
f.ngh.j.(c. ju) cjtpf; fUj;juq;F - 2016

 tptrha tpQ;Qhdk; - tpdhj;jhs; I 
Gs;sp toq;Fe; jpl;lk;  

  

 

tpdh ,y. tpil tpdh ,y. tpil

(1) 2 (26) 1

(2) 3 (27) 3

(3) 5 (28) 4

(4) 4 (29) 2

(5) 1 (30) 4

(6) 4 (31) 1

(7) 4 (32) 4

(8) 3 (33) 2

(9) 1 (34) 4

(10) 3 (35) 1

(11) 1 (36) 5

(12) 1 (37) 4

(13) 4 (38) 2

(14) 1 (39) 3

(15) 3 (40) 3

(16) 2 (41) 2

(17) 1 (42) 4

(18) 4 (43) 4

(19) 2 (44) 5

(20) 3 (45) 2

(21) 3 (46) 5

(22) 1 (47) 4

(23) 2 (48) 1

(24) 3 (49) 2

(25) 1 (50) 4

      1 Gs;sp × 50 } 50 Gs;spfs;

[ gf;. 2 Ig; ghu;f;f.



tptrha tpQ;Qhdk; - tpdhj;jhs; II 
Gs;sp toq;Fk; jpl;lk;   

gFjp A - mikg;Gf; fl;Liu

1 (A) (i) 5 mm/hr            
    

   (ii) 25mm/hr  ,Yk; mjpfupj;jy;.  

   (iii) 1. kio nga;j fhyg;gFjpia mwpa Kbjy;.  

    2. kiotPo;r;rpr; nrwpit mwpa Kbjy;.

    3. cr;r> ,opT kiotPo;r;rpfs; fpilf;fg;ngw;w Neuq;fis mwpe;Jnfhs;s Kbjy;.$

     cr;r> ,opT kiotPo;r;rp msTfis mwpe;J nfhs;s Kbjy;.

       ^4 Ÿ 5 } 20 Gs;spfs;&
 

 (B)  (i) X -  iejurdpwf;fk;  
    Y - mNkhdpahthf;fk; 

    Z - iej;jpNuw;whf;fk;          

   (ii) X -  Pseudomonas denitrificans
      Thiobacilud denitrificans
      Micrococcus denitrificans
         (,dg;ngau; mtrpakd;W)

    Z -  Nitrobacter
  

   (iii) Rhizobium             

   (iv) tay; $ePu;tbg;G Fiwtthd epyk; 
    

(v) ew;Nghriz epiyik 

       ^4 Ÿ 8 } 32 Gs;spfs;&

 (C)  (i) 1. epyq;fs; moptiljy;  

    2. Ntiytha;g;gpd;ik $ tWik 
    

   (ii) 1. tptrhaf; FbNaw;wq;fs; Vw;gly;.   
2. mgptpUj;jpj; jpl;lq;fis eilKiwg;gLj;jy;.

3. cs;@u; czT cw;gj;jpia mjpfupj;jy;.

4. ePu;g;ghrdj; jpl;lq;fisg; Gduikj;jy;.
5. mgptpUj;jp elbtbf;iff;Fj; Njitahd rl;lq;fis ,aw;Wjy;.  

 

   (iii) 1. epye;Jz;lhf;fg;gly; (Frequented Land use)  
2. NghjpasT ePu; fhzg;glhik 

	 • tpj;J $ eLifg;nghUs; Nghjhik 
 • njhopEl;g mwpT Nghjhik 

 • re;ijg;gLj;jy; $ fsQ;rpa trjpfs; Nghjhik ^4 Ÿ 6 } 24 Gs;spfs;&

 (D) (i) 1. ,y;yj;jpDs; ntspNa ,Ue;J nfhz;L nry;yg;gLk; cgfuzq;fs; %yk; 

2. EioAk; egu;fs; %ykhf

3. gupfupf;fg;glhj tpj;Jfs;$ eLifg; nghUl;fs;$ G+r;rp vjpu;g;G tiyapy; Vw;gl;l gOJfs; 

Clhf 
     

   (ii) 1. ntspNa ,Ue;J nfhz;L tug;gLk; cgfuzq;fisj; njhw;WePf;fy;.    

2. • ,y;yj;Js; Eiotjw;F tpNrl cilfs;> rg;ghj;Jfs; toq;Fjy;. 

 • njhw;WePf;fg;gl;l tpj;Jfs;> eLifg; nghUl;fisg; gad;gLj;jy;.   

• jukhd G+r;rp vjpu;g;G tiyiag; gad;gLj;jy;
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 (iii) 1. ghjfkhd #oy; epiyikfisj; jtpu;j;Jf;nfhs;s Kbjy;.    

2. • gapu;fSf;F mz;ikapYs;s #oypd; CO2 nrwpit cau;kl;lj;jpy; NgZtjd; %yk; 

xspj;njhFg;ig mjpfupj;jy;  

 • xspj;njhFg;G kl;Lg;gLj;jg;gLk;NghJ nraw;if xspia toq;fp tpisr;riy 

mjpfupj;jy;.

  ^4 Ÿ 6 } 24 Gs;spfs;&

 2	 (A)	 (i)	 1.	• #ow; rkdpiy Fok;Gjy;.

   2. • ed;ik gaf;Fk; G+r;rpfs; kw;Wk; Ez;zq;fpfs; mopf;fg;gly;.  

    • czTtiyapd; Clhf kdpjd;$ tpyq;Fspd; clypy; Nru;jy;.   

    • ePu;j;Njf;fk;> tspkz;lyk; Mfpad khriljy;.  

    • capu;g;gy;tifikf;Fg; ghjpg;G Vw;gly;. 

    • gPilehrpdpfSf;F vjpu;g;Gj;jd;ik nfhz;l g+r;rpapdq;fs; cUthjy;.   

    • ePu;epiyfspy; ew;Nghriz epiyik vw;gly;. 

