; ngw;Nwhupd; ,r;nraYf;F uhfpdp jdJ vjpHg;igj; njuptpj;jJ rupah? rup vdpy; tpsf;fk; 
$Wf. 
 rhp. fhuzk; : ngz;fspd; KOikahd Rfhujhuj;jpy; khjtplha; Rfhjhuj;jpd; guhkhpg;G 

Kf;fpaj;Jtk; ngWfpd;wJ. 

18. kugpay; 
 

1.  <upiz NtWgl;l gz;Gfisf; nfhz;l capupfspy; fyg;gpdk; nra;tJ vt;thW miof;fg;gLfpwJ?
   ,Ugz;Gf; fyg;G  

 
2.  ve;jr; R+o;epiyapy; ,uz;L my;yPy;fSk; xj;j epiyapy; ,Uf;Fk;? 
   fyg;gw;w ngw;Nwhupy; cs;s ,uz;L my;yPy;fSk;  

 
3.  xU Njhl;lg; gl;lhzpr; nrb ,iyf;Nfhzj;jpy; kyu;fisj; Njhw;Wtpf;fpwJ.  kw;nwhU nrb 

Edpapy; kyu;fisj; Njhw;Wtpf;fpwJ. ,tw;Ws; vJ Xq;F gz;igg; ngw;wpUf;Fk;? 
    ,iyf;Nfhz kyu;> Xq;F gz;igg; ngw;wpUf;Fk;. 

 
4.  kuG topahf xU Fwpg;gpl;l gz;gpidf; flj;Jk; b.vd;.V-tpd; gFjpf;F vd;d ngau;? 
   [Pd;  

 
5.  b.vd;.V-tpy; epA+f;spNahilLfis ,izf;Fk; gpizg;gpd; ngaiu vOJf. 
 gh];Ngh il v];lu;  

 
6.  nkz;ly; jd; Ma;tpw;F Vd; Njhl;lg; gl;lhzpr; nrbiaj; Nju;e;njLj;jhu;? 

 jd; kfue;jr; Nru;f;if eilngWtjhy; 
 ,J Xuhz;L jhtuk;.  ,jpy; may; kfue;jr; Nru;f;if nra;tJ kpfTk; vspJ. 
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 gy NtWgl;l gz;Gfisf; nfhz;Ls;sJ. 
 kyu;fs; midj;Jk; ,Ughy; jd;ik nfhz;lit.  

 
7.  gPNdhilg;> [PNdhilg; gw;wp ePtpu; mwptJ vd;d? 

 gPNdhilg; - xU Fwpg;gpl;l gz;gpd; ntspj;Njhw;wk;  
 [PNdhilg; - jhtuq;fspd; [Pdhf;fk;  

 
8.  my;NyhNrhk;fs; vd;why; vd;d? 

 ghiy epu;zapf;Fk; ghy; ,df;FNuhNkhNrhk;fs; my;NyhNrhk;fs; vd;W miof;fg;gLk;.  
 
9.  xfrhfp Jz;Lfs; vd;why; vd;d? 

 b.vd;.Vtpd; rpwpa gFjpfs; xfrhfp Jz;Lfs; vdg;gLfpd;wd.  
 ,e;j Jz;Lfs; b.vd;.V ypNf]; nehjpahy; xd;wpizf;fg;gLfpd;wd. 

 
10. jhtuq;fs; kw;Wk; tpyq;Ffspy; A+gpsha;b epiy rhjfkhdjhf Vd; fUjg;gLfpwJ? 

 ngupa goq;fs; kw;Wk; ngupa G+f;fs; cz;lhfpd;wd.   
 ,jdhy; ,e;epiy rhjfkhdjhff; fUjg;gLfpwJ. 

 
11. xU J}a nel;ilj; jhtukhdJ (TT) J}a Fl;ilj; jhtuj;Jk; fyg;G nra;ag;gLfpwJ.  ,jpy; 

Njhd;Wk; F1 kw;Wk; F2 jiyKiw jhtuq;fs; vt;tif jd;ikAilad vd;gij tpsf;Ff. 
 F1 jiyKiwapy; fyg;gpd nel;ilj; jhtuq;fs; Njhd;Wfpd;wd. 
 F2 jiyKiwapy; %d;W tifahd jhtuq;fs; Njhd;Wfpd;wd. 

   fyg;gw;w nel;il TT  = 1 
   fyg;gpd nel;il  Tt  = 2 
   fyg;gw;w Fl;il  tt = 1 

 
12. FNuhNkhNrhkpd; mikg;ig tptupf;fTk;. 

 rNfhjup FNuhNkl;bLfs; vd;W miof;fg;gLk; ,uz;L xj;j ,iofis cs;slf;fpa 
nky;ypa> ePz;l> rhy; Nghd;w mikg;Gfs; FNuhNkhNrhk;fs; vdg;gLk;. 

 ,uz;L FNuhNkhbl;LfisAk;> nrd;l;Nuhkpak;> xU Fwpg;gpl;l Gs;spapy; ,izf;fpwJ. 
 FNuhNkhNrhkpy; b.vd;.V> Mu;.vd;.V> `p];Nlhd; Gujq;fs;> `p];Nlhd; my;yhj Gujq;fs; 

Nghd;wit cs;sd. ,e;jg; Gujq;fs; FNuhNkhNrhk; fl;likg;gpw;F Mjhukhf cs;sd. 
 
13. fPNo nfhLf;fg;gl;Ls;s glj;jpy; DNAtpd; ghfq;fis Fwpf;fTk;. mjd; mikg;igr; RUf;fkhf 

tptupf;fTk;. 

             
 xt;nthU epA+f;spNahilLfSk; %d;W $Wfis cs;slf;fpaJ.  

m) xU ru;f;fiu - B Mf;rpiuNgh]; ru;f;fiu 
M) xU iel;u[d; fhuk; - b.vd;.V tpy; cs;s iel;u[d; fhuq;fs; ,Utifg;gLk;.     
   mit>  
 i) gpA+upd;fs; (mbidd; kw;Wk; Fthidd;) 
 ii) gpupkpbd;fs; (irl;Nlhrpd; kw;Wk; ijkpd;) 
,) xU gh];Ngl; njhFjp 
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 iel;u[d; fhuq;fspy; mbidd;(A) ijkpDld;(T) ,uz;L i`l;u[d; gpizg;GfshYk;(A=T)> 
irl;Nlhrpd;(C) FthidDld;(G) vd;w fhuj;Jld; %d;W i`l;u[d; gpizg;GfshYk;(C ≡
G) ,ize;Js;sJ. 

tpupthd tpilfs;: 
1. jFe;j vLj;Jf;fhl;Lld; ,Ugz;G fyg;ig tpsf;Ff. xU gz;G fyg;G> ,U gz;G fyg;G  

NtWgLj;Jf? 
,Ugz;G fyg;G: 
 ,uz;L ,iz vjpu; vjpuhd gz;Gfisg; gw;wpa ,df;fyg;G ,Ugz;G fyg;G vdg;gLk;. 
 nkz;ly; cUz;il tbt kQ;rs; epw tpijAila jhtuj;ij> RUq;fpa tbt gr;ir epw 

tpijAila jhtuj;Jld; fyg;G nra;j NghJ F1
  re;jjpapy; fpilj;j midj;Jj; jhtuq;fSk; 

cUz;il kw;Wk; kQ;rs; epw tpijAila jhtuq;fshff; fhzg;gl;ld.   
 ,jpypUe;J mtu; cUz;il kw;Wk; kQ;rs; epw tpijAila jhtuq;fs; Xq;F gz;Gj; 

jhtuq;fs; vdTk;> RUq;fpa gr;ir epw tpijAila jhtuq;fs; xLq;F gz;Gj; jhtuq;fs; 
vdTk; fz;lwpe;jhu;. 

