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f.ngh.j (c.j) cjtpf; fUj;juq;F - 2022 

Nkyjpf thrpg;G Neuj;ij tpdhj;jhis thrpj;J tpdhf;fisj; njupT nra;tjw;Fk;> tpilfis vOJk;NghJ 
Kd;Dupik mspf;Fk; tpdhf;fis xOq;FgLj;jpf;nfhs;tjw;Fk; gad;gLj;Jf. 

Rl;nlz;  

                 nkhj;jk;  

,yf;fj;jpy; 

nrhw;fspy; 

                   FwpaPl;L vz; 

Gs;spapLk; guPl;rfu; 

guprPypj;jtu;        1 

                 2 

Nkw;ghu;it  

nra;jtu; 
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gFjp A 

  
 

1.  fzpjj; njhFj;jwpTf; Nfhl;ghl;ilg; gad;gLj;jp vy;yh  ,w;F  
 

 vd epWTf. 
 

…..…………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

2. xNu tupg;glj;jpy;   ,  Mfpatw;wpd; tiuGfis xNu Oxy 

jsj;jpy; gUk;gbahf tiuf. ,jpypUe;J my;yJ NtWtpjkhf rkdpyp  

[j; jpUg;jpahf;Fk;  ,d; vy;yh nka;g; ngWkhdq;fspd; njhiliaf; fhz;f. 
 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 
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3.  Xu; Mfz; tupg;glj;jpy;  ,  [j; jpUg;jpahf;Fk; gpuNjrk; R 

,id epow;wpf;fhl;Lf. mjpypUe;J mg;gpuNjrj;jpDs;  ,d; ,opTg;ngWkhdj;ijf; fhz;f. 
 

    ………………………………………………………………………………………………………………...……… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 
 

4. ,d; <UWg;G tpupapy; cs;s r+1 Mk; cWg;G  [ vOJf. ,jpypUe;J 

mt;tpupapy; tpfpjKW cWg;Gfs; vy;yhtw;wpdJk; $l;Lj;njhifia fhz;f. 
 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 
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………………………………………………………………………………………………………………………… 

5.   ,idf; fhz;f. 

     …………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

6.   Mfpa tisapfspdhy; cs;silf;fg;gLk; 

gpuNjrk;>  mr;irg;gw;wp  Miuad;fspD}lhfr; Row;wg;gLk;NghJ gpwg;gpf;fg;gLk;  fdtsT 

 -  fd myF vdf; fhl;Lf.  
 

……………………………………………………………………………………………………………………...… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 
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………………………………………………………………………………………………………………………… 

7.  ,dhy; jug;gLk; mjpgutistpd; kPJ  gukhdkhfTs;s Gs;sp  

tbtpy; jug;gLk; vdf; fhl;Lf. 
  gukhdk;  MFk; Gs;spapy; mg; gutisapf;F tiuag;gl;l nrt;tdpd; rkd;ghL  

   vd epWTf. 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 
 

08. gbj;jpwd; m MfTs;s  Neu;Nfhl;bw;F cw;gj;jp O tpypUe;jhd nrq;Fj;Jj; J}uk; 1 

myF MFk;.  ,w;F mt;thwhd ,U epiyfs; cz;L vdf; fhl;b> mt; xt;nthU 

epiyf;Fkhd  ,d; rkd;ghl;ilj; jUf.  

   mt; ,U NfhLfisAk; vjpu;g;gf;fq;fshfTk; Ms;$w;W mr;Rf;fs; %iytpl;lq;fshfTk; 

mikAkhwhd rha;rJuj;jpd; gug;gsT  rJu myFfs; vdf; fhl;Lf 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 
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09.  Nfhl;bd; kPJ ikak; mike;Js;s  vd;w tl;lk; 

  y-mr;ir njhLtNjhL> x – mr;rpdhy; 8 myF ePsKs;s ehnzhd;W ntl;lg;gLfpwJ 

   vdf; fhl;Lf. 
 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 
 

10.  [g; gpuNahfpj;J>  MftpUf;f  ,w;F 

    vdf; fhl;Lf.  

    vdpd;  MFk;  

   vdf; fhl;b  vd ca;j;jwpf. 