   (ii)	 1.	• czTld; tha; %ykhf

   2. • tspAld; Nru;e;J Rthrj;njhFjpf;F  

    • NjhypYs;s fhaq;fs; Clhf 

   (iii)	 1.	• Gw;WNeha;$ rpWePuf Neha; Vw;gly;  

   2. • jiytyp$ the;jp$ kaf;fk; Mfpa xt;thik ,ay;Gfs;

   (iv) 1. Clfq;fs; %ykhf kf;fSf;F tpopg;g+l;ly;     

   2. fLk; er;Rj;jd;ik nfhz;l cw;gj;jpfisj; jahupj;jy; $ tpdpNahfpj;jy; Mfpatw;iwj; 

jil nra;jy;  

   (v) 1. Nrjd tptrhak; 
   2. fhg;Gg; gapu;r;nra;if  ^4 Ÿ 10 } 40 Gs;spfs;&
    

 (B) (i) A - ntspNaw;W Foha;  
   B - cwpQ;ry; Foha;  

   C - ntspNaw;Wk; thapy;  
    D - Kryk;            ^4 Ÿ 4 } 16 Gs;spfs;&

	 	 (ii)	 • Nky;Nehf;fpr; nry;Yk;NghJ cwpQ;ry; thy;T %ykhf rpypz;lupd; fPo;g;gFjpf;F ePu; 

cl;nry;yy;     

• Keyk; fPo;Nehf;fpr; nry;Yk;NghJ ntspNaw;Wk; thy;T %ykhf rpypz;lupd; Nkw;gFjpf;Fr; 

nry;Yjy;.               ^4 Gs;spfs;&

  (iii) fopTfSld; $ba ePiug; gk;Gk;NghJ     ^4 Gs;spfs;&

  

 (C)  (i) [g;ghdpa jpirkhw;wf;$ba fyg;ig $ ,wF fyg;ig 
  

   (ii) a. Kl;fyg;ig    

    b. tl;lj;jl;L `Nuh $ Kl;gw; `Nuh $ rhypLfUtp 

   (iii) Kg;Gs;sp ,izg;G (Three point linkage)  
     ^4 Ÿ 4 } 16 Gs;spfs;&

 (D) (i) 1 mDNrgj; njhopw;ghLf;nfd    

    2  gjhu;j;jq;fs; nfhz;L nry;yg;gl$ jhtuq;fspd; tpiwg;Gj; jd;ikia NgZjy;.

   (ii) 

,ur 

kNdhkhdp
jhtuj; jz;L
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   (iii) NtuKf;fk; mDNrgj; njhopw;ghLfSld; njhlu;Ggl;bUj;jy;. 

   (iv) MtpaPu;g;G ,Otpir 

     ^4 Ÿ 5 } 20 Gs;spfs;&

 3 (A) (i) epue;ju taypy; ehl;Lk; tiu eLifg; nghUl;fisg; guhkupf;Fk; ,lkhFk;.

   (ii) 1  kzy; ehw;WNkil $ rhb ehw;WNkil (nghypj;jPd;)   

    2 ];nghd;[; ehw;WNkil $ jl;L ehw;WNkil  

   3 lnghf; ehw;WNkil $ Nrw;W ehw;WNkil $ jl;L ehw;WNkil 

   (iii) 1  vupj;jy;    
    2 gq;fRehrpdp njspj;jy;.  
   3 mjpf ntg;gj;Jf;F cl;gLj;jy;. 

    ÷ Jkkhf;fy; 

    ÷ nfhjpePiu ,ly;   

   (iv) 1  Kisjpwd; 85% ,Yk; mjpfkhff; fhzg;gly;.    

    2 fopTg; gjhu;j;jq;fs; ,y;yhjpUj;jy;$ 
   3 fis tpj;Jf;fs;> gpw gapu; tpj;Jf;fs; mw;wpUj;jy;

    ÷ cilahj tpj;Jfshf ,Uj;jy;  

    ÷ gPilj; jhf;fk; ,y;yhjpUj;jy;   

    ÷ epuk;gpa tpj;Jfs; mjpfk; ,Uj;jy;  
     

  (v) 1  madkz;ly ehlhifahy; ntg;gepiy mjpfupj;jy;. ,jd; fhuzkhf mDNrgr; 

nraw;ghLfs; Jupjkhfp tho;jfT mw;Wg;Nghjy;.     

    2 jukhd fsQ;rpa trjp ,y;yhjpUj;jy;.  

   3 mWtil> gjg;gLj;jy; Mfpad fhuzkhf tpj;Jf;fspy; nghwpKiw fhaq;fs; Vw;gly;.

     ^4 Ÿ 12 } 48 Gs;spfs;&

  (B) (i) epyj;Jf;Fj; njspf;fg;gl;l njspjputj;jpd; msT = 6000 - 2950
         = 3050 ml

         =  3050 ml  

   (ii) 3050 × 10000     = 305000 ml      
       100
       = 305 l       

   (iii)  305      =         19 jhq;fpfs;  
   16

^4 Ÿ 3 } 12 Gs;spfs;&
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3 (C)  (i) 

    2 4 6 8 10 12 14 16 18 20 22 24

2

A

I1

I1B C
4

6

8

10

12

14

16

gz;lk; A

A 

gz;lq;fspd;

njhif  

tuT nryTf; NfhL

   

    

gz;lk; A ,d; Efu;T = 200 = 200   =  20
        10

gz;lk; B ,d; Efu;T = 200 = 200   =  10
        20

   (ii) a  myFfs; 08  
    b gad;ghl;L tisapia tiujy;. 
   c 1.  NkypUe;J fPo;Nehf;fp tise;J fhzg;gLk; $kiw rha;T nfhz;lJ.   

     2. cw;gj;jpapy; Gs;spia Nehf;fp Fopthf fhzg;gly; 

    3. gad;ghl;L tisapia ntl;lhJ.

   (iii) a  tuTnryTf; Nfhl;bd; rha;T  = 10 = 0.5
       20

  

     

    b tuTnryTf; Nfhl;bd; rha;T  = 1 = 0.5
(Kf;Nfhzp ABC If; fUJk;NghJ)   2

 

   

c  rpwg;G Efu;tpd;NghJ tuT nryTf; Nfhl;bd; rha;T> gad;ghl;L tisapapd; rha;T 

Mfpad rkkhFk;.
            
   d A gz;lj;jpd; xU myfpid mjpfupg;gjw;nfd mu;g;gzpf;fg;gLk; gz;lk; B ,d; 

msT> vy;iyg; gpujpaPl;L tpfpjk; (MRS) MFk;. ,J gad;ghl;L tisapapd; rha;T 

%yk; Fwpg;gplg;gLk; Efu;Nthupd; tUkhdj;Jf;F mika A, B Mfpa gz;lq;fspy; 

nfhs;tdT nra;af;$ba cr;r myFfspd; vz;zpf;ifia tifFwpf;Fk; Gs;spfis 

,izf;Fk;NghJ fpilg;gJ tuT nryTf; NfhlhFk;. gad;ghl;L tisapapd; rha;T 

tuT nryTf; Nfhl;il njhLk; Gs;sp Efu;Nthu; rkdpiyahFk;.