 Kjy; re;jjpapy; Njhd;wpa cUz;il tbt kQ;rs; epw tpijfisj; jd; kfue;jr; Nru;f;iff;F 
cl;gLj;Jk; NghJ ehd;F tpjkhd jhtuq;fs; Njhd;wpd. ,U gz;Gf; fyg;gpd; Gwj;Njhw;w 
tpfpjk; 9: 3: 3: 1 MFk;. 

 
2.  b.vd;.V mikg;G vt;thW cUthfpAs;sJ? b.vd;.Vtpd; capupay; Kf;fpaj;Jtk; ahJ? 

 b.vd;.V vd;gJ kuGj; jfty;fis cs;slf;fpa ghuk;gupag; nghUs;.  
 N[k;;]; thl;rd; kw;Wk; /gpuhd;rp]; fpupf; MfpNahu; ntspapl;l b.vd;.V-tpd; Kg;gupkhd 

mikg;G> b.vd;.V khjpup MFk;. 
 b.vd;.V × fjpu; tpspk;G tpyfy; Ma;tpd; mbg;gilapy; b.vd;.V-tpd; Kg;gupkhz khjpupia 

thl;rd; kw;Wk; fpupf; ntspapl;ldu;. 
    b.vd;.V-tpd; capupay; Kf;fpaj;Jtk; : 

 kugpay; jfty;fis xU jiyKiwapypUe;J mLj;j jiyKiwf;Ff; flj;JfpwJ. 
 Gujq;fs; cUthf;fj;jpw;Fj; Njitahd jfty;fisg; ngw;Ws;sJ. 
 xU capupdj;jpd; tsu;r;rprhu; kw;Wk; tho;tpay; nray;ghLfisf; fl;Lg;gLj;JfpwJ. 

 
3. Gjpjhfg; gpwe;j Foe;ijapd; ghypd epu;zak; xU jw;nray; epfo;T. jhNah> je;ijNah ,jw;Fg; 

nghWg;ghff; fUj KbahJ Foe;ijapd; ghypdj;ij vj;jifa ,dr;nry; ,izT KbT 
nra;fpwJ? 
 ngz; mz;l nry;fs; (22+𝑋 ) mikg;ig ngw;Ws;sd.  
 Mz;fs; 22+X kw;Wk; 22+Y FNuhNkhNrhk;fis cila tpe;jZf;fs; nfhz;Ls;sd. 

 mz;lk;> X FNuhNkhNrhk; nfhz;l tpe;jZNthL ,ize;jhy; XX capup (ngz;) cUthfpwJ.  
 mz;lk;> Y FNuhNkhNrhk; nfhz;l tpe;jZNthL ,ize;jhy; X Y capu; (Mz;) cUthfpwJ. 
 je;ij cUthf;Fk; tpe;jZNt> Foe;ijapd; ghypdj;ij epu;zapf;fpwJ.  Foe;ijapd; 

ghypdj;ij epu;zapg;gjpy; jha;f;F vt;tpjg; gq;Fk; ,y;iy.  vdpDk;> ,J xU jw;nray; 
epfo;T. 

 
4.  vr;R+oypy; rhu;gpd;wp xJq;Fjy; tpjpahdJ ey;y Kbitj; jUk;? Vd;? 

 xNu rkaj;jpy; ,uz;L my;yJ mjw;F Nkw;gl;l NtWgl;l N[hb gz;Gfs; ghuk;gupakhFk; 
NghJ> ,tw;iwf; fl;Lg;gLj;Jk; [Pd; my;yJ fhuzpfs;> xU N[hb kw;nwhU N[hbAld; 
rhu;gpd;wp xJq;Ffpd;wd.   

 ,jdhy; jhd; Gjpa gz;Gfs; Njhd;Wfpd;wd. vdNt Gjpa gz;Gfs; Njhd;Wk; R+oypy; 
rhu;gpd;wp xJq;Fjy; tpjp> ey;y Kbitj; jUk;. 

xU gz;Gfyg;G ,U gz;Gfyg;G 
xU gz;gpd; ,U khw;Wj; Njhw;wq;fisg; ngw;w 
,U jhtuq;fisf; fytpAwr; nra;tJ  

,uz;L ,iz vjpnujpuhd gz;Gfisg; gw;wpa 
,df;fyg;G  

nel;il × Fl;il  
cUz;il kQ;rs; epw tpij × RUq;fpa 
gr;ir epw tpij 

Gwj;Njhw;w tpfpjk; - 3: 1 MFk;. Gwj;Njhw;w tpfpjk; 9: 3: 3: 1 MFk;. 
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5.  ftpjh xU ngz; Foe;ijiag; ngw;nwLj;jhu;. mtupd; FLk;g kugpdhy; mtu; ngz; 
Foe;ijfis kl;LNk ngw;nwLf;f KbAk; vd mtu; FLk;g cWg;gpdu;fs; $wpdu;.  mtupd; 
FLk;g cWg;gpdu;fspd; $w;W cz;ikah? cq;fs; tpilia epahag;gLj;Jf. 

 22X + 22Y  NrUk; NghJ  44XY te;jhy; mJ Mz; Foe;ij. 22X + 22 X   Nru;e;jhy; 44 + XX  
mJ ngz; Foe;ij. 

 je;ij cUthf;Fk; tpe;jZNt Foe;ijapd; ghypdj;ij epu;zapf;fpwJ.  vdNt ftpjhtpw;Fk; 
mtUf;Fk; ngz; Foe;ij gpwe;jJk;> ftpjhtpd; jtWk; ,y;iy> mtuJ FLk;g kugpdu; kPJk; 
jtW ,y;iy. 

 
19. capupd; Njhw;wKk; gupzhkKk; 

1.   kdpjdpd; if> G+idapd; Kd;dq;fhy;> jpkpq;fyj;jpd; Kd; JLg;G kw;Wk; ntsthypd; ,wf;if> 
Mfpait ghu;f;f ntt;NtW khjpupahfTk;> ntt;NtW gzpfSf;F Vw;g jftikf;fg;gl;Ls;sd. 
,e;j cWg;GfSf;F vd;d ngau;? 

    mikg;G xj;j cWg;Gfs; 
 
2.  Gijg;gbtg; gwit vd;W fUjg;gLk; capupdk; vJ? 

     Gijg;gbtg; gwit vd;W fUjg;gLk; capupdk; Mu;f;fpahg;nlupf;];. 
 
3.  Gij capu;g;gbtk; gw;wpa mwptpay; gpupT vt;thW miof;fg;gLfpwJ? 

     Gij capu;g; gbtk; gw;wpa mwptpay; gpupT njhy;jhtutpay; vdg;gLfpwJ. 
 
4.  fptp gwitapd; rpijtile;j ,wf;iffs; xU ngwg;gl;l gz;G. Vd; mJ ngwg;gl;l gz;G vd 

miof;fg;gLfpwJ? 
 fptp gwitapd;; rpwg;gpoe;j ,wf;iffs; cWg;igg; gad;gLj;jhikf;fhd vLj;Jf;fhl;L 

R+o;epiy khw;wq;fSf;Nfw;g fptp gwit ngw;w ,e;j gz;G ngwg;gl;l gz;G vdg;gLfpwJ.   
 
