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mwpTWj;jy;fs; 

 gFjp - A ,d; vy;yh tpdhf;fSf;Fk; tpil vOJf. xt;nthU tpdhTf;Fk; 

tpilfisj; jug;gl;l ,lj;jpy; vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;> ePu; 

Nkyjpfj; jhs;fisg; gad;gLj;jyhk;. 

 gFjp - B ,y; cs;s 7 tpdhf;fspy; tpUk;gpa 5 tpdhf;fSf;F khj;jpuk; tpil 

vOJf. 

 xJf;fg;gl;l Neuk; Kbtile;jJk; gFjp A MdJ gFjp B apw;F NkNy 

,Uf;ff;$bajhf ,U gFjpfisAk; ,izj;Jg; guPl;irkz;lg Nkw;ghu;itahsuplk; 

ifaspf;f. 

 tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; 

nry;tjw;F mDkjpf;fg;gLk;. 
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gFjp – I A 

 

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

        vdf; fhl;Lf. 
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…………………………………………………………………………………………………………… 

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

 

2. xNu tupg;glj;jpy;              |   | Mfpatw;wpd; tiuGfisg; gUk;gbahf 

tiuf. ,jpypUe;J> rkdpyp      |   |  Ij; jpUg;jpg;gLj;Jk;   ,d; 

nka;g;ngWkhdq;fisf; fhz;f.  

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

…………………………………………………………………………………………………………… 
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3. xNu Mfz; tupg;glj;jpy; 

(i)    (  √ )  
  

 
 

(ii) |   |    

vd;gtw;iwj; jpUg;jpahf;Fk; rpf;fnyz;fs;   I tifFwpf;Fk; Gs;spfspd; 
xOf;Ffisg; gUk;gbahf tiuf. 
,jpypUe;J> ,t;nthOf;Ffspd; ntl;Lg; Gs;spfspdhy; tifFwpf;fg;gLk; 

rpf;fnyz;fis               tbtpy; vLj;Jiuf;f; ,q;F     ck;  

      ck; MFk;. 
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…………………………………………………………………………………………………………… 

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

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

 

4. (√  √ 
 

 )
  

 vd;gjd;   ,d; VWtYf;fspyhd tpupapy; cs;s    ,d; Fzfj;ij 

vOJf.    ,d; Fzfk; xU tpfpjKW vz; vdpd;   ,d; ngWkhdj;ijAk; tpfpjKW 

Fzfj;ijAk; fhz;f. 

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

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

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

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

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

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

…………………………………………………………………………………………………………… 
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5.      
 

  

   (  
 

  
)

√      √   
 

√   

 
  vdf; fhl;Lf. 

 

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

…………………………………………………………………………………………………………… 
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6.   
 
 
 
 

       
,                 vd;Dk; tisapfspdhy; cs;silf;fg;gLk; 

gpuNjrk;   - mr;irg; gw;wp    Miuad;fspD}lhfr; Row;wg;gLfpd;wJ. ,t;thW 

gpwg;gpf;fg;gLk; jpz;kj;jpd; fdtsT 
    

   
 fd myFfs; vdf; fhl;Lf. 
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7. tisap   MdJ        
 

 
 vd;Dk; gukhdr; rkd;ghLfspdhy; jug;gLfpd;wJ; 

,q;F   G+r;rpaky;yhj gukhdkhFk;. tisap   ,w;Fg; Gs;sp (   
 

 
) ,y; 

tiuag;gl;l nrt;tdpd; rkd;ghL                vdf; fhl;Lf. 

tisap   apy; cs;s Gs;sp   (  
 

 
) ,y; tiuag;gl;l nrt;td; tisap   I 

kWgbAk;   (   
 

 
) ,y; re;jpg;gpd;             vdf; fhl;Lf. 

 

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

…………………………………………………………………………………………………………… 
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8.        vd;w Gs;spf;$lhfr; nry;Yk; Neu;NfhL             kPJs;s 

ahjhapDk; xU Gs;sp   apd; Ms;$Wfis tbtk;             ,y; 

vLj;Jiuf;fyhk; vdf; fhl;Lf; ,q;F    .     | | vdf; fhl;Lf. Gs;sp   apy; 

,Ue;J    myFfs; J}uj;jpy;   kPJs;s ,U Gs;spfspd; Ms;$Wfisf; fhz;f. 
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9. Kjyhk; fhytl;lj;jpy; ikaj;ijf; nfhz;Ls;sJk; 3 myFfs; MiuAilaJkhd   

vd;Dk; tl;lk;   mr;ir       vd;Dk; Gs;spapy; njhLfpd;wJ.   ,d; rkd;ghl;ilf; 

fhz;f. tl;lk;   Ij; njhLtJk; cw;gj;jpia ikakhff; nfhz;lJkhd ,U 

tl;lq;fspd; rkd;ghLfisf; fhz;f. 
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10.        ,w;Fr; rkd;ghL    
  

 
    

 

 
    

  

 
    

 

 
 Ij; jPu;f;f. 
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11. (a)   vd;gJ G+r;rpaky;yhj xU nka;naz; vdTk;  ( )      (   )       

vdTk; nfhs;Nthk;. 

 (i)  ( )     ,d; gpupj;Jf; fhl;bia vOJf.  ,jpypUe;J>   ,d; vy;yhg; 

ngWkhdq;fspw;Fk;  ( )    ,d; %yq;fs; nka;ahdit vdf; fhl;Lf. 

 (ii)  ( )    ,d; %yq;fspd; tu;f;fq;fis %yq;fshff; nfhz;l ,Ugbr; 

rkd;ghl;il   ,d; rhu;gpy; fhz;f. 