 (iv) gad;ghl;L tisap NtW Gs;spfspy; tuT nryTf; Nfhl;il njhLifAw;whYk; mg;Gs;sp 

Efu;Nthu; rkdpiy vdf; fUjg;glhikf;F me;j Gs;spfs; gad;ghl;L tisapf;F fPo; 

my;yJ Nky; fhzg;gLtNj fhuzkhFk;.

     ^4 Ÿ 10 } 40 Gs;spfs;&
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4 (A) (i) 

2010 2011 2012 2013 2014 Mz;L 

Nfhopapiwr;rp

cw;gj;jp

(000 MT)  

             

   (ii) =   104.16 + 116.76 + 137.39 + 144.54 + 150.32 
    =  653.17 / 5 

  =  130.634

    =  130634 MT 

  (iii) a. Kl;ilfSf;fhd Nfs;tp mjpfupj;jy;. 

   b. kpf Fiwthd fhyj;jpy; cw;gj;jpiag; ngWjy;.

   c. Fiwe;j ,lg;gug;gpy; mjpf tpyq;Ffis tsu;f;f Kbjy;.

  guhkupg;G ,yF. 

  (iv) a. FUzhfy;  

   b. Gj;jsk; $ nfhOk;G $ fk;gfh $ fSj;Jiw

     ^4 Ÿ 6 } 24 Gs;spfs;&

 (B) (i) nghUj;jkhd J}z;ly; %yk; rpw;wiwr; Rtu; RUq;Ftjd; tpisthf rpw;wiwg; Glf 

ntspapDs;> ghyhdJ Kiyr;Rug;Gg; Glfk; kw;Wk; Kiyf;fhk;G Glfj;Jf;F 

tpLtpf;fg;gly;.
	 	 	
   (ii) X  - euk;GfspD}L nra;jp gazpj;jy;. 

   Y  - xl;rpNuhrd; Ruj;jy;.

  (iii) X  - Hypothalamus
   Y  - Kw;gf;ff; fgr;Rug;gp
  

  (iv)  a -  mjpudypd; $ vg;gpndg;upd; 

   b - mjpupdw; Rug;gp 

     ^4 Ÿ 7 } 28 Gs;spfs;&

 (C) (i) 0.77 x 40 = 30.8g / ehnshd;wpw;F

  (ii) a -  clw;fyq;fspd; tsu;r;rp  

   b -  Nja;tiljy; $ ,ioaq;fisg; GJg;gpj;jy; $ <NkhFNshgpd; cw;gj;jp $ gpwnghUs;  

      vjpup cw;gj;jp 

  (iii) gaw;wpy; iyrPd; Nghd;w mj;jpahtrpa mkpNdh mkpyq;fs; gw;whf;Fiwahf mikjy;.

     ^4 Ÿ 4 } 16 Gs;spfs;&
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 (D) (i) czT> cl;nfhs;s KbahjthW nghUj;jkw;w epiyf;F cl;gly;.

  (ii) 1 tsu;r;rp NtWgly;  
    2  Nghrizfs; ,of;fg;gly;

   3  ÷  ftu;r;rp Fd;Wjy; 

    ÷  ghJfhg;Gj; jd;ik mw;Wg;Nghjy; 

    ÷ gpRgpj;jy; $ xl;Le;jd;ik nfhz;ljhf khWjy; 

    ÷ kzj;jpy; khWgly; 

    ÷ Gwj;Njhw;wk; khWgly; 

    ÷ Rit khWgly; 

    ÷ Ez;zq;fpj; njhw;Wf;F cs;shjy; 

     ÷   mkpyj;jd;ikapy; khw;wk; Vw;gly; 

  (iii) 1. <uypg;G  
    2. ntg;gepiy

    ÷   nghwpKiwr; Nrjq;fs;

    ÷   fhyk; 

 (iv)   kuGuPjpahd ew;fhg;G Kiwfs;  Nfhl;ghLfs;

  ^1& cg;gply;     nrwpthf;fy; $ gpurhuz ePufw;wy;  

  ^2&  GifA+l;ly;     ePiu mfw;Wjy; $ Ez;zq;fpfs; moptiljy;. 

  ^3&  mr;rhW jahupj;jy;   mirw;wpf;fkpy nehjpaq;fs; 

     ^4 Ÿ 8 } 32 Gs;spfs;&

   

[  gf;. 8 Ig; ghu;f;f.
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gFjp B - fl;Liu

(1)  (i) fhyepiy khw;wj;jpdhy; tptrhaj;jpy; vw;gLk; nry;thf;F.

   fhyepiy khw;wj;ij tiutpyf;fzg;gLj;jy;  (10 Gs;spfs;)

Ú  kiotPo;r;rpf; Nfhyk;> guk;gy; Mfpad khw;wkiljy; kw;Wk; fhw;wpd; Nfhyk;> guk;gy; Mfpad 

khw;wkiltjd; fhuzkhf tul;rpahd fhyepiy Vw;gly;.  

Ú  tspkz;ly ntg;gepiy mjpfupg;gjhy; mjpfsT ePuhtp tspkz;lyj;jpy; NrUk;. ,jd; fhuzkhf 

mjpf nrwpTila kio fpilf;Fk;. ,jdhy; nts;sg;ngUf;F Vw;gLk;. milay; gbjy;> kz; 

rupT> ePu;j;Njf;fq;fspd; nfhs;ssT Fiwjy;> tskhd kz; mfw;wg;gly; Mfpad epfOk;.

Ú  kiotPo;r;rpapy; Vw;gLk; khw;wk; fhuzkhf ghrdePu;j; jl;Lg;ghL gapu;fs; tul;rpf;Fl;gly;> 

kz;zpd; tsk; Fd;wy;> kz;zpYs;s <uypg;Gf; Fiwjy;> ePz;l fhyj;jpw;Fg; gpd;du; nga;Ak; 

kio fhuzkhf mWtilf;Fg; gpe;jpa ,og;Gf;fs; mjpfupj;jy;> Neha;gPilfs; mjpfupj;jy;.