5.  Mu;f;fpahg;nlupf;]; ,izg;G capupahf Vd; fUjg;gLfpwJ? 

 Mu;f;fpahg;nlupf;]; vd;gJ goq;fhyg; Gij gbtg; gwit.   
 ,J [Puhrpf; fhyj;jpy; tho;e;j Kw;fhyg; gwit Nghd;w capupdk;.  
 ,J Cu;td kw;Wk; gwitfSf;F ,ilNaahd ,izg;G capupahff; fUjg;gLfpwJ. 
 ,J gwitfisg; Nghy ,wFfSld; $ba ,wf;iffisAk;> Cu;td Nghy; ePz;l thy;> 

efq;fis cila tpuy;fs; kw;Wk; $k;G tbtg; gw;fisAk; ngw;wpUe;jJ. 
6.  tl;lhu ,dj; jhtutpay; vd;gjid tiuaWj;J mjd; Kf;fpaj;Jtj;ij vOJf. 

 xU Fwpg;gpl;l gFjpapy; cs;s jhtuq;fs; mg;gFjpapy; cs;s kf;fSf;F toptopahf vt;thW 
gad;gLfpwJ vd;gijg; gw;wp mwptjhFk;. 

  tl;lhu ,dj; jhtutpaypd; Kf;fpaj;Jtk; : 
 guk;giu guk;giuahfj; jhtuq;fspd; gad;fis mwpa KbfpwJ. 
 ekf;Fj; njupe;j kw;Wk; njupahj jhtuq;fspd; gad;fisg; gw;wpa jftiy mspf;fpwJ. 

 
6.  Gij capu;g; gbtq;fspd; fhyj;ij vt;thW mwpe;J nfhs;s ,aYk;? 

 fjpupaf;ff; fhu;gd; (C14) fhy msT Kiwiaf; fz;lwpe;jtu; W.F.ypgp (1956).  capupoe;j 
jhtuq;fSk;> tpyq;FfSk; fhu;gid cl;nfhs;tjpy;iy.  mjd; gpwF mtw;wpy; cs;s 
fhu;gd; mopaj; njhlq;FfpwJ.   

 capupoe;j jhtuj;jpy; my;yJ tpyq;fpy; cs;s fhu;gd; (C14)  msitf; nfhz;L me;jj; jhtuk; 
my;yJ tpyq;F vg;NghJ capupoe;jJ vd;gij mwpe;J nfhs;s KbAk;. 

 
7.  yhkhu;f;fpaj;jpd; nfhs;iffs; ahit? 

1. cs;shu;e;j Kf;fpa ty;yik  
2. R+o;epiyAk;> Gjpa NjitfSk; 
3. gad;ghL kw;Wk; gad;gLj;jhik Nfhl;ghL  
4. kuG topahfg; ngwg;gl;l gz;Gfspd; Nfhl;ghL 
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8.  lhu;tpdpd; nfhs;iffs; ahit? 
 mjpf ,dg;ngUf;fj;jpwd; 
 tho;f;iff;fhd Nghuhl;lk; 
 NtWghLfs; 
 jf;fd capu; gpioj;jy; (my;yJ) ,aw;ifj; Nju;T  
 rpw;wpdq;fspd; Njhw;wk; 

 
tpupthd tpilfs;: 
1. gupzhkj;jpw;fhd ce;Jtpirahf ,aw;ifj; Nju;T cs;sJ. vt;thW? 

 rhjfkhd NtWghLfis cila capupdq;fisj; Nju;T nra;Ak; ;nray;Kiw jf;fd capu; 
gpioj;jy; my;yJ ,aw;ifj; Nju;T vd miof;fg;gLfpwJ.   

lhu;tpdpd; nfhs;iffs; : 
i. mjpf ,dg;ngUf;fj;jpwd; : 

 capupdq;fs;> ngUf;fy; tpfpj Kiwapy; ,dg;ngUf;fk; nra;Ak; Mw;wy; cilait.  
 ,J ,dg;ngUf;fj; jpwid mjpfupj;J mjpf cw;gj;jpf;F toptFf;fpwJ. 

ii. tho;f;iff;fhd Nghuhl;lk; :  

 ,J capupdq;fSf;fhd czT kw;Wk; ,lj;jpw;fhd jPtpu Nghl;bia cUthf;fp> 
Nghuhl;lj;jpw;F toptFf;fpwJ. 

m. xNu rpw;wpd capupdq;fSf;F ,ilNaahd Nghuhl;lk; :  
      xNu rpw;wpdj;ijr; Nru;e;j capupfSf;F ,ilNaahd Nghl;b. 
M. ,U NtWgl;l rpw;wpdq;fSf;F ,ilNaahd Nghuhl;lk; :  
      xd;whf xNu ,lj;jpy; thof;$ba ntt;NtW rpw;wpdj;ijr; rhu;e;j capupfSf;F 

,ilNaahd Nghl;b. 
,. R+o;epiy Nghuhl;lk; : mjpf ntg;gk; my;yJ Fspu;> twl;rp kw;Wk; nts;sk; Nghd;w ,aw;if 

R+oYk; capupdq;fspd; tho;tpaiy ghjpf;fpd;wd. 
iii.NtWghLfs; : 

 rhjfkhd NtWghLfs; capupdq;fSf;F cgNahfkhfTk;>  
 rhjfkw;w NtWghLfs; capupdj;jpw;Fj; gad; mw;witahfTk; cs;sd. 

iv. jf;fd capu; gpioj;jy; my;yJ ,aw;ifj; Nju;T :  

 fbdkhd R+oiy vjpu;nfhs;s Kbahj capupdq;fs; capu; gpiof;fj; jFjpapd;wp 
kiwe;JtpLk;.   

 rhjfkhd NtWghLfis cila capupdq;fisj; Nju;T nra;Ak; ,r;nray;Kiw> 
,aw;ifj; Nju;T vd miof;fg;gLfpwJ. 

v. rpw;wpdq;fspd; Njhw;wk; : 

 gy jiyKiwfshf gbg;gbahf Vw;gl;l rhjfkhd NtWghLfspd; njhFg;gpdhy; Gjpa 
rpw;wpdq;fs; cUthfpd;wd. 

 
2. mikg;G xj;j cWg;GfisAk;> nray; xj;j cWg;GfisAk; vt;thW NtWgLj;JtPu;fs;? 

 
 
 
 

mikg;G xj;j cWg;Gfs; nray; xj;j cWg;Gfs; 

xNu khjpupahd fU tsu;r;rp Kiw nfhz;l 
nghJthd Kd;Ndhu;fsplk; ,Ue;J kuG topahf 
cUthd cWg;Gfs;>  

nray; xj;j cWg;Gfs;> ghu;f;f xNu 
khjpahfTk; xNu khjpupahd gzpfisAk; 
nra;fpd;wd. Mdhy; mit ntt;NtW tpjkhd 
Njhw;wk; kw;Wk; fU tsu;r;rp Kiwfisf; 
nfhz;Ls;sd.   

vLj;Jf;fhl;L :  
kdpjdpd; if> G+idapd; Kd;dq;fhy;> 
jpkpq;fyj;jpd; JLg;G 

vLj;Jf;fhl;L :  
ntsthypd; ,wf;if> gwitapd; ,wf;if> 
G+r;rpapd; ,wf;if 
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3. gbtkhjy; jhtuq;fspy; vt;thW eilngWfpwJ?  
  mr;R kw;Wk; thu;g;G :  

 jhtuk; my;yJ tpyq;F> ghiwfSf;F ,ilNa mNj mikg;G khwhky; 
gjg;gLj;jg;gLfpwJ.   

 gbTfSf;F ,ilNa capupfs; GijTWk;NghJ epyj;jb ePupdhy; mt;Tapupapd; cly; 
rpijf;fg;gl;L Xu; ntw;wplj;jpy; GijAz;l jhtuk; my;yJ tpyq;F Nghd;w Xu; mr;R 
Vw;gLfpwJ.   