 (iii)  ( )    ,d; %yq;fs; ,uz;Lk; Neuhf ,Ug;gjw;fhd   ,d; 

ngWkhdq;fisf; fhz;f. 

 (iv)  ( )    ,d; xU %yk; kw;iwajd; %d;W klq;nfdpd;   ,d; 

ngWkhdq;fisf; fhz;f. 

  

 (b)  ( )                vdf; nfhs;Nthk;;;; ,q;F        vd;gd nka;k; 

khwpypfs; MFk;.  ( ) ,d; xU fhuzp      vdj; jug;gl;Ls;sJ.     vdf; 

fhl;Lf. 

  NkYk;  ( ) MdJ        ,dhy; tFf;fg;gLk;NghJ kPjp       vdj; 

jug;gl;Ls;sJ; ,q;F   xU nka;k;khwpyp MFk;.        Mfpatw;wpd; 

ngWkhdq;fisf; fz;L  ( ) I %d;W Vfgupkhzf; fhuzpfspd; ngUf;fkhf 

vOJf. 

 

12. (a) guPl;irf;Fj; Njhw;Wk; xUtu; A, B, C vd;Dk; %d;W gFjpfspd; fPo; xt;nthU 

gFjpapYk; 5 tpdhf;fs; tPjk; jug;gl;Ls;s 15 tpdhf;fspy; MW tpdhf;fSf;F 

tpilaspf;f Ntz;Lk;. 

  (i) xt;nthU gFjpapYk; ,U tpdhf;fSf;F tpilaspf;f Ntz;Lnkdpd;> 

  (ii) xt;nthU gFjpapYk; Kjyhk; tpdh cl;gl ,U tpdhf;fSf;F tpilaspf;f 

Ntz;Lnkdpd;> 

  (iii) xt;nthU gFjpapYk; Fiwe;jgl;rk; xU tpdhtpw;NfDk; 

tpilaspf;fNtz;Lnkdpd;> 

  (iv) xt;nthU gFjpapYk; Mff;$Ljyhf 4 tpdhf;fSf;F Nkw;gl tpilaspf;f 

Kbahjnjdpd;> 

  mg;guPl;rhu;j;jp MW tpdhf;fisj; njupe;njLf;fj;jf;f ntt;NtW topfspd; 

vz;zpf;ifiaf; fhz;;f. 
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Rl;nlz; 
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 (b)      ,w;F    
   

(   ) 
    vdf; nfhs;Nthk;.  

      vd;gd khwpypfshf ,Uf;f     I  (   )    vd;Dk; tbtpy; 

vLj;Jiug;gjd; %yk;     ( )   (   ) MFkhW rhu;G  ( ) If; fhz;f.  

  ,jpypUe;J> ∑   
 
      

    

(   ) 
 vdf; fhl;Lf. 

       ,w;F         Ig; gad;gLj;jp   
    

(   ) 
 

 

   
 I epWTf. 

  ,jpypUe;J> Kbtpy; njhlu; ∑   
 
     xUq;Fk; vdf; fhl;b> mjd; 

$l;Lj;njhifiaf; fhz;f. 

       ,w;F    
 

(   ) 
    vdf; nfhs;Nthk;. ∑   

 
    

 

 
∑   

   
    vdf; fhl;b> 

Kbtpy; njhlu; ∑   
 
    MdJ 1 vd;Dk; ngWkhdj;jpw;F xUq;Ffpd;wnjdf; 

fhl;Lf. 

 

13. (a)   (
   
  

   
) ,   (

  
  
  

)     (
  
  

) vdf; nfhs;Nthk;  ,q;F         . 

      MdJ Xu; Xuhar; rkr;rPu;j; jhak; vdpd;            vdf; fhl;Lf. 

  NkYk;      MdJ rkr;rPu;j; jhak; vdpd;      vdf; fhl;Lf. 

   ,d; ,g; ngWkhdj;jpw;F     csjhf ,Uf;Fk; vdf; fhl;b>     I vOJf.  

 NkNy fz;l       ,d; ngWkhdq;fspw;F         MFkhW tupir 2 ,y; 

cs;s rJuj; jhak;   If; fhz;f.  

 

 (b)        vdf; nfhs;Nthk;. 

  (i) | |    ̅  vdTk; 

  (ii)    ̅           vdTk;  

  epWTf. ,jpypUe;J> 

  |   |  | |     (  ̅)  | |  I epWTf. 

  |  (    )|  | |      ( ̅    )  |    |  vd;gijAk;  

  |  (    )|  | |      ( ̅    )  |    |  vd;gijAk; 

 ca;j;jwpf. 

 NkNy ca;j;jwpag;gl;l KbTfspypUe;J>  |   |    | |  |    |  vdf; 

fhl;Lf. 

 ,jpypUe;J> | |  |    |    Mf ,Ue;jhy;> ,Ue;jhy; khj;jpuk; |   |     

vdf; fhl;Lf. 

 

 (c)        
  

  
     

  

  
 vdf; nfhs;Nthk;. | |      

  

  
 vdTk;    ( )  

  

  
 

vdTk; fhl;Lf. 

  NkNy cs;s KbitAk; jNkha;tupd; Njw;wj;ijAk; gad;gLj;jp 

                

  
 vdf; fhl;Lf. 
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14. (a)       ,w;F  ( )  
 (   )

(   ) 
  vdf; nfhs;Nthk;.  

