
 

efu; EDf;Ff;fhl;bia cgNahfpj;J cz;ik kw;Wk; Njhw;w 
Moj;jpilNaahd njhlu;gpid cgNahfpj;J fz;zhbapd; KwpTr; 
Rl;bapid Ma;T $lj;jpy; fhz;gjw;fhd gupNrhjid.  

 

a)   i)      ,g;gupNrhjidf;F Njitahdtw;iw gl;baypLf.  

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

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

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

 

II) t  jbG;Gila nrt;tf tbthd fz;zhb Fw;wpnahd;wpid cgNahfpj;J cz;;ik Mok; 
kw;Wk ; Njhw;w Mok; ,ilNaahd njhlu;gpid ngw vz;zpAs;s khztndhUtd; fPo 
fhl;lg;gl;Ls;s fjpu; tupg;glj;ij cgNahfpf;fpd;whd;.,q;F O Gs;sp tbthd nghUshdJ 

fUj;jpw; nfhs;sg;gl;lJ.fhl;lg;gl;Ls;s tupg;glj;jpy; gLNfhzk; (𝒊) kw;Wk; KwpTf; Nfhzk;  
(𝒓) Mfpatw;iwf ; Fwpf ;Ff.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

III) cz;ik Mok; d t   kw;Wk; Njhw;w Mok; da   tupg;glj;jpy; milahskpl;L ,dk; fhz;f.  

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

 



IV) fz;zhb KfpahdJ tspapy; cs;sJ vdf; fUjp fz;zhbapd; KwpTr;Rl;bapw;fhd 
njhlugpid 𝒊 kw;Wk ; 𝒓 tbtpw ; jUf.  

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

 

V) A kw;Wk ; B Gs;spfisg; gw;wpAk; kw;Wk; OB  fpuzk; gw;wpAk; ePu; Njw;nfhs;Sk; fUJNfhs; 
(assumption) vit?  

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

 

VI) ePu; Nkw;Fwpg;gpl;l njhlu;gpid cgNahfpj;J KwpTr;Rl;b n ,w;fhf dt  kw;Wk; da  ,ilNaahd 
njhlu;gpid cUthf ;Ff.  

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

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

 

b)     i)    fz;zhb Kfpapid EDf;Ff;fhl;bapd; gPlj ;jpd; k PJ itg;gjw;F Kd; efu; EDf;Ff ;  

      fhl;bapy; ePu; ve;j nrg;gQ; nra;ifapid Nkw;nfhs;s Ntz;Lk ;,,jw;fhf EDf;Ff;  
      fhl;bapd ; vg;gFjpapid cgNahfpf ;f Ntz;Lk;?  
 

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

II) nrg;gQ; nra;ag;gl;l EDf;Ff;fhl;bapid cgNahfpj;J fz;zhb Kfpapd; cz;;ik Jhuk; 

(d t)  kw;Wk; Njhw;w Jhuk; (da ) Jhuk; Mfpatw;iwg; ngw;Wf ; nfhs;tJ vt;thW?  
 

      cz;ik Jhuk; …………………………………………………………………………………. . 
 
      ……………………………………………………………………………………………………… 
 
      ……………………………………………………………………………………………………. . 
 
      Njhw;w Jhuk; ……………………………………………………………………………………. 
 

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

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

 

III) khztndhUtd; ngw;Wf ; nfhz;l thrpg;Gfs; rpy f PNo jug;gl;Ls;sd. 
 

I) iyNfh Nrhbak; JhshdJ efu; EDf;Ff ;fhl;b Nkilapy; cs;s NghJ thrpg;G = 

15.05m  

II) Jhspd; k PJ fz;zhb KfpahdJ itf;fg; gl;l NghJ thrpg;G = 20.10mm 



III) fz;zhb Kfpapd; Nky; Nkw;gug;gpy; iyNfh Nrhbak; JhshdJ itf;fg;gLk ; NghJ  
thrpg;G = 30.20mm   

 

a) fz;zhb Kfpapd; jbg;G mjhtJ cz;ik Jhuk ; (d t) vt;tsT? 

 

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

b) Njhw;w Jhuk ; (da ) vt;tsT?  

 

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

 

c) mjpypUe;J fz;zhbapd; KwpTr; Rl;lbapidf; fhz;f.  
 

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

 

       C)         i)  fz;zhb Kfpapd; jbg;G mjhtJ cz;ik Moj;jpid mstpLtjw;F k Pl;lu;  
          kl;lkhdJ Vd; cgNahfpf ;fg; gLtjp ;y;iy? 
 

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

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

II) kPl;lu; kl;lkhdJ cgNahfpf;fg gl;bUe;jhy; cz;ik Moj;jpw;Ff; fpilf;ff ; $ba  
ngWkhdj;ijf; Fwpg;gpLf. 
 
……………………………………………………………………………………………….. 
 

III) kPl;lu; kl;lj;ij cgNahfpf;Fk; NghJ mstPl;by; epfof; $ba mjp$ba gpd;d tO 
cz;ik Moj;jpw ;F vt;tsT?  
 

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

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

IV) efu; EDf;Ff ;fhl;bapid cgNahfpj ;J cz;ik Mok; kw;Wk ; Njhw;w Mok; 
Mfpatw;iwf ; fhZk; NghJ vof;$ba mjp$ba rjtPj tO vt;tsT?  

 

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

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

V) KwpTr;Rl;bapw ;fhf epfof ;$ba tOthdJ ∆𝒏𝒈 MftpUe;jhy;  

 

                                          

                           

MFk;.  ∆𝒅𝒕= ∆𝒅𝒂  = 0.01mm  vd vLj;Jf; 

nfhz;L ∆𝒏𝒈 ,idf; fzf;fpLf. 



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

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

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

VI) fzzhbapw;fhd KwpTR; Rl;bapw;fhd tPr;rk; 𝒏 ± ∆𝒏 mftpUe;jhy; KwpTr;Rl;bapw;fhd  

tPr;rj ;ij epiyg;gLj;Jf (Set out).   

 

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

 

VII) ,g;gupNrhjidapd; NghJ EDf;Ff ; fhl;bapd; gFjpfis nrg;gQ; nra;J Kjy; 
Ftpthf;fypd; gpd; k Pz;Lk; Ftpthf;fp thrpg;gpid vLf;Fk; NghJ EDf;Ff;fhl;bahdJ 
nrg;gQ; nra;ag;gLtjpy;iy.mjw;fhd fhuzj;ij njspTgLj;Jf.  
 