 ,jd; %yk; ek;khy; me;j capupapd; cs;sikg;ig mwpa ,ayhJ. gpd;G fdpkq;fs; 
my;yJ gbtq;fs; ,e;j ntw;wplj;ij epug;Gk;.  ,J thu;g;G vdg;gLk;. 

  gjg;gLj;jy; :  
 gdpf;fl;b my;yJ kuq;fspd; jz;Lg; gFjpapy; frpAk; gprpd; Nghd;wtw;wpy; gjpAk; 

capupfs; mOfpg; Nghfhky; ghJfhf;fg;gLfpd;wd.   
 KOj;jhtuk; my;yJ tpyq;F ,k;Kiwapy; gjg;gLj;jg;gLfpwJ. 
 

20. ,df;fyg;G kw;Wk; capupj;njhopy;El;gtpay;

1.  mjpf ehu;r;rj;Jk;> GujKk; epiwe;j NfhJik ufj;jpd; ngaiu vOJf. 
    l;upl;bNf]; 

 
2.  ney;ypd; miuf;Fs;s tiffs; mwpKfk; nra;ag;gl;Ls;sd. ,J ney;ypy; fhzg;gLk; Fs;s 

kugZthy; ([Pdhy;) rhj;jpakhdJ. ,e;j Fs;s kugZtpd; ([Pd;) ngaiu vOJf. 
   gPl;lh kw;Wk; [pNah-T+-n[d;. 

 
3.  kuGg; nghwpapay; - tiuaW. 

 [Pd;fis ehk; tpUk;gpa gb ifahs;tJk;> Gjpa capu;fis cUthf;f [Pd;fis xU 
capupapypUe;J kw;nwhU capupf;F ,lk; khw;WjYk; kuGg; nghwpapay; vdg;gLk;. 

 

4.  FUj;jZf;fspd; tifia vOJf. 
 1) fUepiyf; FUj;jZf;fs; 
 2) Kjpu; FUj;jZf;fs; (my;yJ) clyf; FUj;jZf;fs;.   

 

5.  may; [Pidg; ngw;w capupdq;fs; vd;why; vd;d? 
 capupdj;jpy; Gjpjhf cs;Eiof;fg;gLk; [Pd;> may; [Pd; vdg;gLk;. ,k;Kiwapy; khw;wg;gl;l 

[Pd; my;yJ Gjpa [Pidg; ngw;w jhtu> tpyq;Ffs; may; [Pidg; ngw;w capupdq;fs; 
vdg;gLk;. 

 

6.  Neha; vjpu;g;Gj; jpwDf;fhd gapu;g;ngUf;fk; gw;wp tptup. 
 G+Q;irf; nfhy;ypfs;> ghf;Bupaf; nfhy;ypfisf; Fiwthfg; gad;gLj;jp kfR+iy 

mjpfkhf;fp> mNj Ntisapy; Neha; vjpu;g;Gj; jpwd; ngw;w gapu; tiffis cw;gj;jp 
nra;tJ mtrpakhfpwJ. 

 

7.  ,e;jpah czT cw;gj;jpapy; rhjpf;f cjtpa NfhJikapd; %d;W Nkk;ghL mile;j gz;Gfis 
vOJf. 

 mjpf kfR+y; jUk; - Nrhdhypfh> fy;ahd; Nrhdh 
 Gujk; nrwpe;j NfhJik ufkhd - ml;y]; 66 
 `pk;fpup vd;w NfhJik> ,iy kw;Wk; gl;ilj; JU Neha;> `py; gz;l; Nghd;wtw;wpw;F 

vjpu;g;Gj; jd;ik ngw;wJ. 
 

8.  iyrpd; mkpNdh mkpyk; nrwpe;j ,uz;L kf;fhr;Nrhs fyg;Gapup tiffspd; ngaiu vOJf. 
1. GNuhl;bdh 
2. uj;dh 
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9.  NtWgLj;Jf.   m) cly nry; [Pd; rpfpr;ir kw;Wk; ,dr;nry; [Pd; 
M) khWghL milahj nry;fs; kw;Wk; khWgl;l nry;fs; 

 

 
10. DNA tpuy;Nuifj; njhopy;El;gj;jpd; eilKiw gad;ghLfis vOJf. 

 jlatpay; gad;ghLfspy; Fw;wthspfis milahsk; fhzg; gad;gLfpwJ. 
 xU Foe;ijapd; je;ijia milahsk; fhz;gjpy; Vw;gLk; ru;r;irfSf;Fj; jPu;T fhzTk; 

gad;gLfpwJ. 
 capupdj; njhifapd; kugpay; NtWghLfs; gupzhkk; kw;Wk; ,dkhjy; Mfpatw;iw mwpa 

cjTfpwJ. 
 

11. FUj;jZf;fs; vt;thW GJg;gpj;jy; nray;ghl;bw;Fg; gad;gLfpd;wd? 
 gFg;giltjd; %yk; mjpf vz;zpf;ifapyhd FUj;jZf;fis cw;gj;jp nra;Ak; jpwd;.  

,J RaGJg;gpj;jy; vdg;gLfpwJ. 
 ,it khWghL mile;j rpwg;G nry;fshf khwp Fwpg;gpl;l gzpapid Nkw;nfhs;Sk; jpwd; 

ngw;wJ. 
 
12. cl;fyg;G kw;Wk; ntspf;fyg;G – NtWgLj;Jf. 

 
tpupthd tpilfs;: 
 
1.  tpyq;Ffspy; fyg;gpd tPupaj;jpd; tpisTfs; ahit? 

 fhy;eilfspy; ghy; cw;gj;jpia mjpfupj;jy;. 
 Nfhopfspy; Kl;il cw;gj;jpia mjpfupj;jy;. 
 cau;ju ,iwr;rpia cw;gj;jp nra;jy;. 
 tPl;L tpyq;Ffspd; tsu; tPjj;ij mjpfg;gLj;Jjy;. 

 
2.  rLjpkhw;wj;ij vLj;Jf;fhl;Lld; tptup. 

 xU capupdj;jpd; DNAtpd; epA+f;spNahilL tupirapy; jpBnud Vw;gLk;> ghuk;gupaj;Jf;F 
cl;gLk; khw;wNk rLjp khw;wk;. 

 n]hdhuh> 64 vd;w NfhJik ufj;jpy; ,Ue;J fhkhf;fjpu;fisg; gad;gLj;jp ru;gjp 
n]hdhuh vd;w NfhJik ufk; cUthf;fg;gl;lJ. 

cly nry; [Pd; rpfpr;ir ,dr;nry; [Pd; rpfpr;ir 

cly nry;fspy; jpUj;jg;gl;l [Pd;fs; 
,lk; khw;wg;gLjy; 

,dg;ngUf;f nry;fspy; jpUj;jg;gl;l [Pd;fs; 
,lk; khw;wg;gLjy; 
 

mLj;j jiyKiwf;F vLj;Jr; 
nry;yg;gLtjpy;iy. 

mLj;j jiyKiwf;F vLj;Jr; nry;yg;gLk;. 

khWghL milahj nry;fs; khWgl;l nry;fs; 
gy nry; tiffshf khw;wk; milahj> 
nry;fspd; njhFg;G MFk;. 

gy nry; tiffshf khWghL milAk; khWgl;l 
jpwd; nfhz;lit. 

v.fh : FUj;jZf;fs; v.fh : euk;G nry;fs;> ,jaj;jir nry;fs; 

cl;fyg;G ntspfyg;G 

neUq;fpa njhlu;Gila kw;Wk; xNu 
,dj;ijr; rhu;e;j capupdq;fis 4 Kjy; 6 
jiyKiwfSf;Ff; fyg;G nra;tNj 
cl;fyg;ghFk;. 