       ,w;F  ( ) ,d; ngWjp   ( ) MdJ   ( )  
   

(   ) 
 ,dhy; 

jug;gLfpd;wJ vdf; fhl;Lf.  

  ,jpypUe;J>  ( ) mjpfupf;fpd;w MapiliaAk;; Fiwfpd;w MapilfisAk; 

fhz;f.  

  NkYk;  ( ) ,d; jpUk;gw;Gs;spapd; Ms;$WfisAk; fhz;f.  

       ,w;F    ( )   
 (   )

(   ) 
 vdj; jug;gl;Ls;sJ. 

     ( ) ,d; tiugpd; tpgj;jpg; Gs;spapd; Ms;$Wfisf; fhz;f. 

  mZFNfhLfs;> jpUk;gw; Gs;sp> tpgj;jpg; Gs;sp Mfpatw;iwf; fhl;b    ( ) 

,d; tiuigg; gUk;gbahf tiuf. 

   

 (b)    ePsKs;s fk;gpj;Jz;nlhd;W ,U gFjpfshfg; gpupf;fg;gl;L xd;W rJukhfTk; 

kw;iwaJ tl;lkhfTk; tisf;fg;gLfpd;wJ. rJuj;jpd; xU gf;f ePsk;   vdTk; 

tl;lj;jpd; Miu   vdTk; jug;gl;Ls;sJ.     
 

 
 ,w;F   

 

  
(    ) vdf; 

fhl;Lf. rJuj;jpdJk; tl;lj;jpdJk; gug;gsTfspd; $l;Lj;njhif   vdpd; 

    
 

 
 ,w;F      

 

  
(    )  vdf; fhl;Lf.   ,opthf ,Uf;Fk;   

,d; ngWkhdj;ijf; fhz;f. 

 

15. (a) vy;yh     ,w;Fk; 

                 (   )(    )  (    )(   )  (    )  

   MFkhW     vd;Dk; khwpypfs; cs;sdntdj; jug;gl;Ls;sJ.     ,d; 

ngWkhdq;fisf; fhz;f. ,jpypUe;J> 
             

(   )(    )
 Ig; gFjpg;gpd;dq;fspy; 

vOjp ∫
             

(   )(    )
   If; fhz;f. 

 

 (b) gFjpfshfj; njhifapliyg; gad;gLj;jp ∫    

 
         

 

 
(    ) vdf; 

fhl;Lf. 

  ,k;KbitAk; gFjpfshfj; njhifapliyAk; gad;gLj;jp>  

∫    

 
        

 

 
(    ) vdf; fhl;Lf. 

 

 (c)     
 

 
  ,w;F          vd;Dk; gpujpaPl;ilg;gad;gLj;jp ∫ √

   

   

 

 
       

vdf; fhl;Lf. 

  ∫  √
    

    

√ 

 
   ,d; ngWkhdj;ij ca;j;jwpf. 
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16. Kf;Nfhzp ABC  ,d; cr;rpfs;   (    )  (   )  (   ) MFk;. 

 (i)   ̂  
 

 
  vdf; fhl;Lf. 

 (ii) B, C ,D}lhfr; nry;Yk; NfhL    ,d; rkd;ghl;ilAk; A, C ,D}lhfr; 

nry;Yk; NfhL    ,d; rkd;ghl;ilAk; fhz;f. 

 (iii)    kPJ B ,w;Fk; C ,w;Fk; ,ilNa cs;s ve;jnthU Gs;sp   ,d; 

Ms;$Wfis tbtk; (         ) ,y; vLj;Jiuf;fg;glyhk; vdf; fhl;Lf; 

,q;F   vd;gJ  

      MFkhWs;s xU gukhdk; MFk;. 

  ,jpypUe;J> Nfhzk;   ̂  ,d; ,U$whf;fpahdJ    I   ,y; ,ilntl;Lk;  

vdpd;;   (
 

 
 
  

 
) vdf; fhl;Lf. 

          (iv)   (
 

 
 
  

 
)  I ikakhfTk;       Mfpa gf;fq;fisj; njhl;Lf;nfhz;L 

nry;Yk; tl;lk;   ,d; rkd;ghL                        vdf; 

fhl;Lf. 

 ( v)   (   )  I ikakhfTk; tl;lk;   I epkpu;Nfhz Kiwahf ntl;Lk; tl;lk; 

   ,d; rkd;ghl;ilf; fhz;f. 

 
 

17. (a)    (   ) I                     Mfpatw;wpy; vOjp    (   ) ,w;F 

xu; ,ay;nghj;j Nfhitiag; ngWf. 

  
     

    
 

     

    
        I epWTf. 

        vd gpujpapLtjd; %yk;                   vd epWTf. 

,k;Kbitg; gad;gLj;jp        MdJ rkd;ghL             ,d; xU 

%ynkd epWTf.           (    )(        ) vd NkYk; 

jug;gLk;NghJ>        
√   

 
 vd;gij ca;j;jwpf. 

 

 (b) tof;fkhd Fwpg;gPl;by; xU Kf;Nfhzp      ,w;F ird; newpiaf; $Wf. 