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

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

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

Kf;Nfhz tbthd mupaj;jpy; KwptilAk; xsp fpuzj;jpdhy; epfo;j;jg;gLk;  
tpyfy; Nfhzk; (d)  gLNfhzk; (i) cld; NtWgLk; tpj;jpid Ma;T 

nra;tjw;Fk; mjpypUe;J ,opT tpyfy;,mupaj;jpd; KwpTf; Nfhzj;ijAk; 
fhz;gjw;F ck;kplk; Nfl;fg;gl;Ls;sJ. 
 
a)    i)   ,jw;Fj; Njitahd cgfuzq;fis gl;baypLf.  
 

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

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

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

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

     …………………………………………………………………………………………………….. 
     
     ,g; gupNrhjidf;Fj; Njitahd cUg;gbahdJ fPNo fhl;lg;gl;Ls;sJ. 
 
      
 
 
 
 
 
 



 
 
 
 
 
      

 
 

      
  

 

 

 

 

 
 
 
 
 
 
 
 
II) Drawing Board ,d; k PJ ntz;dpwj ; jhspid nghUj;jpa gpd; mjd; kPJ mupaj;ij 

itg;gjw;F Kd; ePu; filg;gpbf ;f Ntz;ba nrad;Kiwfis Fwpg;gpLf.  

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

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

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

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

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

III) gL fjpu; kw;Wk ; tpyfy; fjpu; Mfpatw;iwg; ngWk; gbKiwfis jUf  

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

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

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

 

b)           i)  Kwp Nfhzk; (A) mfTk;,gLNfhzk; (𝒊𝟏) MfTk; Kwp Nfhzk; (r1,r2) MfTk; tpyfy;  

     Nfhzk; (𝒊𝟐) MfTk; njspthdthW fPNo tupg;glj;jpy; Fwpg;gpLf. 

 

 



 

 

 

 

 

 

 

 

 

 

 

II) fpuzj;jpd; tpyfy; Nfhzj;ij (d) ,id ePu; ngw;w fjpu; tupg;glj;jpy; milahskpLf. 

 

III) ePu; NkNy milahskpl;l Nfhzj;jpd; rhu;gpy; xsp fpuzj;jpd; tpyfy; (d) ,w;fhd 
Nfhitapid cUthf;Ff.  

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

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

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

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

c)         i)      gLNfhzk; ntspg;gL Nfhzj;jpw;F rkkhapd; mupaj;jpDs; fhzg;gLk ; Kwp ; Nfhzk;  
        gw;wp vd;d $wKbAk;?  

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

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

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

II) gLNfhzk; ntspg;gL Nfhzj;jpw ;F rkkhFk; NghJ ,opT tpyfy; re;jug;gkhdJ 

fpilf;fg; ngWfpwJ.mg;NghJ ,opT tpyfy; Nfhzk; dm MfTk; mupaf; Nfhzk; A 

MfTkpUe;jhy; gLNfhzk; (𝒊) ,w;fhd Nfhitapidj; jUf.  

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

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

III) mupaj;jpDs; xsp fpuzj;jpd; KwpT fhuzkhf epfOk; KO tpyfy; NfhzkhdJ dm  

kw;Wk ; mupaf ;Nfhzk; (A) MfTkpUf ;Fk ; NghJ mupaj;jpd; KwpTr;Rl;b (n) ,w;fhd 

njhlu;gpid dm   kw;Wk ; (A) tbtpy; cUthf ;Ff.  



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

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

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

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

d)   khztdhy; me;je;j gLNfhzj;jpw;F cupj;jhd tpyfy; Nfhzk; (d) fPNo fhl;lg;gl;Ls;sJ. 

 

      

gLNfhzk; 
(𝒊) 

 
35° 

 
40° 

 
42.5° 

 
45° 

 
47.5° 

 
50° 

 
52.5° 

 
55° 

 
57.5° 

 
60° 

Tpyfy; 
Nfhzk; 
(d)  

 
52° 

 
44.5° 

 
41.5° 

 
39.5° 

 
38° 

 
38° 

 
39.5° 

 
41° 

 
43° 

 
45° 

 

i)   fpNo fhl;lg;gl;Ls;s tiugj; jhspy; Ms;$Wfis milahskpl;L tiugpid tiuf. 

 

 

 



II) ,opT tpyfy; Nfhzj;ijAk; mjw;F xj;j gLNfhzj;ijAk; fhz;f.  

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

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

III) mupaf; Nfhzk; 60° MftpUe;jhy; mupa jputpaj;jpd; KwpTr; Rl;bapidf; fhz;f.  

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

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

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

e)           i)    fPNo fhl;lg;gl;bUg;gJ mupaj;jpd; xU Kfj;jpd; kPJ gLfpd;w ntz;dpw xspf; fjpuhFk;. 
        mf;fjpuhdJ mupaj;jpDs; KwptilAk; tpjj;jpid kw;Wk; ntspNaWk; tpjj;jpidAk; 
        Fwpg;gpLf.  

 

       

 

 

 

 

 

 

 

 

II) mupaj;jpDs; xsp fpuzkhdJ KwptilAk; NghJ kw;Wk ; ntspNaWk; NghJk; 
epwq;fshfg; gpuptilakhapd; ,t; mupakhdJ me;je;j epwq;fSf;F fhl;Lk; KwpTr;Rl;b 
,ilNaahd njhlu;gpidg; ngw;Wf ; nfhs;f. 

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

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

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

 

III) ,t; Clfj;jpDs; me;je;j epwq;fSf;fhd fjp gw;wp ckJ mgpg;gpuhaj;ijf; Fwpg;gpLf. 

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

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

(𝒇)   i)    xNu tpyfy; Nfhzj;jpw ;F ,uz;L gLNfhzq;fs; ,Ug;gJ Vd;?  

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



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

 

II) xNu jputpaj;jpdhy; cUthf;fg; gl;litAk; gy;NtW mupaf; Nfhzq;fs; cila mupaq;fSf;F 
xNu gLNfhzj;jpw ;F XNu tpyfy; NfhzkhdJ ,Uf;Fkh?  

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

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

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

III) ,jw;fhf rkgf;f Kf;Nfhz mupakhdJ cgNahfpf;fg; gl;lhy; mupaj;jpDs; xsp fpuzj;jpd; 
gazg; ghij vt;thwpUf ;Fk ;?  

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

 

Ma;T $lj;jpDs; mupankhd;wpd; mtjp Nfhzj;ijf; fz;L mupakhdJ 
cUthf;fg; gl;Ls;s jputpaj;jpd; KwpTr; Rl;bapidf; fhz;gjw;F 
jpl;lkplg;gl;Ls;sJ.  

a) i)   ,jw;F Njitahd cgfuzq;fisg; gl;baypLf. 

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

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

II) Kjw; gbahf ePu; mupaj;ij ntz;dpw fljhrpapd; k PJ itg;gPu;.,ij; njhlu;e;J ePu; 
filg;gpbf ;Fk ; nrad; Kiwapidj; jUF.  