,J njhlu;gw;w ,U tpyq;Ffisf; fyg;G 
nra;tjhFk;. 

njhlu;r;rpahd cl;fyg;G tpyq;Ffspd; ghypd 
tsj;ijAk;> cw;gj;jpj; jpwidAk; ghjpf;Fk;. 

fyg;Gapup ngw;Nwhu;fis tpl gyk; 
tha;e;jjhfTk;> tPupakhdjhfTk; ,Uf;Fk;. 

cl;fyg;gpy; kyl;Lj; jd;ik fhzg;glhJ. ,f;fyg;gpy; kyl;Lj; jd;ik fhzg;gLk;. 

www.Padasalai.Net                                                                                                www.Trb Tnpsc.Com

Kindly Send me Your Key Answer to Our email id - Padasalai.net@gmail.Com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


Page | 47 DIXDAR                9443805408  
 

 ctu; jd;ikiaj; jhq;Fk; jpwd; kw;Wk; jPq;Fapup vjpu;g;Gj;jd;ik ngw;w ml;lhkpl;lh 3 
muprp ufk; cUthf;fg;gl;lJ. 

 fbdkhd fdp ciw nfhz;l epyf;fliy ufKk;> ,aw;gpay; kw;Wk; Ntjpapay; 
rLjpkhw;wj; J}z;bfisf; nfhz;L cUthf;fg;gl;lJ. 

 
3.  cap&l;lr; rj;Njw;wk; gw;wp rpWFwpg;G tiuf. 

 tpUk;gj;jf;f Cl;lr;rj;Jf;fis itl;lkpd;fs;> Gujq;fs; kw;Wk; fdpkq;fs; epiwe;j gapu;j; 
jhtuq;fis cw;gj;jp nra;ag; gad;gLj;jg;gLk; mwptpay;  

 ,jd; %yk; cUthf;fg;gl;l rpy gapu; ufq;fs; fPNo nfhLf;fg;gl;Ls;sd. 
1) iyrpd; vd;w mkpNdh mkpyk; nrwpe;j fyg;gpd kf;fhr;Nrhs ufq;fis GNuhl;bdh> 

rf;jp kw;Wk; uj;dh  
2) Gujk; nrwpe;j NfhJik ufkhd ml;y]; 66. 
3) ,Uk;Gr; rj;J nrwpT+l;lg;gl;l muprp ufk;. 
4) itl;lkpd; A nrwpe;j Nful;> G+rzp kw;Wk; fPiu ufq;fs;. 

 
4.  [Pd; FNshdpq; njhopy;El;gj;ijg; glj;Jld; tptup. 

 
 nu];l;upf;]d; nehjpiag; gad;gLj;jp 

tpUk;gpa DNA Jz;ilg; gpupj;njLj;jy;. 
 DNA Jz;ilj; jFe;j flj;jpapDs; 

Eioj;J> kWNru;f;if DNAf;fis 𝛾 DNA> 
cUthf;Fjy;. 

 tpUe;Njhk;gp ghf;Bupa nry;ypd; cs;Ns 𝛾 
DNA ia> cl;GFj;Jjy;  

 cUkhw;wk; mile;j tpUe;Njhkgp 
nry;fisj; Nju;e;njLj;J kWNru;f;if  
DNA (𝛾 DNA ) it> ghf;Bupa nry; ngUf;fk; 
%yk; efy;; ngUf;fk; nra;jy;. 

 
5.  kUj;Jtj; Jiwapy; capu;njhopy;El;gtpaypd; Kf;fpaj;Jtj;ij vOJf. 

 capupj; njhopy;El;gj;jpd; %yk; cUthf;fg;gl;Ls;s kUj;Jtg; nghUs;fs; : 
 uj;j ru;f;fiu Neha; rpfpr;irf;fhd ,d;Rypd;. 
 tsu;r;rp FiwghLs;s Foe;ijfspd; Fiwghl;bid ePf;Fk; kdpj tsu;r;rp `hu;Nkhd;.  
 kQ;ry; fhkhiy kw;Wk; ntwpeha;f;fb Nehiaj; jLf;Fk; jLg;G+rpfs; jahupf;fgLfpwJ 

 

6.  “,aw;if tptrhak; gRikg;Gul;rpia tpl rpwe;jJ” fhuzq;fs; $W. 
 Rw;Wr;R+oYf;F vt;tpj khRghl;ilAk; cUthf;fhJ. 
 kz;zpd; tsk; mjpfupf;fpwJ. 
 kfue;jr; Nru;f;ifahsu;fisf; ftu;e;jpOf;fpwJ. 
 jq;fs; taapNyNa> ,tu;fs; cuf;Fopfis ntl;b ,aw;if cuk; kw;Wk; gRe;jhs; 

cuj;ij jio cuj;ijj; jahupf;fpwhu;fs;. 
 mjpf tpisr;ry;;;;;;;;;;;;; fpilg;gNjhL> ,it cly; eyj;jpw;F vt;tpj ghjpg;igAk; Vw;gLj;jhJ. 

 

21. cly; eyk; kw;Wk; Neha;fs; 
1.  kNdhtpay; kUe;Jfs; vd;why; vd;d? 

  %isapd; kPJ nray;gl;L> mtw;wpd; nray;ghLfshd elj;ij> czu;twp epiy> rpe;jpf;Fk; 
epiy> mwpepiy Mfpatw;iw khw;wp mikf;fpd;wd. ,it kNdhtpay; kUe;Jfs; vdg;gLk;. 

 

2.  Gifg;gjhy; tUk; Neha;fisf; Fwpg;gpLf. 
 EiuaPuy; Gw;WNeha; 
 %r;Rf;Foy; mow;rp 
 EiuaPuy; fhr Neha; 
 vk;ig rPkh 

 mjpf ,uj;j mOj;jk; 
 ,iug;ig kw;Wk; Kd;rpW Fly;Gz; 
 tha; Gw;WNeha; 
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3.  clw;gUkDf;Ff; fhuzkhd fhuzpfs; vit? 
 kugpay; fhuzpfs; 
 cly; ciog;gpd;ik 
 czTg; gof;f tof;fk; (msTf;fjpfkhd cz;Zjy;) 
 ehskpy;yhr; Rug;gpf; fhuzpfs; 

 

4.  taJ Kjpu;e;Njhu; ePupopT vd;why; vd;d? 
tif-2 ,d;Rypd; rhuhj ePupopT Neha; tajhNdhupd; ePupopT Neha; vdg;gLfpwJ.   

 

5.  nkl;lh];lhrp]; vd;why; vd;d? 
 Gw;Wnry;fs; clypd; njhiytpy; cs;s ghfq;fSf;Fk; ,lk; ngau;e;J Gjpa jpRf;fis 

mopf;fpd;wd.  ,e;epfo;T nkl;lh];lhrp]; vdg;gLfpwJ.   
 

6.  ,d;Rypd; FiwghL vt;thW Vw;gLfpwJ? 
 ,J fizaj;jpy; cs;;s gPl;lh nry;fs; moptjd; fhuzkhf Vw;gLfpwJ.  

 

7.  HIV gutf;$ba gy;NtW topfs; ahit? 
 ghjpf;gl;ltUld; clYwT nfhs;Sjy;. 
 Nghij kUe;J Crp gad;gLj;Jnthu; ,ilNa Neha;j; njhw;W Crpfs; %ykhfg; guTjy;. 
 ghjpf;fg;gl;l egupd; Neha;j; njhw;Wila ,uj;jk; kw;Wk; ,uj;jg; nghUl;fisg; ngWtjd; 

%yk; guTjy;. 
 ghjpf;fg;gl;l jhaplkpUe;J Nra;f;F jha;Nra; ,izg;Gj; jpR %yk; guTjy;. 