  Kf;Nfhzp     ,y;   ̂          ̂               vdpd;             

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

 (c)        ,w;F        (    )       (     )  
 

 
 vd;Dk; rkd;ghl;ilj; jPu;f;f.                                                       
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mwpTWj;jy;fs; 

 gFjp - A ,d; vy;yh tpdhf;fSf;Fk; tpil vOJf. xt;nthU tpdhTf;Fk; 
tpilfisj; jug;gl;l ,lj;jpy; vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;> ePu; 
Nkyjpfj; jhs;fisg; gad;gLj;jyhk;. 

 gFjp - B ,y; cs;s 7 tpdhf;fspy; tpUk;gpa 5 tpdhf;fSf;Fkhj;jpuk; 
tpilvOJf. 

 xJf;fg;gl;lNeuk; Kbtile;jJk; gFjp A MdJ gFjp B apw;F NkNy 
,Uf;ff;$bajhf ,U gFjpfisAk; ,izj;Jg; guPl;ir kz;lg 
Nkw;ghHitahsuplk; ifaspf;f. 

 tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; 
nry;tjw;F mDkjpf;fg;gLk;. 

  

,ize;jfzpjk; II 

gFjp tpdhvz; fpilj;j Gs;spfs; 

A 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

B 

11  

12  

13  

14  

15  

16  

17  
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gFjp – II A 

1) rk MiuAk; KiwNa 2m, 4m jpzpTfis cila A, B vd;Dk; ,U rpwpa 
xg;gkhd Nfhsq;fs; Xu; xg;gkhd fpil Nkir kPJ Fwpj;j ,ilntspapy; 
itf;fg;gl;L mtw;Wf;F xd;iw xd;W Nehf;fp ,aq;FkhW xU Neu; Nfhl;by; 

KiwNa 3v, 2v fjpfs; nfhLf;fg;gLfpd;wd. A, B vd;gd xd;iw xd;W 

NkhJtjhy; Vw;gLk; fzj;jhf;F 7mv vdpy; NkhJiff;F rw;Wg;gpd; A, B ,d; 
Ntfq;fisAk;> mtw;Wf;F ,ilapyhd kPsikTf; Fzfj;ijAk; fhz;f.  
 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

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

2) fpilj;jiuapy; cs;s xUGs;sp O ,y; ,Ue;J fpil epiyf;Fj;J Ntfq;fs; 

KiwNa u, v MFkhW (v > u) epiyf;Fj;J jsk; xd;wpy; Nky;Nehf;fp vwpag;gLk; 

Jzpf;if vwpag;gl;L 
2𝑢

𝑔
 Neuj;jpy; mjd; fpilepiyf;Fj;J fjpfs; rkd; vdpy; 

fpilj;jiuapy; ,Ue;J Jzpf;if mile;j mjp cau; cauj;Jf;Fk; vwpaw; 

Gs;spAldhd fpiltPr;Rf;Fkhd tpfpjj;ijf; fhz;f.  

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

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

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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3) KiwNa 5m, 3m jpzpTfis cila P, Q Mfpa ,U Jzpf;iffs; xU ,Nyrhd 

ePsh ,ioapd; EdpfSf;F ,izf;fg;gl;L ,U Jzpf;iffSk; xU fulhd fpil 

Nkir kPJ ,io ,Wf;fkhf ,Uf;FkhW itf;fg;gl;L Jzpf;if Q f;F 𝑃𝑄⃗⃗⃗⃗  ⃗ 

jpirapy; 40𝑚𝑔 tpir gpuNahfpf;fg;gLfpd;wJ. Jzpf;iffs; P, Q f;Fk; Nkirf;Fk; 

,ilapyhd cuha;Tf; Fzfk; 2 vdpy; 

i) P, Q vd;gtw;wpd; Mu;KLfy;fs;. 

ii) ,ioapy; cs;s ,Oit vd;gtw;iwf; fhz;f. 
 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

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

…………………………………………………………………………………………………

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

 

4) 2600𝑘𝑔 jpzpTila fhu; xd;W mjd; Ntfk; 𝑉 𝑚𝑠−1 Mf cs;s NghJ mjd; 

,af;fj;jpw;fhd jiltpir (800 + 5𝑉2)𝑁 MFkhW ,aq;Ffpd;wJ. fhupd; vQ;rpd; 

MdJ jdJ Ntfj;ij vg;NghJk; 18 𝑚𝑠−1 MFkhW NgZfpd;wJ. vdpy;  

i) fhuhdJ fpilahd jiuapy; nry;Yk; NghJ fhupd; vQ;rpd; ,aq;Fk; tY 
ahJ? 

ii) fhuhdJ fpilAld; 30° rha;tpd; Nky;Nehf;fp ,aq;Fk; NghJ fhupd; vQ;rpd; 

,aq;Fk; tYitf; fhz;f. ( 𝑔 = 10 𝑚𝑠−2 ) 

 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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5) KiwNa m, 2m jpzpTfs; cila P, Q Mfpa Jzpf;iffs; 5𝑉2/29 ePsKila 

xU ,Nyrhd ePsh ,ioapd; EdpfSf;F ,izf;fg;gl;L glj;jpy; 

fhl;lg;gl;lthW xU fpilj;jiuapy; mUfUNf itf;fg;gl;L Jzpf;if Q ,w;F  

epiyf;Fj;jhf Nky;Nehf;fp 3V Ntfk; 

nfhLf;fg;gLfpd;wJ. ,io ,Wf;Fk; fzj;jpy; ,ioapy; 

Vw;gLk; fzj;jhf;if fhz;gjw;F Nghjpa 

rkd;ghLfisg; ngWf.  
 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

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

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

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

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

 

6) cw;gj;jp O I ikakhfTk; 2 myF MiuahfTk; nfhz;l tl;lj;jpy; A, B, C 

vd;gd 𝐴𝐶̂𝐵 =
𝜋

2
 MfTk; A MdJ Kjyhk; fhy; tl;lj;jpy; mikAkhW gUjpapy; 

cs;s Gs;spfs; MFk;.  