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

III) fPNo tupg;glj;jpw ; fhl;lg;gl;bUg;gJ Drawing Board kPJ itf;fg; gl;Ls;s rkghj Kf;Nfhz 

mupakhFk;.mupaj;jpDs; KwptilAk; xsp fpuzj;ijg; ngw;Wf; nfhs;tjw;F 𝑶𝟏,𝑶𝟐 Crpfs; 

A,B Kfg; gf ;fk ; nghUj;jg;gl;Ls;s 
tpjkhFk;.epu; ve;j Crpia mupaj;jpy; 
KwptilAk; xsp fpuzj;ijg; 
ngw;Wf ; nfhs;tjw;fhf Nju;T 
nra;tPu;?njspT gLj;Jf.  



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

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

IV) ,q;F ePu; Nju;T nra;Ak ; Crpapd; vt; tpk ;gj ;Jld; xNu Neu;Nfhl;by; cs;sthW 
mikj;J ntspg;gL fjpiu ngw;Wf ; nfhs;tJ vt;thW?  

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

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

V) ePu; ,q;F ,opT epiyapy; ntspg;gL fjpiu ngw;Wf ; nfhs;tJ vt;thW?  

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

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

b)            i)    mtjpf; Nfhzj;ijg; ngw;Wf; nfhs;tjw;F filg;gpbf;Fk gbKiwiaAk; mJ njhlu;ghd 
       cUthf ;fiyAk; njspthff ; Fwpg;gpLf.  

 

                             

                                           

 

 

       

         

 

 

 

II) ePu; mtjpf ; Nfhzj;ijg; ngw;Wf ; nfhs;tJ vt;thW?  

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

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

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

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

III) mtjpf; Nfhzk; (𝑪) rhu;gpy; mupa jputpaj;jpd; KwpTr;Rl;b (𝒏) ,w;fhd Nfhitapidj; 
jUf. 

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

IV) mtjpf ; Nfhzk; 41°48’ MftpUe;jhy; jputpaj;jpd; KwpTr; rl;b vt;tsT?  

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



C)         i)   mupaj;ij mjd; KwpTr;Rl;bapid tpl $ba KwpTr;Rl;bapid cila Clfj;jpDs;  

       itf;fg;gl;L,,opT mtjp epiyiag; ngw;Wf; nfhs;s KbAkh? Kbahjh? vd;gijf;  
       Fwpg;gpLf.  

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

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

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

 

II) ve;jnthU xw;iw miyePsj;ij cila xsp fpuzj;jpw ;fhf mtjp Nfhzj;ijg; 
ngw;Wf; nfhz;lhy; mjd; ngWkhdkhdJ ntz;dpw xspapw;Ff; fpilf;fg; ngw Ntz;ba 
ngWkhdj;ij tpl NtWgLkh/ ,y;iyah? njspTg; gLj;Jf. 

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

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

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

 

jputnkhd;wpd; Kwptr; Rl;bapidf; fhz;gjw;F mtjpf;Nfhz 
Kiwapid cgNahfpf;f KbAk;. 

a) i)  ,jw;F Njitahd cgfuzq;fs; vit?  

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

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

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

 

II) ,q;F ePu; cgNahfpf ;Fk ; jputj;jpw ;F ,Uf;f Ntz;ba rpwg;gpay;Gfs; kw;Wk; G+u;j;jp 
nra;a Ntz;ba Njitfs; vit?  

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

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

III) mjw;fhf ePu; jputj;ij cgNahfpg;gJ vt;thW?   

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

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

b)  ,jw;fhf cgNahfpf ;fg; gLk ; cUg;gbahdJ fPNo fhl;lg ;gl;Ls;sJ. 

 

 

 



 

 

 

 

 

 

                      

 

 

  

   

I) AC  ,d; %yk; njwpg;giltpf ;Fk ; P ,d; tpk ;gkhdJ cUthf;fg;gLk; ,lkhdJ mupak; 

kl;Lk ; cgNahfpf ;fg; gLk ; re;ju;g;gj ;jpw ;F rhu;ghf khWgLkh / ,y;iyah? vd;gij 
njspTgLj;Jf.  

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

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

II) BC  ,d; topNa C  ,ypUe;J  B tiuf;Fk ; fz;dpid efu;j ;Jk; NghJ Njhd;Wk; P ,d; 

tpk ;gk ; Njhd;wp kiwAk; ,lk ; Kd;ida ,lk; rhu;ghf B  gf;fkhf efUkh my;yJ C 
gf ;fkhd efUkh?  

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

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

III) ,r; re;gug;gj;jpy; mupa jputpaj;jpd KwpTr; Rl;b 𝒏 MfTk; mtjpf; Nfhzk; C2 MfTk; 

,Ue;jhy; jputj;jpd; KwpTr; Rl;b (𝒏𝟏) ,w;fhd Nfhitapid C2  kw;Wk; 𝒏 tbtpy; jUf.  

 

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

IV) C2 = 62°24’ MftpUe;jhy; 𝒏𝟏 jputj;jpd; KwpTr;Rl;b vt;tsT? (𝒏 = 𝟏. 𝟓) 

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

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

 

V) KwpTr;Rl;bapw;fhf mjpfupj;j ngwkhdk; fpilf;fg; ngWtjw;fhd fhuzkhf ,Uf;ff; $ba 
fhuzpfs; vit?  
 
………………………………………………………………………………………………………. 



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

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

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

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

VI) ,g;gupNrhjidapy; vof ;$ba Systematic error ,idf; Fwpg;gpl;L mJ vOk; tpjj;jpidf; 
Fwpg;gpLf.  

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

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

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ma;T $lj;jpy; jpUrpakhdpapid cgNahfpj;J mupankhd;wpd; mupaf; 
Nfhzj;jpidAk, ; ,opT tpyfy; Nfhzj;jpidAk; fz;L mupa 
jputpaj;jpd; KwpTr;Rl;bapidf; fhZjy;. 

a)  i)    ,jw;fhf cgNahfpf;Fk; jpUrpakhdpahdJ fPNo fhl;lg;gl;Ls;sJ.fhl;lg;gl;Ls;s vy;yh ghfq; 
    fisAk; ngaupLf. 

 

II) njhiyNehf;fp kw;wk;    Neu;tupirahf;fp    Mfpatw;wpd; nraw;ghLfisf; Fwpg;gpLf.  

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

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

III) jpUrpakhdpapd; gpujhd mstpil 0.5° gpupTfspdhy; MdJ.mjpy; 29 gpupTfis vLj;J 
Ntzpau; mspilapd; 30 gpupTfshfg; gpupf;fg;gl;Ls;sJ.jpUrpakhdpapd; Mfr; rpwpa 
mstPL vd;d?  