 

8.  Gw;W nry;> rhjhuz nry;ypy; ,Ue;J vt;thW NtWgLfpwJ? 
 
 
 
 
 
 

 
9.  tif - 1 kw;Wk; tif - 2 ePupopT Neha;fis NtWgLj;Jf. 

 

 
 
 
 
 
 
 
 
 
 
 
 
10. clw;gUkd; cs;stu;fSf;F czTf; fl;Lg;ghL gupe;Jiug;gjd; mtrpak; vd;d? 

 Fiwe;j fNyhup> ,ay;ghd Gujk;> itl;lkpd;fs;> fdpkq;fs;> fl;Lg;gLj;jg;gl;l 
fhu;Nghi`l;Nul;> nfhOg;G> mjpf ehu;r;rj;J kpf;f czTfs; Nghd;wit cly; vil 
mjpfupg;gijj; jLg;gitfshFk;. 

 vil Fiwg;gpy; fNyhup fl;Lg;ghL ghJfhg;ghdJk;> kpfTk; gaDs;sJk; MFk;. 
 

 
 
 
 

Gw;W nry; rhjhuz nry; 
cl;fUtpd; msT ,ay;ghdJ.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              cl;fU> ngupajhf ,Uf;Fk;. 
njhlu;e;J gFg;gilAk;. rhjhuzkhfg; gFg;gilAk;. 
kw;w nry;fSf;Fg; guTk;. kw;w nry;fSf;Fg; guthJ.              
NtWghL miljy; Fiwthf ,Uf;Fk;. nry;fs; ed;F NtWghL milAk;. 

fhuzpfs; 
tif-1 ,d;Rypd; rhu;e;j 

lahgB]; nky;ypl]; (IDDM) 
tif-2 ,d;Rypd; rhuhj 

lahgB]; nky;ypl]; (NDDM) 

Nehapd; jhf;fk; 10-20%  80-90% 

njhlq;Fk; 
gUtk; 

,sk;gUtj;jpy; njhlq;FfpwJ. 
(20 taJf;F FiwthNdhu;) 

tajhNdhupy; fhzg;gLfpwJ (90 
tajpw;F Nkw;gl;Nlhu;) 

cly; vil 
rhjhuzkhd cly; vil 
my;yJ vil Fiwjy;. 

cly;gUkd; 

FiwghL 
gPl;lh nry;fs; moptjhy; 
,d;Rypd; gw;whf;Fiw 
Vw;gLfpwJ. 

,yf;F nry;fs; ,d;RypDf;F 
gjpy; tpid GupahkypUg;gJ. 

rpfpr;ir ,d;Rypid vLj;Jf; 
nfhs;Sjy; mtrpakhfpwJ. 

czT> clw;gapw;rp kw;Wk; 
kUe;Jfshy; fl;Lg;gLj;jg;gLfpwJ. 
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11. ,ja Neha;fs; Vw;gLtijj; jLf;f Nkw;nfhs;Sk; Kd; vr;rupf;if eltbf;iffisf; $Wf. 
 Fiwthd fNyhup nfhz;l cztpid cl;nfhs;sy;> epiwTw;w nfhOg;G kw;wk; mjpf 

nfhy];l;uhy; nfhz;l czT tiffs;> Fiwthd fhu;Nghi`l;Nul;Lfs; kw;Wk; rhjhuz 
cg;G Mfpatw;iwf; Fiwthf cl;nfhs;Sjy;. 

 ehu;r;rj;J kpf;f czT> goq;fs;> fha;fwpfs;> Gujk;> fdpkk; kw;Wk; itl;lkpd;fis mjpfk; 
vLj;Jf; nfhs;Sjy;. 

 ehs;NjhWk; clw;gapw;rp> elj;jy;> Nahfh %yk; cly; viliag; guhkupj;jy;. 
 My;f`hy; gUFjy; kw;wk; Gif gpbj;jiyj; jtpu;f;f Ntz;Lk;. 

 

tpupthd tpilfs;: 
1.  kJ mUe;Jgtu;fSf;F Vw;gLk; gpur;rpidfis rupnra;tjw;fhd jPu;itj; jUf. 
 fy;tp kw;Wk; MNyhrid : 

 fy;tp kw;Wk; jFe;j MNyhridfs; toq;Fjy; 
 cly; nray;ghLfs; : 

 E}y;fs; thrpj;jy;> ,ir> tpisahl;L> Nahfh kw;Wk; jpahdk; Nghd;w eykhd 
nray;ghLfis Nkw;nfhs;s Ntz;Lk;. 

 ngw;Nwhu;fs; kw;Wk; rf kdpju;fsplk; cjtpia ehLjy; : 
 rpf;fy; epiwe;j R+o;epiy Vw;gLk;NghJ> ghjpf;fg;gl;l egu;fs; jq;fspd; ngw;Nwhu;fs; 

kw;Wk; rf kdpju;fsplkpUe;J cjtp kw;Wk; topfhl;Ljiyg; ngw Ntz;Lk;.   
 kUj;Jt cjtp : 

 cstpayhsu;fs; kw;wk; kdey kUj;Jtu;fsplkpUe;J cjtpfs; ngWtjd; %yk; 
jq;fSila ,f;fl;lhd epiyapypUe;J tpLgl;L> epk;kjpahd kw;Wk; mikjpahd 
tho;f;ifia tho KbAk;. 

 
2. kdpj clypd; ,ay;ghd nray;ghl;bw;F ehs;NjhWk; clw;gapw;rp nra;a mwpTWj;jg;gLfpwJ.  

jpdrup tho;f;ifapy; clw;gapw;rpapid Nkw;nfhs;tjd; ed;ikfs; ahit? 
 rhg;gpl;l czT nrupkhdk; MFk;.   
 ,uj;jf; Foha;fspy; nfhy];l;uhy; gbahJ. 
 ftdKk;> epidTj; jpwDk; mjpfupf;Fk;. 
 clypy; cs;s fopTg; nghUl;fs; tpau;itahf ntspNaWfpwJ. 
 cly; gUkd; Vw;glhJ. 
 ,ja Neha;fs; Nghd;w gy Neha;fs; Vw;glhky; MNuhf;fpakhf thoyhk;. 

3.  Gif gpbj;jypd; Mgj;Jfs; kw;Wk; Gifapiyapd; tpisTfis vOJ. 
 EiuaPuy; Gw;WNehia cz;lhf;Ffpd;wd. 
 Gifgpbj;jypdhy; njhz;il kw;Wk; %r;Rf;Foypy; Vw;gLk; tPf;fk;> %r;Rf;Foy; mow;rp 

kw;Wk; EiuaPuy; fhrNeha;f;F toptFf;fpwJ. 
 vk;igrPkh vDk; Nehia cz;lhf;FfpwJ. 
 cly; jpRf;fspy; i`ghf;rpahit cz;lhf;FfpwJ. 
 ,ja Neha;fs; cz;lhtjw;fhd Mgj;ij mjpfupf;fpwJ. 
 ,iug;ig kw;Wk; Kd;rpWFly; Gz;fis (my;ru;) Vw;gLj;JfpwJ. 
 Gifapiy nky;Yjy; tha; Gw;WNehia Vw;gLj;JfpwJ. 