,q;F 𝑂𝐴⃗⃗⃗⃗  ⃗ = √3 𝑖  + 𝑗 MFk;. 𝑂𝐶⃗⃗⃗⃗  ⃗         𝐴𝐵⃗⃗⃗⃗  ⃗ vdpy; O Fwpj;J B, C ,d; jhdf; 

fhtpfisf; fhz;f.  
 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

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

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

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

P 

            m 2m 

Q 
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7) 9𝑎 ePsKk; w epiwAila rPuhd Nfhy; AB MdJ 

glj;jpy; fhl;lg;gl;lthW ,U fulhd Kidfs; C, 

D ,d; kPJ jq;f itf;fg;gl;L vy;iyr; 

rkdpiyapy; cs;sJ. Kis C ,y; ,Ue;J Kis 

D MdJ 2a epiyf;Fj;J J}uj;jpy; cs;sJ. 𝐴𝐶 =

2𝑎, 𝐵𝐷 = 3𝑎 ,  vdpy; 

i) C, D Kisfs; kPjhd nry;td; kWjhf;fq;fisf; fhz;f.   

ii) NfhYf;Fk; KisfSf;Fk; ,ilapyhd cuha;Tf;Fzfk; 𝜇 vdpy; 𝜇 I 

fhz;f.  

 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

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

8) fpilAld; ∝ rha;Ts;s Xu; xg;gkhd rha;jsj;jpd; kPJ w epiwAila Xu; rPuhd 
xg;gkhd Nfhsk; itf;fg;gl;L Xu; ePsh ,ioapd; xU Kid Nfhsj;jpd; 
Nkw;gug;gpy; cs;s xU Gs;spf;Fk; kw;iwa Kid rha;jsj;jpd; kPJs;s 
Gs;spf;Fk; ,izf;fg;gl;L rkdpiyapy; cs;sNghJ ,ioahdJ rha;jsj;Jld; 

xU rha;Tf;Nfhzk; 𝛽 ,y; (𝛽 >∝) rha;tpy; ,Ug;gpd; ,ioapy; cs;s 
,OitiaAk; Nfhsj;jpd; kPjhd nrt;td; kWjhf;fj;ijAk; fhz;f.  
 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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9) A, B, C  vd;gd vOkhw;W gupNrhjidapd; %d;W epfo;r;rpfs; MFk;.   

𝑃(𝐴) =
3

10
 , 𝑃(𝐵) =

2

5
 , 𝑃(𝐶) =

4

5
 , 𝑃(𝐴 ∩ 𝐵) =

2

25
 , 𝑃(𝐴 ∩ 𝐶) =

7

25
 , 𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) =

1

50
 

MfTk; 𝑃(𝐴 ∪ 𝐵 ∪ 𝐶) ≥
3

4
 vdTk; jug;gbd; 𝑃(𝐵 ∩ 𝐶) ,d; ngWkhd tPr;irf; 

fhz;f.  
 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

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

…………………………………………………………………………………………………

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

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

 

10) 12 ,Yk; Fiwe;j 5 Neu; epiw vz; Nehf;fy;fspd; xNu xU Mfhuk; 6> ,il 8 

MFk; mNjNtis ,ilak; 6 ,w;F rkd; md;W vdpy; mt; Nehf;fq;fspd; 

rhj;jpakhd ngWkhdq;fspd; njhilfisf; fhz;f.  
 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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11)  a) xU Gifapuk; 𝐴𝐵 = 6𝑘𝑚 MfTs;s ,U mLj;jLj;J Gifapu 

epiyaq;fSf;F ,ilapy; A ,y; ,Ue;J B ,w;F Neuhd jz;lthsj;jpd; 

topNa ,aq;Ffpd;wJ. mJ jd; gazj;ij A ,y; Xa;tpy; ,Ue;J 

Muk;gpj;J rPuhd Mu;KLfy; 3𝑥 𝑚𝑠−2 cld; ,aq;fp 30 𝑚𝑠−1 Ntfj;ij 

ngw;W gpd; T Neuj;Jf;F mf;fjpia Ngzp gpd; rPuhd mku;KLfy; 

𝑥 𝑚𝑠−2cld; ,aq;fp B ,y; Xa;Tf;F tUfpd;wJ. gazj;jpw;F vLj;j nkhj;j 

Neuk; 5 epkplq;fs; vdpy;  

i) Gifapujj;jpd; ,af;fj;jpw;fhd NtfNeu tiuig tiuf.  

ii) (300 − 𝑇)𝑥 = 40 vdf; fhl;Lf.  

iii) 𝑥, 𝑇 ,d; ngWkhdq;fisf; fhz;f.  

iv) Gifapujk; rPuhd Ntfj;Jld; ,aq;fpa J}uk; ahJ? 

v) Gifapujk; jdJ gazj;jpd; Kjy; miuthrp J}uj;ij mila vLf;Fk; 

Neuj;ijf; fhz;f.  

 

 b)  glj;jpy; fhl;lg;gl;lthW A, B, C vd;gd 

fpilj;jiuapy; ,Ue;J rk cauj;jpy; cs;s 3 

kuq;fspd; cr;rpfs; MFk;. ,q;F 𝐴𝐵 = 2𝑑 

fhw;whdJ AB jpirapy; khwh Ntfk; 2V 

clNd tPRfpd;wJ. epiyahd tspapy; 2√3 𝑉 

vd;Dk; khwh fjpapy; gwf;fty;y xU gwit 

A ,y; ,Ue;J B ,w;F xU Neu;Nfhl;by; 

  rPuhd fjpapy; gwe;J gpd; B ,y; ,Ue;J C ,w;Fk; gpd; C ,y; ,Ue;J A 

,w;Fk; Neu;Nfhl;bd; topNa gwe;J kPz;Lk; A I milfpwJ. rhu;G Ntf 

Nfhl;ghl;il gad;gLj;jp Ntf Kf;Nfhzpfis xNu tupg;glj;jpy; tiue;J 

gwitapd; Gtp njhlu;ghd fjpfisf; fz;L A ,y; ,Ue;J Gwg;gl;l gwit 

kPz;Lk; A I mila vLf;Fk; Neuj;ijf; fhz;f.  