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

   b)        i)    jpUrpakhdpapid nrg;gQ; nra;Ak ; tupirf ; fpukj;ij jUf.  

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

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

 



II) gpd;tUk ; xt;nthU ghfj;jpidAk; nrg;gQ; nra;Ak ; tpjj;jpidf; Fwpg;gpLf.  

                      njhiyf;fhl;b  

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

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

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

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

         Neu;tupirahf ;f p 

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

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

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

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

         mupaNkir  

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

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

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

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

C)  jpUrpakhdpahdJ nrg;gdplg;gl;lgpd; fPo; Fwpg;gplg;gl;Ls;s ghfq;fs; ,Uf;Fk; epiyikapidf; 
  Fwpg;gpLf. 

I) njhiyf;fhl;b nrg;gQ; nra;tjdhy; vd;d epfo ;e;Js;sJ?  

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

II) nrg;gQ; nra;ag;gl;l njhiyf;fhl;bapy; FWf;Ff ; fk ;gp fhzg;gLtJ vt;tplj ;jpy;?  

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

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

III) jpUrpakhdpapy; ghu;it tpy;iyapd;(fz; Jz;L) FtpTj; Jhuk; 4cm MftpUe;jhy; fz; 
Jz;bypUe;J FWf;Ff ; fk ;gpapw ;fhd Jhuj;jpidf; fhz;f.  

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

 

IV) nrg;gQ; nra;ag;gl;l njhiyf;fhl;bapy; fz; itg;gjw;F kpfTk; nghUj;jkhd ,lnkJ? 
mt;tplk ; kpfTk ; nghUj;jkhf ,Ug;gJ Vd;?  
 

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

 

 



   d)   i)   jpUrpakhdpapd; mupa Nkirapd; k PJ mupaj;ij itf;Fk ; Kiwapid fpNo cUtpy;  
       tiue;J fhl;Lf.  
                                 

          

 

 

         

   

 

 

 

 

 

 

 

 
 

 

 

 

 

      
 
 
 
 
 
 
 
 

 
 
 
 
 

II) mupa Nkiria kl;lk; nra;tw;fhd re;ju;g;gj;jpy; Neu; tupirahf;fpapypUe;J ntsptUk; 
xspf;fjpufis; njhiyNehf;fpahdJ ngw;Wf; nfhs;Sk; tpjj;jpid NkNy tiuglj;jpy; 
tiue;J fhl;Lf.  

III) mupa NkirahdJ kl;lkhf ;fg; gLtJ vd;gjpypUe;J mu;j;jkhtJ vjid vd;gij 
njspT gLj;Jf. 

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



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

IV) nrg;gQ; nra;ag;gl;l njhiyNehf;fpapy; FWf;Ff; fk ;gpahdJ fhl;lg; 
gl;Ls;sJ.mjd; k PJ ePs; Jthuj ;jpy; xspg;nghl;bid mik;j;Jf; 
nfhs;Sk; tpjj;jpid tiue;J fhl;Lf. 
 

V) ePs; Jthuj ;jpy; ngw;Wf ; nfhs;Sk; tpk;gkhdJ fpo; Fwpg;gpl;lthW 
,Uf;Fk;.mupaj;ij itg;gjw;F Kd; mt;thW ,Ug;gjw;fhd fhuzk; 
vd;d?  
 

…………………………………………………………………………….. 
 

VI) mupaj;ij itj;jgpd; Nkw; Fwpg;gpl;l tbtpNyNa ePs; JthukhdJ 
FWf;Ff ; fk ;gpapd; k PJ Njhd;wpaJ.mjw;fhd fhuzkhf ,Uf;ff; 
$baJ 
 

………………………………………………………………………….. 
 
 

VII) fz;Jz;L kw;Wk ; nghUsp ,ilapyhd ,ilntsp 20cm  MFk;.fz; 
itf;fg;gl Ntz;ba ,lj;jpypUe;J fz; Jz;bw;fhd Jhuj;ijf; fhz;f  

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

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

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

 

VIII)   mupa NkirahdJ kl;lkhf;fg;gl;l jpUrpakhdpapd; k PJ mupaj;ij itj;J mupaf ; 

Nfhzj;ijg; ngw;Wf; nfhs;tjw;F me;je;j epiyfs; cs;s NghJ V1 kw;Wk; V2  Ntzpau; 
mstpilapd; thrpg;Gfs; f PNo jug;gl;Ls;sJ.  
 
njhiyfhl;bapd; epiy 1k ; epiyapd; thrpg;G  2k epiyapd; thrpg;G 

V1  mstpil  54°𝟏𝟓′  174°𝟏𝟒′ 

V2    mstpil    

 
mupaj;jpd; KwpNfhzk; vt;tsT?  
 
………………………………………………………………………………………………….. 

 

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

e)  i)   Nrhbaj;jpid xspKjyhf cgNahfpg;gjw;fhd  fhuzk; vd;d?  
     

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



II) nrg;gdplg;gl;l Neu;tupirahf ;f p tpy;iy kw;Wk ; ePs; JthukpilNaahd ,ilntsp 
vt;tsT? 

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

III) Neu;tupirahf ;f papDhlhd ngwg;gLk ; xspg;nghl;lhdJ ,ad;wsT xLq;fpajhf 
ngwg;gLfpd;wJ.mJ Vd;?   

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

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

IV) nrg;gQ; nra;ag;gl;l mupa Nkirapy; Row;rp jsk; kwWk; Neu;tupirahf;fpapypUe;J 
ntsptUk; xsp fpuzq;fspd; gazj; jsk; ,ilNa vt;tifahd njhlu;G cs;sJ?  

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

f)         i)     ePu; ,opT tpyfy; epiyapid vt;thW ngw;Wf ; nfhs;tPu;?   

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

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

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

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

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

 

II) ePu; ,opT tpyfiy mstpLtJ vt;thW?  

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

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

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

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

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

 

III) ,opT tpyfy; epiyapidg; ngw;Wf ; nfhs;Sk; NghJ mupa Nkir kw;Wk ; 
njhiyfhl;bapid vjpnujpu; jpirapy; Row;WtJ Vd;?  

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

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

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

g)       khztndhUtd; ,opT tpyfy; epiyapy; ,Uf;Fk; NghJ ngwg;gl;l thrpg;gpidAk; njhiyf;- 
    fhl;b kw;Wk; Neu;tupirahf;fp Mfpad xNu Neupy; ,Uf;Fk; NghJ ngwg;gl;l thrpg;Gfs; fPNo 
    ml;ltizapw; fhl;lg;gl;Ls;sd.  