Ú  thdk; Kfpy;fs; epiwe;jjhff; fhzg;gLtjdhy; xspapd; nrwpT Fiwtile;J xspj;njhFg;G 

Fiwtiltjdhy; tpisr;ry; Fd;Wk;. 

Ú  ntg;gepiy mjpfupf;Fk;NghJ Mf;fpukpg;Gf; fisfs; ngUFk;.

Ú  ntg;gepiy mjpfupf;Fk;NghJ Mtpahjy; mjpfupj;J ePu;Kjy;fs; tw;Wk;.

Ú  vy;dpNdh> yhdpdh epiyikfs; Vw;gLk;.

Ú  ntg;gepiy mjpfupg;Gf; fhuzkhf tpyq;Ffs; jifg;Gf;Fs;shtjhy; fhy;eil cw;gj;jpfs; 

FiwtilAk;. 

Ú  ,uT ntg;gepiy Fiwtiltjhy; tay;fspd; tpisr;ry; Fd;Wk;.

Ú  mjpf ntg;gepiy fhuzkhfg; gapu;fspd; MAl;fhyk; FiwtilAk;.

Ú  ntg;gepiy mjpfupg;Gf; fhuzkhf fly;kl;lk; mjpfupg;gjdhy; gapu;nra;aj; jf;f epyg;gug;gpd; 

msT FiwtilAk;.

  ^10 tplaq;fis tpsf;f 8‹5 } 40 Gs;spfs;& 

(ii) czitj; juepakg;gLj;jypd; Kf;fpaj;Jtk;

 czT jug;gLj;jiy tiutpyf;fzg;gLj;jy;  (10 Gs;spfs;)

Ú  Efu;Nthiug; ghJfhj;jy;.

Ú  jukhd czTfSf;F mjpf Nfs;tp epTtjhy; cw;gj;jpahsUf;F mD$yk; fpilf;Fk;.

Ú  Fwpg;gpl;l cztpd; jdpj;Jtk; cau;e;j juk;> ghJfhg;ghd jd;ik Mfpad 

cWjpg;gLj;jg;gLk;.

Ú  jukhd czTfis Efu;tjhy; MNuhf;fpakhd kf;fs; cUthtu;. ,jdhy; Neha;fSf;fhd 

rpfpr;irfSf;F Vw;gLk; nryT FiwthFk;.

Ú  tsg; gad;ghl;L tpidj;jpwd; mjpfupf;Fk;.

Ú  jhd; nfhs;tdT nra;Ak; nghUl;fs; gw;wp Efu;Nthu; mwpe;Jnfhs;s Kbjy;.

Ú  czT cw;gj;jpfspd; Vw;Wkjpia mjpfupf;;f Kbjy;. ,jdhy; me;epar; nryhtzp 

cau;tilAk;.

  ^8 tplaq;fis tpsf;f 8‹5 } 40 Gs;spfs;&
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(iii) ney; cw;gj;jpia mjpfupf;f Nkw;nfhs;sf;$ba eltbf;iffs;

 Ú  ghrdePu; fpilf;ff;$ba gpuNjrq;fspy; xU tUlj;jpy; gapu;nra;af;$ba Nghfq;fspd; 

vz;zpf;ifia mjpfupj;jy;.

 Ú  jpUe;jpa new;Ngjq;fspd; gad;ghl;il Nkk;gLj;jy;.

 Ú  tUlhe;jk; gapu;nra; epyg;gug;ig mjpfupj;jy;.

 Ú  re;ij tha;g;Gf;fis Vw;gLj;jy;.

 Ú  grisf;fhd khdpak; toq;fg;gly;

 Ú  rpwe;j tpupthf;f Nrit 

 Ú  tpijney; cw;gj;jp Ntiyj;jpl;lk;.

 Ú  fld; trjp mspj;jy;

 Ú  murpdhy; ney; nfhs;tdT nra;ag;gly;.

 Ú  fsQ;rpa trjpfis toq;Fjy;.

         ^10 tplaq;fis tpsf;f 10‹5 } 50 Gs;spfs;& 

(2) (i)  ePu; khriljiy tiutpyf;fzg;gLj;jy;.

ePu;> njhw;WjYf;F cs;shjNy ePu; khriljy; vdg;gLk;.

(cjhuzk; MWfs;> ePNuhilfs;> fly;> epyj;jb ePu;)

,jd; fhuzkhf #oy; khrilAk;.

ghjpg;ghd Nru;itfisr; rupahf mfw;whikapdhy; khriljy; fhuzpfs; Neubahf my;yJ 

kiwKfkhf ePu;epiyfspy; tpLtpf;fg;gly; fhuzkhf ,e;j epiyik Vw;gLk;.

 (10 Gs;spfs;)
   

  ePu; khriltjw;F VJthFk; tptrhar; nraw;ghLfs; :

  Ú  gPilehrpdpfis Kiwaw;w tifapy; gad;gLj;jy;.

  Ú  ,urhadg; grisfis Kiwaw;w tifapy; gad;gLj;jy;.

  Ú Kiwaw;w tpjj;jpy; fopTfis mfw;Wjy;.

  Ú  Kiwaw;w ePu; Kfhikj;Jtk;

   ^2‹4}8 Gs;spfs;&

 ePu; khriljiyf; Fiwg;gjw;F Nkw;nfhs;sf;$ba eltbf;iffs; : 

Ú  xd;wpize;j gPilf;fl;Lg;ghl;L Kiwia eilKiwg;gLj;jy;;.

Ú  mjpf ghjpg;ghdJ nraw;gL gjhu;j;jq;fisf; nfhz;Ls;s gPilehrpdpfisj; jilnra;jy;.

Ú gapu;fSf;Fj; Njitahd msit> Njitahd ,lj;jpy; kl;Lk; gPilehrpdpfis gpuNahfpj;jy;.

Ú gPilehrpdpfis Gfhu;Nghy; tprpWtijf; fl;Lg;gLj;jy;.

Ú grisapLk;nghJ xd;wpize;j gapu;g;Nghriz Kfhikj;Jtj;ijf; (IPNS) filg;gpbj;jy;.
Ú rpghu;R nra;ag;gl;l ,urhag; grisia kl;Lk; gad;gLj;Jjy;.