 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………… 
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………………………………………………………………………………………………………………………… 
Part - B  

Answer Only 5 Questions, 
 

11' (a)   > x ck; a vd;gJ nka; xUikAk; vd;f. vd;f.   

 vd;gJ  ,d; xU fhuzp vdpd; a ,d; ngWkhdj;ijf; fhz;f.  

      a ,d; ,g; ngWkhdj;Jf;F  [ vOjp   ,d; %yq;fisg; ngWf. 

mjpypUe;J  p nka; xUikahf ,Uf;f  vd tiuaWf;fg;gl;Ls;s 

,Ugbf;Nfhit  ,id vOJf. 

       vy;yh  ,w;Fk;  ,Ugbr;rkd;ghl;bw;F nka;ahd> NtWNtwhd %yq;fs;  

  cz;L vd epWTf.  

       p ≠ 0> p ≠ 3 MftpUf;f>  ,d; %yq;fspd; epfu;khw;iw %yq;fshff; nfhz;l 

,Ugbr;rkd;ghL  ,idf;fhz;f. vd;gdtw;wpd;jd;ikfhl;bfs; 

xd;Nw vd NkYk; fhl;Lf. 

 

      (b)    vd;gjd; %yk; jug;gLk; gy;YWg;gp  ,id 

          ,dhy; tFf;Fk; NghJ kPjp  vd epWTf. mj;Jld;  [f;  

        fhz;f. mt;  ,d; ngWkhdq;fSf;F  vd;gJ  ,d; xU fhuzp vdf;  

        fhl;b>  ,id  tbtpy; fhl;Lf. ,q;F  

        Jzpag;glNtz;ba khwpypfs;. 

 

 

12' (a). fPNo cs;s ml;ltizapy; %d;W njhopy;fSf;F cupajhfj; njupT nra;j  

      njhopy; thz;ikahsu;fisf; nfhz;l FOnthd;W jug;gl;Ls;sJ. 

      

    

 

 

 

 

 

,f; FOtpypUe;J 5 mq;fj;jtu; nfhz;l nraw;FOnthd;iwj; njupT nra;a 

Ntz;bAs;sJ. fPNo jug;gl;Ls;s xt;nthU tifapd; fPo; epakpf;fg;gl $ba Ntwhd 

nraw;FOf;fspd; vz;zpf;iffisf; fhz;f. 

 

i. vt;tpj tiuaiwAk; ,y;yhj NghJ 

njhopy; Mz; ngz; 

itj;jpau; 3 1 

jhjp 7 4 

cjtpahsu; 5 5 
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ii. itj;jpau;> jhjp> cjtpahsu; Mfpa %d;W JiwapdUk; gpujpepjpj;Jtk; nra;tNjhL 

itj;jpau; Jiwapy; kl;Lk; Mz;> ngz; ,U gpuptpdupd; gpujpepjpj;Jtk; Njitahf 

cs;sNghJ 

iii. itj;jpau;fs; midtuJk; gpujpepjpj;Jtk; Njitahd NghJ 

 

 

(b).   vdf; nfhs;Nthk;.  

    vdf; fhl;Lf. 

 Kbtpy; njhlupy; r MtJ cWg;G  [ vOJf. 

( )
1

n

n r

r

V U
=

=  > ( )
2

2

1

n

n r

r

W U
=

=  vd tiuaWf;fg;gLk; vdpd;  vd;gtw;iwf; fhz;f. 

 vd;gJ xUq;Fkh? ckJ tpilia cWjp nra;f. 

 

13'(a).    vdj; jug;gl;Ls;sJ. 

8TA B C=  vdpd;> p ,d; ngWkhdj;ij fhz;f. ,q;F p vd;gJ xUikahFk;. 

p ,d; mg; ngWkhdj;Jf;F  TB A [f; fhz;f. 

mjpypUe;J T TA B B A+  vd;gJ Xu; rkr;rPu;j; jhak; vd epWTf. 

( )TA B P I=  MFkhW 
( )2 2

P

 vd;w xU jhak; csjhf ,Uf;Fkh? 

,q;F I vd;gJ tupir 2 Md ru;trkd;ghl;Lj; jhak;. ckJ tpilia cWjp nra;f. 

 
 

(b).  vd;gJ xU rpf;fy; vz;zhf ,Uf;f 2 6Z   vd;w epge;jidiaj; jpUg;jpnra;Ak; gpuNjrk; R 

,id Mfz; jsj;jpy; fhl;Lf.  

   ,g;NghJ  vd;gJ gpuNjrk; R ,y; mlq;Fk;  
RZ x iy= +  ,  vd;w rpf;fy; vz; vd;f. 

(i)  %yk; jug;gLk;  [f; fhz;f.  

(ii)   vd;w ,uz;L rpf;fy; vz;fSk; gpuNjrk;  ,y; mlq;FkhW  fhzg;glKbAkhd 

 gpuNjrj;ij  gpuNjrj;jpDs; Ntwhf;fpf; fhl;Lf.  