 

njhiyf;fhl;bapd; 
epiy/Ntzpaupd; epiy 

V1 Ntzpau; V2 Ntzpau; 

,opT tpyfy; epiy 280°𝟒𝟎′ 100°𝟐𝟓′ 

njhiyf;fhl;b kw;Wk ; 
Neu; tupirahf ;f p xNu 
Neupy; fhzg;gLjy; 

243°10 ’ 62°𝟓𝟓′ 

 

 

I) ,opT tpyfy; Nfhzk; vt;tsT?  

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

II) mupaj;jpd; KwpTr;Rl;b 𝒏 ,w;fhd Nfhitnahd;wpid ,opT tpyfy; Nfhzk; dm kw;Wk; 

mupaf ; Nfhzk; A rhu;gpy; jUf.  

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

III) NkNy jug;gl;Ls;s thrpg;Gf;fspd; gb mupaj; jputpaj;jpd; KwpTr;Rl;b vt;tsT?  

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

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

 

   Ma;T$lj;jpy; FtpT tpy;iynahd;wpd; Ftpaj;Jhuj;ij fhz;gjw;F f Po ; Fwpg;gplg; gl;Ls;s  
 cUg;gbia cgNahfpf ;f KbAk;.  

 

 

    a)        i)   NkNy cgfuzj; njhFjpapd; ghfq;fisg; ngaupLf. 

II) ,g;gupNrhjidf;Fj; Njitahd Vida cgfuzq;fs; vit?   

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



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

III) S jpiuapd; cgNahfj;ij njspthff ; Fwpg;gpLf.  

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

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

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

IV) ePu; fz;iz itf;Fk ; tpjj;jpid cUtpy; tiue;J fhl;Lf.  

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

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

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

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

V) FtpT tpy;iyapdhy; cUthf;fg;gLk; tpk;gj;jpd; miktpid jpUj;jkhf fhz;gjw;F ePu; 
filgpbf ;Fk ; nrad;Kiwapid jUf.  
 

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

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

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

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

 

VI) NkNy gFjp (V) ,y; ngwg;gl;l tpk;gj;jpd; mikthdJ rupahdnjd;gij ePu; milahsk; 
fhz;gJ vt;thW?  

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

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

VII) X Crp kw;Wk ; tpk ;gkhdJ xd;wpd; Nky; xd;W mike;jpuhtpl;lhYk; mtw;wpilNa rhu;G 
,af;fkhdJ fhzg;gLtjpy;iy.,q;F Nkw;ngUe;Jif epfo ;e;Js;sjh?  

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

VIII)  nka; tpk ;gkhdJ Nkw;nghUe;jpf ; nfhs;Sk; 
tpjj;jpid ,q;Nf cUtpy; tiue;J fhl;Lf.  

                              

 

         

 

 



   b)  i)    ,q;F kha tpk ;gj;ijg; ngw;Wf; nfhs;tjw;F jsthbia itf;Fk; NghJ ePu; ftdj;jpw;  
        nfhs;s Ntz;ba Kf;fpa  tplak ; vd;d?  

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

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

II) kha tpk ;gj ;jpd; epiyapid ngw;Wf ; nfhs;tjw;fhf jsthb Jz;nlhd;W 
cgNahfpf;fg;gLk; NghJ mjid itf;f Ntz;ba ,lj;jpid Fwpg;gpl;L njspthdthW 
NkNy cUtpy; tiue;J fhl;Lf. 

III) jsthbapDs; Njhd;Wk; cl;njwpg;gile;j tpk;gk; kw;Wk; tpy;iyapdhy; cUthf;fg;gl;l  
khatpk ;gKk; xd;wpd; Nky; xd;W mike;jpUf ;Fk ; NghJ nghUs; kw;Wk ; jsthb 

,ilNaad Jhuk ; 𝒖′ MfTk; jsthb kw;Wk ; tpy;iyapilNaahd Jhuk; 𝒙 MfTk; 

FtpT tpy;iy kw;Wk ; fhl;bahfg; gad;gLj;jg;gLk ; Crpf ;f pilNaahd Jhuk ; 𝒚 
MfTkpUe;jhy; ,tw;wpid NkNy cUtpy; Fwpg;gpLf. 
 

IV) tpy;iyapd; kha tpk ;gj ;jpw ;fhd Jhuj;jpw ;fhf Nfhitnahd;wpid NkNy Fwpg;gplg; 
gl;Ls;s fdpaq;fspd; rhu;gpy; Fwpg;gpLf.  

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

 

C)        i)    nka;nghUnshd;wpd; nka;tpk;gj;jpw;fhd tpy;iy #j;jpuj ;jpid FtpT tpy;iyf;fhf  
       jUf.  

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

II) 
𝟏

𝒖
 + 

𝟏

𝒗
  ,ilNaahd tiugpid tiutjd; %yk; khztndhUtd; tpy;iynahd;wpd; 

FtpTj; Jhuj ;jpidf; fhz;gjw;F cj;Njrpj ;Js;shd;.mjw;fhf ePu; ngw;Wf; nfhz;l 
tpy;iy #j;jpuj ;jpd; khwpia cUthf ;Ff. 

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

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

 

       

 

 

 

 

 

 

 

 

 



 

d)    nghUl;Jhuk; (𝒖) kw;Wk; tpk;gj;Jhuk; (𝒗 ) Mfpatw;iw kPl;lu; kl;lj;jpdhy; mse;J nka; tpk;gj; 
   jpw;fhd tpk;gj; Jhuj;pid kiwahfTk; kha tpk;gj;jpw;fhd tpk;gj; Jhuj;jpid NeuhfTk; fUjp  
   tiuag;gl;l tiughdJ fPNo fhl;lg;gl;Ls;sJ.  

 

 

 

I) tpy;iyapd; tpk ;gj ;Jhuj ;jpidf; fhz;f.  

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

II) kha kw;Wk ; nka; tpk ;gq;fisf; fhl;Lk ; gpuNjrq;fis tiugpy; milahskpLf. 

e)    i)    tpy;iyapd; f Po ; gFjpapy; fup G+rg;gl;bUe;jhy; cUthFk; tpk;gj;ijg; gw;wp ck;khy; vij  
      mtjhdpf ;ff ; $bajhf ,Uf;Fk ;? 

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

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



II) tpy;iyapd; Nky; gFjpapy; NtW KwpTr;Rl;bahdJ fpilf;fg; ngWkhW xspGftpLk; 
jputpankhd;W G+rg;gl;L Kw;Fwpg;gpl;lgb mikthdJ mtjhdpf;fg; gl;lhy; nka; kw;Wk; 
kha tpk ;gq;fs; Njhd;Wk ; re;ju;g;gj ;jpy; vij mtjhdpf ;f KbAk;?  