Ú rupahd Kiwapy; fopTg; nghUl;fis mfw;Wjy;.

Ú rPuhd ePu; Kfhikj;Jtk;.

                      ^tpsf;Ftjw;F 4 ‹ 8 } 32 Gs;spfs;&

 

^ii) Fwpg;gpl;l epyj;jpy; Muk;gg; gz;gLj;jiy Nkw;nfhs;shJ tpj;ij ehl;Lkplj;jpy; my;yJ tupirapy; 

kl;Lk; Jizg;gzg;Lj;jiy Nkw;nfhs;sNy G+r;rpag; gz;gLj;jyhFk;.

  ^10 Gs;spfs;&
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 G+r;rpag; gz;gLj;jy; kz;zpd; ngsjpf epyikfspy; nry;thf;Fr; nrYj;Jk; tpjk; :

Ú  tpj;Jf;fis ehl;Lk; ,lj;jpy; kl;Lk; Jizg;gz;gLj;jy; Nkw;nfhs;sg;gLtjdhy; kz;zpd; 

mlu;j;jp Kjypy; FiwAk;.

Ú  kz;zq;fpfspd; nraw;ghL fhuzkhf kz;zpd; fl;likg;G Nkk;gLk;

Ú  kz;zpy; cs;s Ntu; tyaj;jpd; mfj;JwpQ;ry; mjpfupf;Fk;.

Ú Ntu;j;njhFjp cs;s ,lj;jpd; fhw;W}l;lk; mjpfupf;Fk;.

Ú  Nrjdg; gjhu;j;jq;fs; fdpg;nghUshf;fj;jpw;F cs;shFk; tPjk; mjpfug;gjdhy; kz;zpd; epwk; 

FiwtilAk;.

^8‹5 } 40 Gs;spfs;&

 (iii) kz;zPu;f; fhg;Gf;fhd tiutpyf;fzk;. ^10 Gs;spfs;&
          

 iff;nfhs;sf;$ba eltbf;iffs; :

÷  kz;Zf;F %Lgil ,ly; $ %Lgapu;r;nra;if

÷  G+r;rpag; gz;gLj;jy;

÷ epoy; toq;fy;

÷  fhw;Wj; jilfshf jhtuq;fis ehl;Ljy;.

÷  kz; fl;likg;ig Nkk;gLj;jy;. $ kz;Zld; Nrjdg; nghUl;fisr; Nru;j;jy;.

               ^5 tplaq;fis tpsf;Ftjw;F 8‹5 } 40 Gs;spfs;&

3  (i)  Ez; ,dg;ngUf;fk; :

÷  tu;j;jfuPjpahd gapu;r;nra;iff;nfd jha;j;jhtuj;ijnahj;j kfl;jhtuq;fis mjpf 

vz;zpf;ifapy; FWfpa fhyj;jpDs; cUthf;ff;$ba KiwNa Ez; ,dg;ngUf;fkhFk;.                                                       

 ^10 Gs;spfs;&

  ÷  ,r;nrad;Kiw njhlu;ghf gpd;tUk; fl;lq;fs; Ie;Jk; tptupf;fg;gl Ntz;Lk;.

    1 jha;j;jhtuj; njupTk; guhkupg;Gk;

     2  Explant ,idj; jhgpj;jy;
     3  ngUf;fy; epiy

     4  Ntu;tplr; nra;jy;

     5  ehw;Wf;fis Gwwr;#oYf;F ,irthf;fy;.

 ^5 tplaq;fis tpsf;Ftjw;F 8‹5} 40&

 (ii)  ePu;tbg;Gf;fhd tiutpyf;fzk;   ^10 Gs;spfs;&

  eltbf;iffs;

  ÷  Nkw;gug;G ePu;tbg;G Kiwfisg; gad;gLj;jy;. 

       ÷  cg Nkw;gug;G ePu;tbg;G Kiwfisg; gad;gLj;jy;.

  ÷  ePiug; gk;Gjy;.

       ÷  mjpf Mtpahjy; MtpAapu;g;Gf; nfhz;l kuq;fis ePu; Njq;fpAs;s ,lq;fspy; ehl;Ljy;.

                                                       ^ehd;F tplaq;fis tpsf;Ftjw;F  10‹4} 40 Gs;spfs;&

 (iii) jhtuq;fspy; guk;giuayF khwy;fis Vw;gLj;jy; gw;wpa tiutpyf;fzk; ^10 Gs;spfs;&

      ÷  njupT

      ÷  fyg;Gg; gpwg;G ,dtpUj;jp

      ÷ tpfhu ,dtpUj;jp

      ÷ guk;giuayFg; nghwpapay; (capu;j;njhopDl;gk;)

^10‹4} 40 Gs;spfs;&
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4' (i)  ,urhadg; gPilehrpdp> ,urhadg; grisfs; Mfpad gad;gLj;jg;glhJ Nkw;;nfhs;sg;gLk; 

gapu;r;nra;ifNa Nrjd tptrhak; vdg;gLk;.       (10 Gs;spfs;)

       Kf;fpaj;Jtq;fs; :

1.  Nrjdgrisg; gad;ghL fhuzkhf kz;Zf;F vy;yh NghrizfSk; fpilg;gjdhy; kz; tsk; 

ngWk;.

2.  Nrjdg; gjhu;j;jq;fspdhy; kz;zpYs;s er;Rg; gjhu;j;jq;fs; mfj;JwpQ;rg;gLtjdhy; gapu;fshy;  

,it mfj;JwpQ;rg;gly; FiwAk;.

3.  kz;zq;fpfspd; njhopw;ghL mjpfupg;gjdhy; kz;zpd; tsk; mjpf fhyk; ePbj;Jf; 

fhzg;gLk;.

4.  er;Rj;jd;ikahd ,urhadg; gjhu;j;jq;fs; gad;gLj;jg;gLtjdhy; tpisr;rypd; juk; 

mjpfupf;Fk;.

5. jukhd tpisr;riy mjpf tpiyf;Fr; re;ijg;gLj;Jtjd; %yk; tptrhapfSf;F mjpf 

mD$yq;fs; fpilf;fg; ngWjy;.

6.  ,urhadg; gjhu;j;jq;fs; mw;w czTfis cl;nfhs;tjd; %yk; MNuhf;fpakhd kf;fs;  

cUthjy;.