(iii)  vd;gJ Nkw;gb  gpuNjrj;jpy; mlq;FkhWk;  vd;gJ cau;thf ,Uf;FkhWk;  

vd;gJ ,opthf ,Uf;FkhWk; Kjyhk; fhy;tl;lj;jpy; mike;j rpf;fy; vz;zhFk;.  ,id 

 tbtpy; vOJf.  

(iv) ,jpypUe;J  >  vd;gtw;iwj; Jzpe;J. j Nkha;tupd; Njw;wj;ijg; gad;gLj;jp  

 ( )
12

1212w w i w w+ + − =  vdf; fhl;Lf. 
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14'(a) , p , q vd;gd nka; xUikfshFk;. 

      vd;gJ  vDk; tisapapd; mZFNfhlhFk;.  ,w;F  ,y; 

     xU epiyj;j Gs;spAk; cz;L.  xUikfisj; Jzpf.  

      rhu;gpd; x Fwpj;j Kjyhk; ngWjpahd  MdJ  ( )
( )

2

4 3
 ' ,   2

2

x
f x x

x

−
= 

−
 

vd;gjd;    %yk; jug;gLk; vd epWTf.  

     x - mr;rpd; kPJs;s ntl;Lj; Jz;L> y- mr;rpd; kPJs;s ntl;Lj;Jz;L> jpUk;gy; 

Gs;spfs;> mZFNfhLfs; vd;gtw;iwj; njspthff; fhl;b  rhu;gpd; gUk;gbahd  

 tiuig tiuf. 

      Fwpj;J  ,d; ,uz;lhk; ngWjpahd  ,    vdj; jug;gl;LssJ. 

 

     mjpypUe;J tisap  kPJs;s tpgj;jpg; Gs;spfspd; Ms;$Wfisj; Jzpf. 

 

(b). 
1l  

2l  vd;gd xd;Wld; xd;W    Nfhzj;ij Mf;FkhW> kl;lkhd jiuapy; Neu;Nfhl;by; 

mikf;fg;gl;Ls;s cau;tY kpd; flj;Jk; ,uz;L ghijfshFk;. 
1D  tpepNahf 

epiyaj;jpypUe;J Muk;gpf;Fk; ,t; ,uz;L ghijfspy; 
2l  kpd; flj;J ghijapy; ,ilapy; 

1D  ,ypUe;J KiwNa 20km , 80km J}uj;jpy;  
1T , 

2T  vDk; tpepNahf kpd; khw;wpfs; 

 mike;Js;sd.  kpd; flj;Jk; ghijapy;  
1D  ,ypUe;J 

 J}uj;jpy; NtnwhU 
2D  cg tpepNahf epiyankhd;W mikf;fg;gl;L 

2 1D T >  

vd;w ,uz;L Neu;Nfhl;L kpd; fk;gpfs; %yk;  ,   cld;  
2D  cg tpepNahf epiyak; 

,izf;fg;glNtz;bAs;sJ. 

  vdg; ngWf. ,q;F x ,d; tPr;irAk; 

Fwpg;gpLf. 

 kpd; fk;gpfspd; nkhj;j ePsk; ,opthFk; tifapy;  cg tpepNahf epiyaj;ij  

,d; kPJ mikf;ff; $ba ,lj;jpw;F  ,ypUe;J cs;s J}uk; vt;tsT? 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

3   
l1 

l2 

T2 

T1 

D2 D

1

2 

1

1 
20km 

80km 
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15' (a).  0a   MfTs;s  ,w;F ( ) ( )
0 0

   

a a

f x dx f a x dx= −   vd epWTf. 

         
( )

2

2 2

0 Sin Sin Cos

d
I





  
=

−
  

( )

2

2 2

0 Cos Sin Cos

d
J





  
=

−
  vd vLf;f. 

         I J= −  vdf; fhl;Lf. 

         mjpypUe;J 
( )

2

0
Sin Cos Sin Cos

d




   −  ,id kjpg;gpLf. 

 

  (b). ( )( ) ( )( ) ( )
22 2 21 1 1 1x Ax B x C x x D x= + + + + + + +  MFkhW A,B,C  xUikfisj; Jzpe;J> 

     ( ) ( )( ) ( )
22 2 21 1 1

1 1 1 1
2 2 2

x x x x x x= + − + + + +  vdf; fhl;Lf. 

 mjpypUe;J 
( )( ) ( ) ( )

2 2

22

1 1 1
   ln

2 1 11 1

x x
dx

x xx x

 +
 = −

+ ++ +   
  vd fhl;lyhk; vd epWTf.     