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

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

III) ,Nj FtpTj; Jhuj ;ij cila Mdhy; NtW KwpTr;Rl;bapidf; nfhz;Ls;s FtpT 
tpy;iyapid Kw;Fwpg;gpl;l tpy;iyNahL xl;bf; nfhz;bUf;fkhW tpy;iyj; jhq;fpapy; 
itj;J Kw;Fwpg;gpl;lthW tpk;gq;fis Nkw;nghUe;j itf;f KbAkh? ,y;iyah vd;gij 
njspTg; gLj;Jf.  

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

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

IV) ,e;j tpy;iyNahL ,Nj tpy;iyaiag; Nghd;W ru;rtrkdhd ,d;ndhU tpy;iyia 
tpy;iyj; jhq;fpapd; kpJ itj;J nghUspd; epiyapid khw;whky; tpk;gj;jpid Nkw;nghUe;j 
nra;tjw;F Y Crpapid vj;jpir topNa efu;j ;j Ntz;Lk ;?njspTgLj;Jf.  

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

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

V) ,t; tpy;iyAld; ,jd; Ftpaj;Jhuj;jpid tpl rw;W mjpfkhd Ftpaj;Jhuj;jpid cila  

tpy;iyahdJ njhLifAWkhW itf;fg;gLfpd;wJ.Y Crpapd; epiyapid mt;thW 

itj;J/itf;fg; glhky; nka;ahdJk; Nkw;nghUe;Jfpd;wJk;/nghUe;jhJkhd tpk;gj;ijg; 

ngw KbAkh / Kbahjh?  
 
………………………………………………………………………………………………………. 
 

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

VI) ,f; FtpT tpy;iyAld; ,jd; Ftpaj; Jhuj;jpid tpl Fiwe;j Ftpaj; Jhuj;jpid cila  
FtpT tpy;iyahdJ njhLidAWkhW itf;fg; gLfpd;wJ.Y Crpapd; epiyapid mt;thNw 

Ngdp /Ngdhky; nka;ahdJk; Nkw;nghUe;JtJkhd tpk;gj;jpid ngwKbAkh / ngwKbahjh?  
g 
……………………………………………………………………………………………………… 
 

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

VII) FtpT tpy;iynahd;wpd; FtpTj; Jhuj;jpw;F rkkhd Ftpaj; Jhuj;jpid cila FopT 
tpy;iy xd;W itf;fg;gl;lhy; vd;d epfOk;?  

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

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

 

VIII)   ,q;F tpy;iyr; #j;jpukhdJ cgNahfpf;fg;gLk; NghJ Fwp tof;fhdJ cgNahfpf;fg; 
gltpy;iy.mt;thW Nkw;nfhs;tjw;fhd fhuzk; vd;d? vdpDk; nka ;tpk ;gkhdJ 
kiwahfTk; kha tpk ;gj ; JhukhdJ NeuhfTk; vLf ;fg;gLfpd;wJ.  



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

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

 

ghlrhiy Ma;T $lj;jpy; FopT tpy;iyapd; Ftpaj; Jhuj;ijf; fhz;gjw;fhf  
cgNahfpf;fg;gLk; cUg;gbahdJ fPNo fhl;lg;gl;Ls;sJ. 

  

 

a)   i)   ,jw;f Njitahd Vida cgfuzq;fs; vit?  

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

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

II) ePu; nghUshf ve;j Crpia cgNahfpg;gPu;?  

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

III) tpy;iyapdhy; cUthf;fg;gLk; tpk;gk; nka;ahdjh / khakhdjh epkpu;e;jjh/ jiyfPohdjh? 
 

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

IV) ePu; fz;zpid itf;f Ntz;ba ,lj;jpid tiue;J fhl;Lf.  

b)    i)    ,g;gupNrhjiapy; ePu; tpk ;gj ;jpd; miktpid vt;thW ngw;Wf ; nfhs;tPu;? 

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

II) ,q;Nf ePu; ngw;Wf; nfhs;Sk; mstPLfs; vit?mtw;wpid FwpaPLfspd; mbg;gilapy; jUf. 

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

 



III) ePu; NkNy(ii) ,y; ngw;Wf; nfhz;l FwpaPl;;bd; gbahd  mstPLfSf;F tpy;iyapd; tpk;gj; 
Jhuj ;jpw ;fhd Nfhitapidg; ngw;Wf ; nfhs;f.  

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

C)   i)    xspapw;fhd Fwp tof;fhdJ gpuNahfpf ;fg; glhj epak tpy;iy #j;jpuj ;ij jUf. 

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

II) ePu; ngw;Wf; nfhs;Sk; thrpg;Gf;fspd;gb nghUl; Jhu; NtWghL vjpu; tpk;gj;Jhu NtWghL 
,ilNa Neu;Nfhl;L tiunghd;W tiuag;gl Ntz;bAs;sJ.mjw;fhf rkd;ghl;bd; khwpia 
cUthf ;Ff.  
 

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

III) Neu;Nfhl;L tiunghd;iw tiue;J 𝒇 ,idf; fhz;gjhapd;,𝒖 ,d; vg;ngWkhd 

vz;zpf ;iff;F 𝒗 ,if; fhz Ntz;Lk ;.  

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

 

d)   vLf;fg;gl;l thrpg;Gf ;fspd;gb tiuag;gl;l tiughdJ fPNo fhl;lg;gl;Ls;sJ. 

   nghUl;Jhuk; kw;Wk; tpk;gj;Jhuk; NeuhdJ vd vLf;fg;gl;L tiughdJ tiuag;gl;Ls;sJ. 

 

 

 

      

 

 

 

         

 

                     

 
 
 
 
 
 
 
 
 
 
 
 



 

I) tpy;iyapd; FtpTj; Jhuj ;ijf; fhz;f  

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

II) tiugpd; kpJ mike;Js;s ve;jnthU Gs;spapdJk; Ms;$Wfis tpy;iy tpngWfpwJ 
vdf; fhl;Lf.  

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

𝒆)                ,t;tpy;iyAld; njhLifapypUf;FkhW Ftpaj;Jhuk; 20cm  cila FtpT tpy;iynahd;W  
       itf;fg;gl;lhy; 

I) $l;L tpy;iyapd; Ftpaj; Jhuj ;jpidf; fhz;f.  

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

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

II) $l;L tpy;iyahdJ cs;s NghJ nghUl;Jhuk; 40cm MfTk; jsthb kw;Wk; tpy;iy  

,ilNaahd ,ilntsp 12cm MfTkpUe;jhy; Crp B (fhl;b Crp) kwWk; jsthb 
,ilNaahd ,ilntspapidf; fhz;f. 
 