7.  jukhd tpisr;ry;fis ntspehl;Lr; re;ijfSf;F mDg;Gtjd; %yk; mjpf me;epar; 

nryhtzpia <l;bf;nfhs;s Kbjy;.

8.  grisahf Nrjg;grisiag; gad;gLj;Jtjd; %yk; #oy; khriljy; FiwtilAk;.

9.  ,urhad gris > gPilehrpdpfs; Mfpatw;Wf;fhd nryT FiwtilAk;.

10.  Nrjdg;gris mjpfk; nfhz;l kz;zpd; ePu; mfj;JwpQ;ry; mjpfupg;gjdhy; kz;zupg;G 

FiwAk;.

                                                      ^8 tplaq;fis tpsf;Ftjw;F 8‹5} 40&

4  (ii)  #oYf;F ctg;ghd gPilf; fl;Lg;ghl;L Kiwfs; - 

      nghwpKiw        gapuhf;ftpay; Kiw 

÷  ifahy; Nru;j;J mopj;jy;              ÷  rPuhd kz; gz;gLj;jy;

÷  fha;fSf;F kiwg;gply; ÷  gpuNjr tptrhapfs; xd;whfg; gapu;nra;jy;

÷  xspg;nghwp itj;jy;                        ÷  cupa fhyj;jpy; gapu;rnra;if Nkw;nfhs;sy;;

÷  ngNuhNkd; nghwp itj;jy;  ÷  rpghu;R nra;ag;gl;l grisia cupa fhyj;jpy;

÷  Kl;gw;iwahy; thUjy;  ,ly;.

÷  Fq;fpypak; G+rg;gl;l E}yhy; thUjy; ÷  rPuhd ePu; Kfhikj;Jtk;

÷  RsF tPRjy;         ÷  gapu;r;nra;ifia md;kpj;j #oypy; fisf;  

  fl;Lg;ghl;il Nkw;nfhs;sy;.

                           ÷  gapu;r; Row;rp

                                  ÷  vjpu;g;Gg; Ngjq;fis gapuply;

                                                 ÷  nrbfSf;F ,ilapy; cupa ,ilntspia  

  ,ly;

                                              ÷  fyg;Gg; gapu;nra;if

 capupay; Kiw                      ÷  nghwpg;gapu; tsu;j;jy;

÷  xl;Lz;zpfis mwpKfQ; nra;jy;           ÷  ntWg;G+l;Lk; gapu;fis tsu;j;jy;

÷  ,iunfstpfisg; gad;gLj;jy;

÷  Nehahf;fpfisg; gad;gLj;jy;

                                                                           ^10 ‹ 5 - 50 Gs;spfs;)
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(iii) gz;izapd; Kfhikj;Jt eltbf;iffis ,yFgLj;Jtjw;nfd gjpTfis Nkw;nfhz;L Ngzg;gLk; 

jfty;fs; gz;iz mwpf;iffs; vdg;gLk;.

^10 Gs;spfs;)

 Kf;fpaj;Jtk; :

1.  gz;izapd; gy;NtW cw;gj;jpj; Jiwfs; njhlu;ghd nryTfs;> tUkhdk;> ,yhgk; my;yJ 

el;lk; Mfpatw;iw mwpaKbjy;.

2.  gz;izr; nryTfisg; gFg;gha;Tnra;J cs;sPLfspd; gad;ghl;il tpidj;jpwdhf Mf;f 

Kbjy;.

3.  rkfhy cs;sPl;Lj; Njitapid mwpa Kbjy;.

4.  gz;izapy; cs;s gy;NtW ngsjpf> epjp tsq;fis kjpg;gPL nra;jy;.

5.  gz;izapd; tUkdtupia nrYj;j ,yFthjy;.

6.  epr;rakw;w jd;ikfis ,opthf;fy;.

7.  gz;izia tpidj;jpwdhf ePz;l fhyk; NgZjy;.

8.  gz;izapYs;s eypTfis ,dq;fhzy;.

                                                                                                             

^vl;L tplaq;fis tpsf;Ftjw;F 8‹5} 40 Gs;spfs;&

5  (i) Nfhopapd; czTr; rkpghl;bd; tiutpyf;fzk;.       (8 Gs;spfs;) 

 

myF

fz;lg;ig

Kd;dpiug;ig
fopaiw 

FUl;Lf; Foy; 

miug;Gg;ig 

rpW Fly;

fsk;

^ngauplg;gl;l tupg;glj;jpw;F 10 Gs;spfs;&

^tupg;glj;jpw;F 02 Gs;spfs;&

^ngaupl 08 Gs;spfs;&

1  tha; 

 myfhfj; jpupgile;Js;sJ. ,q;F nghwpKiwr; rkpghL eilngwhJ. mikNyR nehjpak; 

Ruf;fg;gl;lNghJk; rkpghL eilngwhJ.

2  fz;lg;igapy; czT jw;fhypfkhfj; Njf;fp itf;fg;gLk;.

3  Kd;dpiug;igapy; nehjpaq;fs; Ruf;fg;gl;lNghJk; rkpghL eilngwhJ.

4  vspa ,iug;igapapy;; nghwpKiwr; rkpghL eilngwhJ.

5  rpWFlypy; nehjpar; rkpghL eilngw;W tpisTfs; mfj;JwpQ;rg;gLk;.

6 Gujr; rkpghL> khg;nghUs; rkpghL> nfhOg;G rkpghL> nehjpaq;fs; gw;wpf; Fwpg;gply; 

mtrpakhdjhFk;. 

7  fopaiwj; Jthuk; %ykhf fopTfs; ntspNaw;wg;gLk;.

8  FUl;Lf;Flypy; gw;wPupahf;fs; %yk; czT rpwpastpy; rkpghl;Lf;F cl;gLk;.

9  ngUq;Flypy; ePu; mfj;JwpQ;rg;gLk;.

10 fopaiwj; Jthuj;jpD}lhf fopTfs; ntspNaw;wg;gLk;.

^4 ‹ 8 } 32 Gs;spfs;&
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(ii)  jukhd gapu; tpisr;ry; mwpKfk;.       (10 Gs;spfs;)

  jukhd gapu; tpisr;riy ngWtjw;F Nkw;nfhs;s Ntz;ba eilKiwfs; : 

÷  gapu;r;nra;if eltbf;iffSf;F nghUj;jkhd epyj;ijj; njupTnra;jy;.