,q;F  nka; xUikahFk;. 

 

  (c).nghUj;jkhd gpujpaPl;ilg; gad;gLj;jp  

    

1

43

1

3 2

1

1 1
 tan   dx

x x

−   
   
   
  ,idj; njhifaPl;Lg; ngWkhdj;ijf; fhz;f. 

 

 

16'   Gs;spapD}lhfr; nry;Yk; m gbj;jpwd; cs;s  Neu;Nfhl;bd; kPJs;s  

ahNjDk; Gs;sp P MdJ  vDk; gukhd tbtj;jpy; vOjg;glyhk; 

vdf; fhl;Lf.  

   ,q;F  vd;gJ gukhdk; . 

   gf;fnkhd;wpd; ePsk; 4 myFfSk;  MfTk; ABCD ,lQ;RopahfTk; vLf;fg;gl;l  

   rha;rJuk; KOtJk; Kjyhk; fhy;tl;lj;jpDs; mike;jpUg;gNjhL gf;fk; AB MdJ OX 

     mr;Rf;Fr; rkhe;jukhfTk; cs;sJ. NkYk;  MFk;.  

(i) NkYs;s Nfj;jpufzpj tiff;Fwpg;igg; gad;gLj;jp  rha;rJuk; ABCD ,d; B,D 

cr;rpfspd; Ms;$Wfisf; fhz;f. C cr;rpapd; Ms;$WfisAk; ngWf. 

(ii)  NkYs;s mNj Nfj;jpufzpjg; Ngiwg; gad;gLj;jp AC %iytpl;lj;jpd; gbj;jpwidf; 

fz;L AC. BD %iytpl;lq;fspd; rkd;ghLfisf; fhz;f. 

(iii) KiwNa AB, BC gf;fq;fis tpl;lq;fshff; nfhz;l  vd;w ,uz;L  

  tl;lq;fspdJk; rkd;ghLfisf; fhz;f. 

        tl;lq;fs; epkpu;Nfhzj;jpy; ntl;Lfpd;wdth? ckJ tpilf;fhd fhuzj;ij 

vOJf. 
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   (iv)   rha;rJuj;jpd; ikaj;jpD}lhfr; nry;tJk; AB gf;fj;Jf;Fr; rkhe;jukhd Nfhl;bd; kPJ 

   ikaj;ijf; nfhz;lJkhd  tl;lk;  tl;lj;ij epkpu;Nfhzj;jpy; ntl;LfpwJ. 

     vd vOjKbAk; vdf;  

   fhl;Lf. 

    ,d; Miu  myFfs; vdpd;  ,w;F ,uz;L epiyfs; cz;L vdf; fhl;b mtw;wpd;  

   rkd;ghLfisg; ngWf. 

 

17' (a).  Mfpa cWg;Gf;fspy;  ,id vOJf. A,B 

vd;gtw;iwg;  nghUj;jkhdthW njupT nra;J Cos Sin  
2


 

 
+ = − 

 
 vdg; ngWf. 

mjpypUe;J  0 0Sin  110 Cos  200= −  vdTk;   vdTk; fhl;b 

0 0Tan  110 Co  20 0t+ =   

    vd;gij ca;j;jwpf. 

 

  (b).  4 2Cos  4 Cos  2  8Cos 10Cos 2   − = − +  vdf; fhl;Lf. 

    mjpypUe;J Cos4 Cos2 =  rkd;ghl;ilj; jpUg;jp nra;AkhW Cos  ,d; ngWkhdq;fisf; 

fhz;f. 

  (c). ABC Kf;Nfhzpapy; A,B cr;rpfspypUe;J vjpu;g;gf;fq;fSf;F tiuag;gl;l ,ilaq;fs; 

KiwNa AD,BE MFk; AD, BE NfhLfs; G ,y; nrq;Fj;jhfr; re;jpf;fpd;wd. NkYk; 

tof;fkhd Fwpg;gPLfspy;  MFk;. nghUj;jkhdthW njupT nra;ag;gl;l 

Kf;NfhzpfSf;F Nfhird; tpjpiag; gad;gLj;jp  vdf; fhl;Lf. 

  (d)    vd;w rkd;ghl;ilf; fUJf. ,jpypUe;J x Ij; jpUg;jp 

nra;Ak; rkd;ghl;ilg; ngWf. 

     ,jpypUe;J> Nkw;gb rkd;ghl;Lf;Fg; nghUj;jkhd jPu;Tfis vOJf.  

 

 

 

 