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

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

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

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

III) ,e;j $l;L tpy;iy cs;s NghJ nghUshf cgNahfpf;fg; gLk ; Crp A apid 10cm 
tpy;iyapd; gf ;fk; efuj;jpdhy; Nkw;nghUe;jpa tpk;gnkhd;iwg; ngw;Wf; nfhs;tjw;F 

Mbapid epiyahf itj;J Crp B MdJ efu;j;j Ntz;ba Jhuk; kw;Wk; jpirapidf; 
fhz;f.  
 

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

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

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



                     tpilfs ;  
 

 
   

III) AO  cz;ik Mok;   AI’  Njhw;w mok;  

IV) Gs;sp B ,w;F ];ndy; tpjpapidg; gpuNahfpg;gjhy;   

                       

V) A,B  Mfpa Gs;spfs; mUfpYs;sjhYk; gLNfhzk; kw;Wk ; KwpNfhzk; kpfr; rpwpajhdg; 
gbapdhYk; mg;NghJ  

       𝒕𝒂𝒏 𝒊 = 𝒔𝒊𝒏𝒊 kw;Wk ; 𝒕𝒂𝒏 𝒓 = 𝒔𝒊𝒏 𝒓  

    

          

b)   

I) Efu; EDf;Ff ; fhl;bapd; NkilahdJ fpilahf kl;lkhf;fg;gly; Ntz;Lk;.spirit level kw;Wk; 

balancing screw ,id ,jw;fhf cgNahfpj ;Jf ; nfhs;s Ntz;Lk ;.  

II) Njhw;w Mok; - efu; EDf;Ff;fhl;bapd; Nkilapd; k PJ epw%l;Lk; Jhspid cgNahfpj;J xU  



nghl;bid (Gs;sp)  cUthf ;f pf ; nfhs;f.mjw;F EDf;Ff; fhl;bapid Ftpj;J thrpg;gpid 
Fwpj ;Jf ; nfhs;f.mijj; njhlu;e;J fz;zhb Kf papid itj;J epwg;nghl;lhdJ xNu 
Neu;Nfhl;by; ,Uf;FkhW fz;dhb Kfpapd; k PJ epwj ; Jhspdhy; nghl;L xd;iw ,l;Lf; 
nfhs;f.,jd;k PJ EDf;Ff ; fhl;bapid Ftpj ;J thrpg;gpidf; Fwpj;Jf; nfhs;f.,e;j ,U 
thrpg;Gfspd; tpj;jpahrj;jpypUe;J fz;zhbf; Fw;wpapd; jbg;gpidg; fhz;gjd; %yk; cz;ikj; 
Jhuj ;ijg; ngw;Wf ; nfhs;f.( Ntu;zpau; ,Lf;fp khdpapdhy fz;zhb Kfpapd; jbg;gpid 
mstpl KbAk;). 
 
Njhw;w Jhuk ; - efu; EDf;Ff; fhl;bapd; Nkilapd; kPJ ,lg;gl;Ls;s nghl;bd; kPJ fz;zhb 
Kfpia itj;J njspthd tpk;gj;jpid FWf;Ff; fk;gpapd; kPJ Ftpj;Jf; nfhz;L thrpg;gpid 
Fwpj;Jf; nfhs;f.,ij; njhlu;e;j ,e;j epwg; nghl;lhdJ kiwe;J NghFkhW fz;zhb Kfpapd; 
Nkw;gug;gpd; kPJ epwg; nghl;bid ,l;L Ftpar; nra;J thrpg;gpidg; Fwpf;Ff.,t; thrpg;Gfspd; 
NtWghl;bypUe;J Njhw;w Jhuj ;jpidf; fhz;f. 
 

 
 

C)  

i)   fz;zhbf; Fw;wpapd; jbg;ghdJ 2cm – 3cm mstpypUf;Fk;.mjid kPl;lu; kl;lj;jpdhy; mstpLk;  

  NghJ rjtPj tO 1 %  ,id tpl mjpfkhf ,Uf;Fk;.efu; EDf;Ff; fhl;bapid cgNahfpj;J  

  mstpLk; NghJ 0.01mm  tiuf;Fk; mstpl KbAk;.mg;NghJ rjtPj tO 1% ,id tplf; Fiw 
  thf ,Uf;Fk ;.vdNt mstPL epahakhdJ.  
 

II) 15mm 

k Pl;lu; Nfhjpdhy; msplf; $ba Mfr; rpwpa mstPL 1mm Mdgbapdhy; kpy;yp k Pl;lupy; jrk 
Gs;spfSf;F mstpl KbahJ.  
 



 

 

 
 
 
 
 
 

II) nghUspapypUe;J Fwpj ;j Jhuj;jpy; cs;s nghUs;fspd; tpk;gkhdJ FWf;Ff; fk;gpapd; kPJ 
FtptJ epfo ;f pd;wJ.EDf;Ff; fhl;bahdJ nrg;gQ; nra;tJ Kbe;Js;s gbahy; kPz;Lk; xNu 
gupNrhjidf;F thrpg;Gfs; vLg;gjw;F nrg;gQ; nra;jhy; thrpg;Gfs; ,uz;bdJk; tpj;jpahrk; 
rupahf ,Uf;fhJ.  

 

mupaj;jpDhlhf nry;Yk; xsp fpuzj;jpd; tpyfy; Nfhzj;ijf; fz;L mjd; 
%yk; ,opT tpyfy; Nfhzj;ijf; fz;L fz;zhbapd; KwpTr; Rl;bapidf; 
fhzy;. 

a)  

II) fljhrpapd ; kPJ ePs; gf ;fkhf Neu;Nfhnlhd;wpid tiuf. ,e;Neu;Nfhl;bw;W XusT 

njhiytpy; epiyf;Fj;Jfs; 6 tiu tiue;J nfhs;f.,e;j epiyf;Fj;Jf;fs 6 cld; 30° 

njhlf;fk; 60° tiu gbg;gbahf mjpfupf;FkhW 6 Nfhzq;fis milahskpl;Lf ; nfhs;f. 
 

III) gLNfhzj;ij milahskpLtjw;F cUtpy; gLNfhzj;ij milahskpl;l Neu;Nfhl;bd; kPJ 

P1,P2  Crpfis XusT ,ilntspapy ; epWj ;j p kw;iwa AC  Nkw;gug;gpy; mt;T+rpfis 

mtjhdpj ;J mNjhL xU Neu;Nfhl;by; tUkhW P3 ,P4  Crpfis XusT ,ilntspapy; 

epWj;jTk;.P3,P4  tpid ,izg;gjd; %yk; ntspg;gL fjpuhdJ fpilf;fg; ngWfpwJ.  
 