   Neha;> gPilf; nfhs;is epiy gw;wpa tuyhw;iwf; nfhz;buhj epyj;ijj; njupTnra;tjd; %yk; 

MNuhf;fpakhd gapu;r;nra;ifiaAk; mjD}lhf jukhd tpisr;risAk; ngwyhk;.

÷  gpuNjrj;Jf;Fg; nghUj;jkhd gapu;r; rpghupRfis iff;nfhs;sy;.

   tptrhar; #oypay; tya tiuglj;Jf;F mika mt;tg; gpuNjrq;fSf;F cupa gapu;g;Ngjq;fis 

njupTnra;J ntw;wpfukhd gapu;r;nra;ifia Nkw;nfhz;L jukhd tpisr;ry;fisg; ngw;Wf; 

nfhs;syhk;.

÷  MNuhf;fpakhd eLifg; nghUl;fisg; gad;gLj;jy;.

 MNuhf;fpakhd gapu;r;nra;if %yk; jukhd tpisr;ry; fpilf;Fk;. 

÷  gapu;r;nra;iff;F Rj;jkhd ePiug; gad;gLj;jy;.

 tptrha ,urhadq;fs;> ifj;njhopy; fopTfis nfhz;l ePu; Mfpatw;iwg; gapu;r;nra;iff;Fg; 

gad;gLj;Jtijj; jtpu;j;jy;.

 cjhuzk; : ghu cNyhfq;fs; Nru;tijj; jLj;jy;.

           pH ngWkhdj;ijg; nghUj;jkhd tPr;rpy; NgZjy;.

÷  rhjfkhd kz; epyikfisg; NgZjy;.

  fw;wad; khw;wPl;Lf; nfhs;ssT> pH ngWkhdk; Mfpad rPuhff; fhzg;gl;lhy; Nghrizf; 

FiwghL jtpu;f;fg;gl;L jukhd tpisr;ry; fpilf;Fk;.

÷  #oYf;F ctg;ghd grisg; gad;ghL.

 Nrjdg; grisg; gad;ghL fhuzkhf er;Rj;jd;ik mw;w gapu; tpisr;ry;fs; fpilj;jy;.

÷  #oYf;F ctg;ghd gPil> Neha;f; fl;Lg;ghLfis Nkw;nfhs;sy;.

÷  nghUj;jkhd gapu;r;nra;iff; Nfhyk;> gapu;nra;if Kiw Mfpatw;iw iff;nfhs;sy;.

 cjhuzk; : Nrjd tptrhak;> fhg;Gg; gapu;r;nra;if> Row;rpg; gapu;r;nra;if. 

^8 ‹ 5 } 40 Gs;spfs;&

5  (iii) tpj;J cwq;Fepiy tiutpyf;fzk;

<uypg;G ntg;gepiy> tsp Nghd;w nghUj;jkhd epiyikfs; toq;fg;gLkplj;J tpj;jpd; Kisf;fj; 

jf;f Mw;wy;  

 ^10 Gs;spfs;&

    tho;jfitg; NgZtjw;F Nkw;nfhs;s Ntz;ba eltbf;iffs; :
 

    ÷  <uypg;igf; fl;Lg;gLj;jy; :

       tpj;Jf;fspd; <uypg;G mjpfupf;Fk;NghJ mtw;wpd; RthrtPjk; mjpfupj;J Nrkpg;G cztpd; msT 

FiltilAk;. mt;thNw gw;wPupah> gq;fR Mfpatw;wpd; ghjpg;G Vw;gLk;. MfNt> <uypg;G rpwg;ghd 

mstpy; Fiwf;fg;gl;L fsQ;rpag;gLj;jg;gl Ntz;Lk;.

          cjhuzk; : ney;ypd; <ug;gjd; 13-14%

   ÷  ntg;gepiyf; fl;Lg;ghL 

        fsQ;rpa ntg;gepiy 5
o
C tiu Fiwtiltjdhy; nehjpaj; njhopw;ghL Fiwtile;J tho;jfit 

ePz;l fhyk; ghJfhf;fyhk;. mjpf ntg;gkhd #oypy; tpj;Jf;fis fsQ;rpag;gLj;Jtjdhy; 

tpj;Jf;fspy; mDNrgj; njhopw;ghLfs; J}z;lg;gl;L tho;jfT FiwtilAk;.

  ÷  tspkz;ly rhuPug;gjidf; fl;Lg;gLj;jy;

      tspkz;ly rhuPug;gjd; mjpfupf;Fk;NghJ tpj;Jf;fspy; ePuhtp mfj;JwpQ;rg;gl;L tpj;Jf;fspd; 

mf<uypg;G mjpfupf;Fk;. ,e;j tpj;Jf;fspd; tho;jfT FiwtilAk;.

   cjhuzk; : ePufw;wpfisg; gad;gLj;jy;.

  ÷  nghwpKiwr; Nrjq;fisf; fl;Lg;gLj;jy; 

           mWtil nra;jy;> #lbj;jy; > nfhz;L nry;yy; Mfpatw;wpd;NghJ tpj;Jf;fSf;F Vw;gLk; 
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,og;Gfisf; Fiwf;f Ntz;Lk;.

÷  gq;fR> gw;wPupah> G+r;rpfisf; fl;Lg;gLj;jy; 

     Ez;zq;fpfspd; jhf;fj;ijf; fl;Lg;gLj;j tpj;Jfisr; Rj;jkhfg; Ngz Ntz;Lk;. G+r;rpr; Nrjj;ijf; 

fl;Lg;gLtj;Jtjw;F fsQ;rpaj;jpd; Rj;jk; Kf;fpakhdjhFk;. fsQ;rpak;> nfhs;fyd;fs; Mfpad 

J}gkhf;fp njhw;WePf;fg;gl Ntz;Lk;.   

÷  tspiaf; fl;Lg;gLj;jy;  

    fsQ;rpar; #oypy; xl;rprd; mjpfupg;G fhuzkhf tpj;jJf;fspd; Rthrk; mjpfupf;Fk;. ,jd; 

fhuzkhf O2 Fiwthd #oypy; tpj;Jf;fisf; fsQ;rpag;gLj;Jtjdhy; tho;jfit Ngz KbAk;. 