 

   

A 

C 

B 

60° 

FWC 

  ,ize;j fzpjk; II - B  juk; :- 13 (2021)   
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12)  a)  

 

 

 

 

 

 

  3m jpzpTs;s Xu; xg;gkhd Mg;G ABCD ,d; GtpaPu;g;Gikaj;jpd; Clhd 

epiyf;Fj;J FWf;Fntl;L glj;jpy; fhl;lg;gLfpd;wJ. ,q;F AB, DC fpilahf 

,Uf;Fk; mNjNtis 𝐴𝐵̂𝐶 = 60° MFk;. Kfk; AB Xu; xg;gkhd fpil Nkir 

kPJ ,Uf;f KiwNa m, 2m, 4m jpzpT cila P, Q, R Mfpa Jzpf;iffs; 

glj;jpy; fhl;lg;gl;lthW ,U ,Nyrhd xg;gkhd ePsh ,iofspd; 

EdpfSf;F ,izf;fg;gl;Ls;sd. P MdJ Kfk; BC ,d; mjp cau; 

rupTf;Nfhl;by; ,Uf;f ,ioahdJ C ,y; epiyg;gLj;jg;gl;l xg;gkhd 

,Nyrhd fg;gpapd; Nkyhfr; nrd;W Kfk; CD ,d; kPJs;s Jzpf;if Q cld; 

,izf;fg;gl;bUf;Fk; mNjNtis kw;wa ,ioapd; xU Edp Jzpf;if R 

,w;F ,izf;fg;gl;L O ,y; epiyg;gLj;jg;gl;l xg;gkhd ,Nyrhd fg;gpapd; 

Nkyhfr;nrd;W Jzpf;if Q ,y; ,izf;fg;gLfpd;wJ. ,ioapd; gFjpfs; 

,Wf;fkhf ,Uf;f njhFjp Xa;tpy; ,Ue;J tplg;gLfpwJ. 

i) njhFjpapy; jhf;Fk; tpirfisAk; Jzp;fiffs;> Mg;gpd; 

Mu;KLfy;fisj; njspthff; Fwpf;f. 

ii) ,ioapy; cs;s ,Oitfs;> Mg;G> Jzpf;iffs;  Mu;KLfy;fis 

Jzptjw;F NghJkhd rkd;ghLfis vOJf.  
 

  b) xU xg;gkhd ryitj; njhl;b PQ, QR 

vd;Dk; tl;ltpy; tbtpy; mike;j ,U 

gFjpfisf; nfhz;lJ. PQ gFjp MdJ 3m 

MiuAila tl;likak; A ,y; 

epiyf;Fj;Jld; 𝜃 Nfhzj;ijf; nfhz;lJ. 

QR gFjp MdJ 5m MiuAila tl;likak; 

B ,y; epiyf;Fj;Jld; 𝛼 Nfhzj;ijf; 

nfhz;lJ. ,q;F cos 𝜃 =
2

3
 cos 𝛼 =

4

5
 MFk;. 

A, Q, B epiyf;Fj;Jf; Nfhl;by; cs;sd. P ,y; 

,Ue;J 2M jpzpTila Jzpf;if X MdJ 

nkJthf tplg;gLfpwJ.    
 

i) Q I milAk; NghJ Ntfj;ijf; fhz;f. 

ii) Jzpf;if X MdJ ryitj;njhl;bapd; Nkw;gug;ig tpl;L ntspNaWk; 

Gs;spiaf; fhz;f.  
 
 

D C 

R 

Q 

P 

O 

Q 

A 

B 

R 

𝜃 

𝛼 

P 
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13)  ,aw;if ePsk; 2𝑎 ck; kPs;jd;ik kl;L mg ck; cila xU ,Nyrhd kPs;jd;ik 

,io xd;wpd; xU KidfpilAld; 30° rha;thd Xu; xg;gkhd jsk; xd;wpd; kPJ 

cs;s Gs;sp O ,w;F ,izf;fg;gl;L kW Edpapy; 2m jpzpTs;s Jzpf;if P 

,izf;fg;gl;L O ,w;F fPNo cau; rupTf;Nfhl;bd; topNa cs;s Gs;sp A ,y; 

rkdpiyapy; cs;sJ. 
 

i) rkdpiyapy; OA ,d; ePsj;ijf; fhz;f. 

ii) rkdpiyapy; cs;s NghJ Jzpf;iff;F 𝑂𝐴⃗⃗⃗⃗  ⃗ jpirapy; jsj;jpd; topNa 
3

2
 √𝑎𝑔 

Ntfk; nfhLf;fg;gLfpwJ. njhlUk; ,af;fj;jpy; ,ioapd; ePsk; 𝑥         

(𝑥 > 2𝑎) Mf cs;s NghJ Jzpf;if MdJ 𝑥̈ =
−𝑔

4𝑎
(𝑥 − 4𝑎) vd;Dk; ,af;fr; 

rkd;ghl;il jpUg;jp Mf;Ffpd;wJ vdf; fhl;Lf.  