 
22. Rw;Wr;R+oy; Nkyhz;ik 

1.  kuq;fs; ntl;lg;gLtjhy; cz;lhFk; tpisTfs; ahit? 
1. ngU nts;sk;> 2. twl;rp> 3. kz;zupg;G> 4. td capupfs; mopg;G> mUfptUk; rpw;wpdq;fs; 
Kw;wpYkhf mopjy;>5. capHGtp Row;rpapy; rkkw;w epiy> 6. gUt epiyfspy; khw;wk;> 7. 
ghiytdkhjy;> 

 
2.  td capupdq;fspd; thoplk; mopf;fg;gLtjhy; Vw;gLk; tpisTfs; ahit? 

 gy tpyq;fpdq;fs; mope;Jk;>  
 rpy tif tpyq;fpdq;fs; mopaf;$ba epiyapYk;  
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3.  kz;zupg;gpw;fhd fhuzpfs; ahit? 
1. mjpNtfkhf tPRk; fhw;W> 2. ngU nts;sk;> >3.epyr;rupT> 4.kdpjupd; eltbf;iffs;>5. 

fhy;eilfspd; mjpf Nka;r;ry;  
4.  Gijgbt vupnghUs;fis ehk; Vd; ghJfhf;f Ntz;Lk;? 

 kpfFiwe;j msNt ,aw;ifapy; fpilf;fpwJ. Mjyhy; ,tw;iw ghJfhf;f Ntz;Lk;.  
 

5.  #upa Mw;wy; %yk; vt;thW xU GJg;gpf;fj;jf;f Mw;wy; %yk; vdg;gLfpwJ?  
 #upad; ngUksT ntg;gj;ijAk; xspiaAk; ntspapLfpwJ.   
 #upadplkpUe;J xspMw;wy; Vwf;Fiwa ghjpasNt g+kpapd; Nkw;gug;ig te;J milfpwJ. 

,jpy; kpfr;rpwpa msitg; gad;gLj;Jtjd; %yk; ehk;> ek; ehl;by; ngUksT Mw;wy; 
Njitfspy; epiwT ngw KbAk;. 

 
6.  kpd;dZf; fopTfs; vt;thW cw;gj;jpahfpd;wd? 
 kpd;dZf; fopTfs; vd;gJ gad;gLj;j Kbahj> gioa> kPz;Lk; rupg;gLj;jp cgNahfpf;f 

Kbahj> kpd;rhu kw;Wk; kpd;dZ rhjdq;fisf; Fwpg;gjhFk ;.  
 
7.  kioePH Nrkpg;gpd; Kf;fpaj;Jtq;fs; ahit? 

i) epyj;jb ePHkl;lj;ij mjpfupf;fg; gad;gLfpwJ.  
ii) kz;mupg;igj; jLf;fg; gad;gLfpwJ.  
iii) FbePuhfg; gad;gLj;j KbAk;.  

8.  capup thAit gad;gLj;Jtjd; ed;ikfs; ahit? 
i) rikaYf;fhd vupnghUshfg; gad;gLfpwJ.  
ii) ePNuw;wg; gad;gLk; ,ae;jpuq;fisAk;> Nkhl;lhHfisAk; ,af;Ftjw;F gad;gLfpwJ.  
iii) kpd;rhu cw;gj;jpf;F gad;gLfpwJ.  

 
9.  fopT ePH Rw;Wr;#oypy; Vw;gLj;Jk; tpisTfs; ahit? 

 ,e;jpahtpd; ePiu khRgLj;Jtjpy; Kf;fpa gq;F tfpg;git tPl;L cgNahf kw;Wk; 
njhopw;rhiy cgNahff; fopTePH MfpaitahFk;.   

 fopT ePH> tptrha epyq;fis mRj;jg;gLj;JtNjhL> Rw;Wr;#oy; rPHNfl;ilAk; 
Vw;gLj;Jfpd;wJ.  

 
10. fhl;lopg;gpdhy; Vw;glf;$ba tpisTfs; ahit? 
  1.  ngU nts;sk;> 2. twl;rp> 3. kz;zupg;G> 4. td capupfs; mopg;G> mUfptUk; rpw;wpdq;fs; 

Kw;wpYkhf mopjy;>5. capHGtp Row;rpapy; rkkw;w epiy> 6. gUt epiyfspy; khw;wk;> 7. 
ghiytdkhjy;>  

 
tpupthd tpilfs;: 
1.  kio ePH Nrkpg;G mikg;Gfs; vt;thW epyj;jb ePH kl;lj;ij mjpfupf;fr; nra;fpd;wd? 

 Nkw;$iufspy; tpOk; kio ePiur; Nrkpj;jy;: 
 tPl;bd; Nkw;$iu mLf;F khbf; FbapUg;Gfs;> mYtyfq;fs;> Nfhapy;fs;> Mfpatw;wpy; 

nga;Ak; kio ePiu> njhl;bfspy; Nrfupj;J tPl;L cgNahfj;jpw;Fg; gad;gLj;jyhk;.  
 frpT ePHf; Fopfs;: 
 kio ePH tbfl;Lk; njhl;bfSf;F Foha; %yk; ,izf;fg;gl;Ls;sJ.  
 
fpuhkg;Gwq;fspy; kf;fs;> gy;NtW tiffspy; kio ePiu Nrkpf;fpwhHfs;.  mtw;Ws; rpy: 

 Vupfs; mikj;jy;: 
 xU Vupapy; kio ePH Nrfupj;jg;gpd;> mjpy; cs;s cgup ePH mUfpYs;s kw;nwhU 

fpuhkj;jpYs;s Vupia nrd;wile;J Nrkpf;Fk;gb mikf;fg;gl;bUf;fpwJ. 
 Cuzpfs;: 
 xt;nthU fpuhkg; Gwj;jpYk; rpwpa mstpyhd kioePiur; Nrkpf;Fk; tpjkhf “Cuzpfs;" 

mike;Js;sd.   
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2.  kz;zupg;ig ePtpH vt;thW jLg;gPH? 
 jhtug;gug;ig epiyepWj;jpf; nfhs;tjd; %yk;  
 fhy;eilfspd; mjpfkhd Nka;r;riyf; fl;LgLj;Jtjd; %yk;  
 gapHRow;rp kw;Wk; kz;ts Nkyhz;ik %yk;  
 epyg;gug;gpy; XLk; ePupid ePHgpbg;G gFjpapy; Nrkpg;gjd; %yk;.  
 fhLfs; cUthf;fk;> kiyfspy; epyj;ij rkg;gLj;Jjy;> ePNuhl;lj;jpw;F vjpHjpirapy; kz; 

cOjy; Mfpait %yk;  
 fhw;wpd; Ntfj;ij kl;Lg;gLj;j mjpf gug;gpy; kuq;fis eLtjd; %yk;  

 
3.  jplf;fopTfs; cUthFk; %yq;fs; ahit?  mtw;wpid vt;thW ifahsyhk;? 

 jplf;fopT 
efHg;Gwf; fopTfs;> kUj;Jt fopTfs;> njhopw;rhiyf; fopTfs; kw;Wk; kpd;dZf; 

fopTfs; Mfpatw;iw cs;slf;fpaJ.   

jdpj;J gpupj;jy; 
gy;NtW tifahd jplf;fopTfis kf;Fk; jd;ik cs;sit kw;Wk; 
kf;Fk; jd;ikaw;wit vd jdpj;J gpupg;gjhFk;. 

epyj;jpy; 
epug;Gjy; 

jho;thd gFjpfspy; jplf;fopTfis epug;GtJ MFk;.  fopT nghUl;fis 
epug;gpa gpwF mjd; Nky; kz;iz xU mLf;F epug;gp ruf;F CHjpfs; 
%yk; mOj;jr; nra;ayhk;.  2 Kjy; 12 khjq;fSf;Fs; fopTfs; 
epiygLj;jg;gLfpd;wd. mjpy; cs;s fupk nghUl;fs; rpijtilfpd;wd. 

vupj;J 
rhk;gyhf;fy; 

vupAk; jd;ik cila fopTfshd kUj;Jtkid fopTfis Kiwahf 
mikf;fg;gl;l vupa+l;bfspy; mjpf ntg;gepiyapy; vupj;J rhk;gyhf;fyhk;. 

cukhf;fy; 
capup rpijtilaf;$ba fopTfis kz;GOf;fis gad;gLj;jpAk; 
Ez;Zapupfisg; gad;gLj;jpAk; rpijtilar; nra;J kl;fpa cukhf 
khw;WtjhFk;. 