N2 / H2  thA nfhz;l #oypy; fsQ;rpag;gLj;Jtjd; %yk; Rthrj;ijf; Fiwj;J tho;jfit 

mjpfupf;fyhk;.    

^8 ‹ 5 } 40 Gs;spfs;&

6   (i)  czTg; gy;tifikahf;fj;jpd; mwpKfk;

    Efu;Nthu; tpUg;Gf;Fg; nghUj;jkhdthW gad;ghl;Lf;F ,yFthd tifapy; Fwpj;j cznthd;iw 

gy;NtW gupkhzq;fspy; re;ijf;F rku;g;gpj;jNy czTg; gy;tifikahf;fk; vdg;gLk;.

    ^10 Gs;spfs;&

Kf;fpaj;Jtk; 

÷  re;ijf; Nfs;tpAk; re;ijg; gq;Fk; mjpfupf;Fk;.

÷  czT tpuakiljiyf; Fiwj;jy;.

÷  czitg; gjg;gLj;Jk;NghJ ,of;fg;gLk; Nghrizfis kPz;Lk; mspj;jy;. (ts%l;ly;)

÷  rpy czTfisg; gy;tifikahf;fk; nra;tjd; %yk; kl;LNk czthf cl;nfhs;s KbAk;.

 cjhuzk; : ghiu kPd; Rit Fiwe;j kPd; tifahf miktJld; mjid fUthlhf;Fk;NghJ 

Rit mjpfupf;Fk;. 

÷  cztpy; ,y;yhj Nghrizf; $Wfis cztpy; Nru;g;gjd; %yk; cztpd; Nghrhf;Fj; 

jd;ikia mjpfupj;jy;.

÷  gUtfhy cw;gj;jpfspd; tpiyj; jsk;gy;fisj; jtpu;j;jy;.

÷  rpy gapu;fs; Fwpg;gl;l gpuNjrq;fspy; kl;Lk; tiuaiwf;Fl;gl;L ,Ug;gjdhy; mtw;iw 

gy;tifikahf;fk; nra;tjd; %yk; ehL KOtJk; mDg;g KbAk;.

÷ Efu;Nthu; tpUg;Gf;F mika gy;NtWgl;l cw;gj;jpfs; re;ijf;Ff; fpilf;fg;ngwy; mjpfupj;jy;. 

                                                      ^5 ‹ 8 } 40 Gs;spfs;&

(ii)  fisfs; mwpKfk;

jhtug; Nghriz> ePu;> ,ltrjp> xsp Mfpatw;Wf;Fg; gapu;fSld; Nghl;bapLtJk; gapu;fspd; 

epyTiff;Fg; ghjpg;ig Vw;gLj;JtJkhd nrbfs; fisfs; vdg;gLk;.   

                                                           ^10 Gs;spfs;&

xspj;njhFg;Gf;fhd ,irthf;fq;fs; 

÷  ghjfkhd #oiyj; jhq;fp tsUk; Mw;wy;.

 cwq;Fepiy> epyf;fPo;g; ghfq;fs; Mfpa ghjfkhd #oy; epyikfspy; fPo; thof;$ba 

Mw;wiyf; nfhz;bUj;jy;.

÷  mjpf vz;zpf;ifahd tpj;Jf;fis cUthf;fy;.

 ÷  FWfpa tho;f;if tl;lj;ijf; nfhz;bUj;jy;.

 ÷  gy;NtWgl;l ,dg;ngUf;f Kiwfs; fhzg;gly;.

  (,ypq;f / ,ypq;fkpy; Kiwfs; fhzg;gly;)

 ÷   Jupj tsu;r;rp fhzg;gly;

  cjhuzk; : ry;tPdpah 

 ÷   tpidj;jpwdhd guk;gy; Kiwfs; fhzg;gly;.

  cjhuzk; : fhw;W> gris ePu;> tpyq;Ffs;> gris> njhopyhsu; Mfpad %yk;

 ÷  fbdkhd #oiy ed;F jhq;fp tsuf;$ba jd;ik
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 ÷  Neha; gPilfisj; jhq;fp tsuf;$ba Mw;wy;.

                                                          ^5 ‹ 8 } 40 Gs;spfs;&

(iii)  tpidj;jpwdhd xspj;njhFg;G mwpKfk;       ^10 Gs;spfs;&

 jhtuq;fspy; nfhz;Ls;s ,irthf;fq;fs;

÷  jhtu ,iyfspy; mlq;fpAs;s FNshugpy; a, b Mfpatw;wpd; msT

Ú xspj;njhFg;gpy; Neubahfg; gq;fspg;Gr; nra;Ak; FNshugpy; a, b Mfpad jhtuq;fspy; 

cs;sd. ,it xspj;njhFg;gpd; tpidj;jpwid mjpfupf;Fk;. 

÷   ,iyfs; xspia Nehf;fp jpirNfhl;LgLj;jg;gl;bUj;jy;.

÷  mjpf msT xspiag; ngwf; $bajhfTk; fpilf;Fk; xspia tpidj;jpwdhfg; gad;gLj;j 

cjTtjhfTk; xspia Nehf;fp ,iyfs; mike;jpUj;jy;.  

÷  xspGftplf;$ba Nkw;Nwhy; fhzg;gly;.

 xsp cl;nry;yy;.

÷  ,iyfs; nky;ypajhfTk; jl;ilahfTk; fhzg;gly;.

÷  mjpf vz;zpifahd ,iytha;fisf; nfhz;bUg;gjdhy; thAg;gupkhw;wk; tpidj;jpwd; 

kpf;fjhFk;.

÷  xspf;Fj; J}z;lw;Ngwhf ,iytha;fs; jpwj;jy;.

÷  ,iyapy; gue;j fyd;njhFjp fhzg;gLtjdhy; czit ,yFtpy; nfhz;L nry;y 

Kbjy;.

÷  ePiu tpidj;jpwdhf tpdpNahfpf;f Vw;wjhf gue;j fyd; njhFjp fhzg;gly;.

÷  gy;NtW ,iynahOq;Ffs; fhzg;gly;. vy;yh ,iyfSf;Fk; xsp fpilf;ff; $bathW 

,iyfs; mike;jpUj;jy;.

    cjhuzk; : RUspAU ,iy xOq;fikg;G

^8 ‹ 5 } 40 Gs;spfs;&

 * * * 
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