iii) 𝑋 = (𝑥 − 4𝑎) vdg;gpujp ,Ltjd; %yk; 𝑋̈ =
−𝑔

4𝑎
 X vdf;fhl;b vspik ,ir 

,af;fj;jpd; miyT ikaj;ij vOJf.  
 

iv) 𝑋̈ =
−𝑔

4𝑎
 X ,d; jPu;T 𝑋̇2 = 𝑤2(𝑏2 − 𝑋2) vdj;jug;gbd; w, b I fhz;f.  

v) Jzpf;if O ,y; ,Ue;J jsj;jpd; topNa fPo;Nehf;fp 6𝑎 J}uj;ij mila 

vLf;Fk; Neuj;ijf; fhz;f.  

vi) Jzpf;if O ,y; ,Ue;J jsj;jpd; topNa 6𝑎 J}uj;jpy; cs;s NghJ Jzpf;if 

jsj;Jf;F nrq;Fj;jhf cs;s Xu; xg;gkhd epiyj;j jsj;Jld; NkhJiff;F 

cl;gLfpd;wJ. Jzpf;iff;Fk; nghUSf;Fk; ,ilapyhd kPsikTf;Fzfk; 
1

√5
 

MFk; vdpy; NkhJiff;F rw;Wg;gpd; Jzpf;ifapd; fjpiaf; fz;L Jzpf;if 

NkhJiff;F gpd; O ,y; ,Ue;J 𝑥(𝑥 > 2𝑎) J}uj;jpy; cs;s NghJ rf;jpf;fhg;G 

tpjpiag; gad;gLj;Jtjd; %yk; 𝑋̇2 =
𝑔

4𝑎
(5𝑎2 − 𝑋2) vdf;fhl;Lf. ,q;F     

𝑋 = 𝑥 − 4𝑎 MFk;. ,jpy; ,Ue;J Jzpf;ifapd; ,af;fk; vspik ,ir 

,af;fk; vdf;fhl;b miyTikak; tPr;rj;ij vOJf.  

vii) Jzpf;if vwpag;gl;l fzj;jpy; ,Ue;J kPz;Lk; mg;Gs;spia mila vLf;Fk; 

kpff; Fiwe;j Neuj;ijf; fhz;f.   

 

14)  a) O Fwpj;j A, B, C vd;gtw;wpd; jhdf;fhtpfs; KiwNa 𝑎 , 𝑏 , ∝ 𝑎 + 𝛽𝑏 

MFk;.,q;F 𝑎  ∦  𝑏 

  i)  𝑂𝐷⃗⃗⃗⃗⃗⃗ = 𝑝𝑎 , 𝐷𝐶⃗⃗⃗⃗  ⃗ = 𝑞𝑏 MFkhW  𝑝, 𝑞 vd;gtw;wpd; ngWkhdq;fisf; fhz;f.  

  ii) 𝐴𝐵⃗⃗⃗⃗  ⃗ , 𝐴𝐶⃗⃗⃗⃗  ⃗ vd;gtw;iw ∝, 𝛽, 𝑎 , 𝑏 rhu;gpy; fhz;f. A, B, C xNu Neu;Nfhl;by; 

,Ug;gpd; ∝ +𝛽 = 1 vdf; fhl;Lf.  

   A, B ,w;F ,ilapy; C ,Ug;gpd; 𝑂 < ∝ < 1 vd ca;j;jwpd.  
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 b) cw;gj;jp O Fwpj;J A, B, C, D Mfpa Gs;spfspd; jhdf;fhtpfs; KiwNa     

2√3𝑖 + 2𝑗 , √3 𝑖 − 𝑗 , −2√3 𝑖 − 4𝑗 , −√3 𝑖 + 2𝑗 MFk;. Gs;spfs; A, B, C, D ,y; 

KiwNa 6𝑁, 8√3𝑁, 4𝑁, 2√3 𝑁 tpirfs; KiwNa OX cld; ,lQ;Ropy; 

Nghf;fpy; 60°,  30°, 120° , 210° jpirfspy; jhf;Ffpd;wd.  

i) tpirj;njhFjpapd; tpisAisf; fhz;f.  

ii) O gw;wp tpirj;njhFjpapd; ,lQ;Ropj; jpUg;gj;ijf; fhz;f.  

iii) tpisAspd; jhf;ff; Nfhl;bd; rkd;ghl;ilf; fhz;f. 

iv) ,t; tpirj;njhFjpia cw;gj;jp Clhfr; nry;Yk; jdp tpirahf 

xLf;Ftjw;F Nru;f;f Ntz;ba ,iziaf; fhz;f.  

v) ,t; tpirj;njhFjpAld; tpir 𝑥𝑖 + √3𝑥 𝑗 vd;gij NrHf;f Gjpa 

tpisAs; X mr;rpd; Neu; jpirAld; ,lQ;Ropahf  30° ,y; mikapd; 𝑥 

If; fhz;f.  
   

 

15)  a)  

   

 

 

 

 

 

 

 

  AB, AC vd;w rPuhd Nfhy;fs; KiwNa 2a, 4a ePsq;fSk; w, 2w epiwfSk; 

cilad. mit Ay; RahjPdkhfg; gpizf;fg;gl;L glj;jpy; fhl;bathW ,U 

fulhd epiyf;Fj;J Rtu;fSf;F nrq;Fj;jhd jsj;jpy; ABC epiyf;Fj;J 

jsj;jpy; cs;sthW rkepiyapYs;sd.  