 
4.  fhLfspd; Kf;fpaj;Jtk; gw;wp $Wf.  

 fhL vd;gJ mlHe;j kuq;fs;> GjHfs;> rpWnrbfs;> nfhbfs; Nghd;wtw;iw cs;slf;fpa 
gy;NtW jhtu kw;Wk; tpyq;fpdq;fspd; thoplkhFk;.   

 fhLfs; ekJ ehl;bd; nghUshjhu Nkk;ghl;bw;F Kf;fpa gq;fspg;git.   
 fhLfs; kdpj tho;Tf;F ,d;wpaikahjit. NkYk; gyjug;gl;l GJg;gpf;fj;jf;f ,aw;if 

tsq;fspd; MjhukhfTk; tpsq;Fgit.   
 fhLfs;> kuk;> czT> jPtdk;> ehHfs; kw;Wk; kUe;J nghUl;fis mspg;git.  
 fhLfs; Rw;Wr;R+oy; Kf;fpaj;Jtk; cila ngUk; fhuzpfshFk;.   
 fhLfs; fhHgid epiyepWj;Jtjhy;> mit fhHgd; njhl;b vd;Wk; miof;fg;gLfpd;wd.  
 jl;g ntg;gepiyia xOq;FgLj;jp> kiog;nghopit mjpfkhf;fp Gtp ntg;gkhjiyf; 

Fiwj;J> nts;sk;> epyr;rupT> Nghd;w ,aw;ifr; rPw;wq;fis jLj;J td capupfis 
ghJfhj;J ePHgpbg;G gFjpfshf khw;wp nray;gLfpd;wd.  Rw;Wr;R+oy; rkepiyia NgZtjpy; 
Kf;fpa gq;F tFf;fpd;wd.  

 
5.  kz;zupg;gpdhy; cz;lhff;$ba tpisTfs; ahit? 

 kz;zpd; NkyLf;F> kl;fpa ,iy jiofs; kw;Wk; jhJ cg;Gf;fs; Kjypa jhtuq;fs; 
tsHr;rpailaj; Njitahd mtrpa nghUl;fisf; nfhz;Ls;sJ.   

 NkyLf;F kz;> fhw;W kw;Wk; ePNuhl;lj;jpdhy; mbj;Jr; nry;yg;gLtJ “kz;zupg;G" vdg;gLk;. 
kz;zupg;gpd; fhuzkhf kz;zpd; kl;Fk; Cl;lg; nghUl;fs;> tsk; Mfpait ntFthf 
Fiwe;J kz; tsj;ij Fiwf;fpwJ.  

 mjpNtfkhf tPRk; fhw;W> ngUnts;sk;> epyr;rupT> kdpjdpd; eltbf;iffs; kw;Wk; 
fhy;eilfspd; mjpf Nka;r;ry; Mfpait kz;zupg;gpw;fhd Kf;fpa fhuzpfshFk;.  
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6. tdq;fis Nkyhz;ik nra;tJk;> td capupdq;fis ghJfhg;gJk; Vd; xU rthyhd  
  gzpahff; fUjg;gLfpwJ? 

 ,aw;ifahd thoplj;jpy; (fhLfs;> Gy;ntspfs;> ghiytdq;fs;) thOk;> kdpjHfshy; 
tsHf;fg;glhj capupdq;fs; td capupfs; vdg;gLk;.   

 capupag; gy;tifj; jd;ikia epiyepWj;j td capupfs; mtrpakhfpd;wd.   
 td capupfs;> td Rw;Wyhit ikakhff; nfhz;L tUthiag; ngUf;Ftjhy; nghUshjhu 

tsHr;rpia Nkk;gLj;jpl cjTfpd;wd. fhLfs; ghJfhg;Gk;> td capupd ghJfhg;Gk; 
xd;NwhNlhd;W njhlHGilait.  

 td capup ghJfhg;Gr; rl;lk; 1972 Mk; Mz;L Vw;gLj;jg;gl;Ls;sJ.   
td capup ghJfhg;Gr; rl;lj;jpd; Kf;fpa mk;rq;fshtd: 
 Fwpg;gpl;l td capupfis Ntl;ilahLtJk; nfhs;tJk; jil nra;ag;gl;Ls;sJ.  
 td capupfis ghJfhf;f ruzhyaq;fs;> Njrpa g+q;fhf;fs;> kw;Wk; ghJfhf;fg;gl;l 

gFjpfis Gjpjhf cUthf;f toptif nra;ag;gl;Ls;sJ.  
 mopAk; epiyapy; cs;s capupfis ghJfhf;f rpwg;G jpl;lq;fs; Vw;gLj;jg;gl;Ls;sd.  
 kj;jpa tdtpyq;F thupak; Vw;gLj;jg;gl;L> mjd; %yk; Njrpa g+q;fhf;fSf;fhd mq;fPfhuk; 

toq;fg;gLfpwJ.  
 td capupfs;> kw;Wk; mtw;wpd; %yk; ngwg;gLk; nghUl;fs; njhlHghd tzpfk; 

jilnra;ag;gl;L xOq;FgLj;jg;gl;Ls;sJ.  
 
7.  kuGrhuh Mw;wy; %yq;fis gad;gLj;Jtjw;F gjpyhf kuGrhuh Mw;wy; %yq;fis  

 gad;gLj;Jtjd; Nehf;fq;fs; ahit? 
 GJg;gpf;fj;jf;f vuprf;jp nghJthf #upaxsp> fhw;W> kio> miyfs;> kw;Wk; Gtpntg;gk; 

Nghd;w ,aw;ifahf epug;gg;gLk; Mjhuq;fspy; ,Ue;J tUk; Mw;wy; vd 
tiuaWf;fg;gLfpwJ. ,ay;G my;yhj ,aw;ifahd Mjhuq;fs; ,aw;ifapy; Vuhskhdit. 
v.fh : #upa Mw;wy; kw;Wk; fhw;W Mw;wy; 

 
23. fhl;rpj;njhlu;G 

 
1. ];fpuhr;R (SCRATCH) vd;why; vd;d? 

mirt+l;ly;fisAk; Nfypr;rpj;jpuq;fisAk; tpisahl;LfisAk; vspjpy; cUthf;fg; 
gad;gLk; xU nkd;nghUNs ];fpuhr;R MFk;.  

 
2. jpUj;jp (EDITOR) Fwpj;Jk; mjd; tiffs; Fwpj;Jk; vOJf? 

i) Script Area : ,q;F epuy; fl;likf;fg;gLfpwJ. 
ii) Block Menu  : ,q;fpUe;J gpshf;F tifikiaj; NjHT nra;aKbAk;.  
iii) Block Palette : ,q;F gpshf;Ffis NjHT nra;ayhk;.  

 
3. Nkil (stage) vd;why; vd;d? 

    ];fpuhr;R rhsuj;ij jpwf;Fk; NghJ fpilf;Fk; gpd;dzpia Nkil vd;gH.  
 

4. ];gpiul;L (SPRITE) vd;why; vd;d? 
];fpuhr;R rhsuj;jpy; gpd;dzpf;F Nky; gFjpapy; cs;s fzpdp khe;jHfisf; ];gpiul;fs; 
vd;gH. 
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