 

i) %l;L A ,y; cs;s kWjhf;fj;jpd; fpil epiyf;Fj;J $Wfis 𝑤,∝ rhu;ghf 

fhz;f.  

ii) Nfhy;fs; RtUf;fpilahd cuha;Tf; Fzfk; 𝜇 vdpd; 𝜇 ≥
7

3 tan𝛼
 vdf; 

fhl;Lf 

 

 

 

w 

2a 

2a 

A 

F 

F 

B 

C 

∝ ∝ 

2 w 
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 b) 𝐴𝐵, 𝐵𝐶, 𝐶𝐷, 𝐷𝐴, 𝐴𝐶 Mfpa ,Nyrhd Nfhy;fshyhd rl;lg;gly; glj;jpy; 

fhl;bathW %l;lg;gl;L A y; xg;gkhf gpizf;fg;gl;Ls;sJld; D y; P vd;w 

tpir CD f;F   Mf gpuNahfpf;fg;gLtJld; B y; 2w epiw fl;lg;gl;L AD 

epiyf;Fj;jhfTk; BC fpilahfTk; ,Uf;FkhW rkepiyapy; cs;sJ. 

i) Nghypd; FwpaPl;il cgNahfpj;J jifg;G tupg;glk; tiue;J 

Nfhy;fspYs;s jifg;Gfisf; fz;L NtWgLj;Jf. 

ii) tiugpypUe;J P IAk;> A ,Ys;s kWjhf;fj;ijAk; fhz;f.  

 

 

 

 

 

 

 

 

 

 

 

 

 

16)  a) 𝑎 MiuAk; ikaj;jpy; 2𝛼 Nfhzj;ij 

mikg;gJkhd Miur;rpiwapd; jpzpTikak; 

ikaj;jpypUe;J rkr;rPu; mr;rpy; 
2

3
 𝑎

sin𝛼

𝛼
 

J}uj;jpYs;sJ vdf; fhl;Lf. 

 

i) glj;jpy; fhl;lg;gl;l msTfisf; nfhz;L ABCD vd;w gpiwtbt 

mlupd; jpzpT ikaj;ijf; fhz;f.  

,q;F 𝑂𝐴 = 𝑂𝐶 = 2𝑎, 𝐴𝑂̂𝐶 =
𝜋

3
 , 𝑀𝐵 = 𝑎 MFk;.  

ii) w epiwAs;s ABCD vd;w gpiwf;F CE vd;w  2𝑎 

ePsKs;s 2𝑤 epiwAs;s rPuhd Nfhy; 

,izf;fg;gl;L fj;jp xd;W 

cUthf;fg;gl;Ls;sJ. ,jd; jpzpT ikaj;ijf; 

fhz;f. fj;jp MdJ C ,y; ,Ue;J RahjPdkhf 

njhq;ftplg;gbd; CE epiyf;Fj;Jld; mikf;Fk; 

Nfhzk; ahJ?. 

 
 

 

 

 

 

A 

B 
C 

D 

P 

A 

C 

B 
D M 

2a 

 
30° 

2a 

0 

A 

C 

B D 

2a 

E 
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17) a) xU tFg;gpy; cs;s fdba khztu;> jkpo; khztu;> NtW nkhop khztu; 

vy;NyhUk; Mq;fpy ghlj;jpw;F Njhw;wpdu;. xU khztu; vOkhwhf njupag; 

gLfpd;whH.  

  E  - Mq;fpy ghlj;jpy; rpj;jp ngw;Nwhu;. 

  T – jkpo; khztu; 

  C – fdbakhztu; 

   vd epfo;r;rpfs; tiuaWf;fg;gl;Ls;sd.  

 

𝑃(𝐸) = 0.3, 𝑃(𝐶) = 0.8, 𝑃(𝐸 𝐶⁄ ) = 0.2 vdpd;  

i) 𝑃(𝐸 ∩ 𝐶), 𝑃(𝐸′ ∩ 𝐶′) vd;gtw;iwf; fhz;f 

ii) 𝑃(𝑇) = 0.15. 𝑃(𝐸′/𝑇) = 0.2 vdpd; 𝑃(𝐸 ∩ 𝑇) If; fhz;f.  

iii) i, ii gFjpfis cgNahfpj;J njupag;gl;ltH; Mq;fpyj;jpy; rpj;jpaile;j 

NtW nkhopkhztuhf ,Uf;Fk; epfo;jfT ahJ? 

iv) ,UtH njupT nra;ag;gl;bd; mtu;fspy; xUtu; jkpo; khztuhfTk; 

kw;iwatu; fdbauhfTk; ,Uf;Fk; epfo;jfT ahJ?  

 

 b) 1000 FLk;gq;fspy; cs;s gps;isfspd; ehs; xd;Wf;fhd tpisahl;Lr; 

nryTf;Fupa kPbwd; gug;gy; gpd;tUkhW cs;sJ.  
 
 

nryT (&ghtpy;) 40 – 59 60 – 79 80 – 99 100 – 119 120 – 139 

FLk;gq;fs; vz;zpf;if 50 a 500 b 50 

 

  ,k; kPbwd; guk;gypd;;> ,ilak; 87.5 MFk;.  
 

i) 𝑎, 𝑏 If; fhz;f 

ii) tFg;ghapilapd; eLg;Gs;sp 𝑥 vdpd; 𝑥 = 20𝑑 + 89.5 vDk; cUkhw;wj;ijg; 

gad;gLj;jp ,iliaf; fhz;f 

iii) juTj;njhFjpapd; epaktpyfiyf; fhz;f.    

 