 
 



b)  
i)                  

 

 

 

 

 

 

 

 

II) d  
III)        

 

 

 

 

 

      C)  

      i)    Snell tpj papd ;gb  

     
𝑺𝒊𝒏𝒊𝟏

𝑺𝒊𝒏𝒓𝟏
 =  𝒏,       

𝑺𝒊𝒏𝒊𝟐

𝑺𝒊𝒏𝒓𝟐
 = 𝒏 vd;gjhy;  

     𝒊𝒊 = 𝒊𝟐 MFk; NghJ 𝒓𝟏= 𝒓𝟐  

II) 𝒅𝒎 = 2𝒊 – A   

   𝒊 = 
𝒅𝒎+𝑨

𝟐
   

 
III) 𝒓𝟏 +  𝒓𝟐 = A  

2𝒓= A (𝒓𝟏 =𝒓𝟐= r) vd;gjhy; 
 

𝒓 =
𝑨

𝟐
    

 

𝒏 =
𝑺𝒊𝒏 𝒊 

𝑺𝒊𝒏 𝒓
                 

 



  
 

 

II) ,opT tpyfy; Nfhzk; = 37.5°  

 
gLNfhzk; =  𝒊 = 48.5° -   49° ,ilNaahd ngWkhdkhFk;.  
 
 

 
                           

 

 



 
 

vy;yh epwq;fspdJk; fise;J NghFjy; (dispersal)   

 

III) Mff; $ba tpyfy; epfo ;tJ Cjh epwj ;jpypUe;jhFk ;.Mjyhy; Cjh epwj ;jpd; KwpTr; 
Rl;bahdJ rptg;G epwj ;jpdij tpl mjpfkhFk;.  

 
 

IV) KwpTr; Rl;b kw;Wk ; Ntfj;jpd; ngWf;fk; khwpypahFk;.(Vn = C) .mjhtJ ntw;wplj;jpy; xspapd; 

Ntfk; rkkhFk;.KwpTr; Rl;b mjpfupf;Fk; NghJ NtfkhdJ FiwtilAk;.Mff; Fiwe; Ntfk; 
rptg;G epw Xspapw ;fhFk ;.  

               

f) 

I) tpyfy; Nfhzk; gLNfhzkhFkhW gltpLk; NghJ xsp fpuzj;jpw;F gLNfhzkhdJ tpyfy; 
NfhzkhFkhW xsp fpuzkhdJ tpyfyilAk;. gazg; ghij xd;NwahFk;.MfNt XNu tpyfy; 
Nfhzj;jpw ;F ,U gLNfhzq;fs; cs;sd.mtw;iw gLNfhzk; kw;Wk; tpyfy; Nfhzq;fshf 
vLf;f KbAk;.fpuzkhdJ jpUg;gg;gLk; NghJ (Reverse) te;j ghij topNa jpUk;gpr; nry;Yk ;.  

 

II) ,y;iy. n= 
𝑺𝒊𝒏 (

𝒅𝒎+𝟐
𝟐

)

     𝑺𝒊𝒏
𝑨

𝟐

  ,d; gb KwpNfhz;k ; NtWgLtjhy; xNu jputpaj;jpdhy; cUthf;fg; 

gl;bUe;jhYk;,,opT tpyfy; NfhzkhdJ mupaj;jpypUe;J mupaj;jpw ;F NtWgLfpwJ.  

 

III) Kd; gf ;fj;jpw;F rkhe;jpukhfkhW gazpf;Fk;.fpuzkhdJ fpuz Nfhzj;jpd; ,U$whf;fp gw;wp  
Rkr;rPuhf mike;jpUf ;Fk ;. 
 
 
 
 
 
 



 
mtjp Nfhz Kiwapdhy; mupakhdJ cUthf;fg; gl;Ls;s jputpaj;jpd; Kwptr; Rl;biaf; 
fhZjy;. 
 

III) 01 ,d; epiy :  tpspk;gpd; njhiytpy; epiyg;gLj;jg; gl;Ls;s Crpapd; JizNahL gLfjpiug 

ngw;W nfhs;s vj;jdpf;Fk; NghJ AB  Kfj;jpy; cUthFk; njwpg;G kw;Wk; KwpT tpk;gq;fspd;  

epiy AC  Kfj;jpypUe;J fpilf;g; ngwr; nra;a KbAk;.Mjyhy; njspthdJk; Sharp MdJkhd 

njwpg;gilAk; tpk;gkhdJ AC  ,dhy; ngw;Wf; nfhs;tjw;F Crpapid AB  ,d; Nkw;gug;gpd; kPJ 
gLkhW epWj;jg;gly; Ntz;Lk ;. 
 

IV) 01  Crpapdhy; AC  Nkw;gug;gpy; cUthFk; njwpg;gile;j tpk;gk; kw;Wk; AC  Nkw;gug;gpy; mtjp 

epiyapy; njwpg;gile;J nry;Yk ; tpk ;gKk;,BC  Nkw;gug;gpy; Kwptilak; tpk;gj;Jld; xNu 
Neu;Nfhl;by; cs;sthW mikg;gjd; %yk; ntspggL fjpiug; ngw;Wf nfhs;tJ epfo;fpd;wJ.  

 
 

V) AC  Nkw;gug;gpd; k PJ Njhd;Wk ;  01  Crpapd; njwpg;gile;j tpk ;gj ;jpid BC  Nkw;gug;gpy; 

mtjhdpj ;jthW BC  Nkw;gug;gpd; topNa C ,ypUe;J B tiuf;Fk; fz;zpid efuj;jpathW 

tpk ;gkhdJ njupe;Jk; njupahjJkhd fdj;jpy; mjhtJ AC Nkw;gug;gpy; mtjp epiyapy; njwpg; 

gilAk; 01  ,d; tpk;gkhdJ XNu Neu;Nfhl;by; tUkhW Crpapid epWj;Jf.mjd; gpd; fz;zpid 

gpd;gf ;fkhf efu;j;jp 01 ,d; tpk;gk; kw;Wk; epWj;jg;gl;Ls;s CrpAk; xNu Neu;Nfhl;by; tUkhW 
NkYk; xU Crpia epWj;Jf.  
 

b) 

i)    
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

II) ,q;F Gs;sp 01  tpypUe;J AC ,w;F nrq;Fj;njhd;W tiue;J mJ ntl;Lk; Gs;spia N vdg; 

ngaupLf.01N  ,w;F rkkhFkhW 01N ,id ePl;Lf.mjd; Kidia 𝑰 vdg; ngaupLf.ntspg;gL 



fjpu; BC  ,id ntl;Lk ; tiu tiuf.ntl;Lk ; Gs;spia E vd milahskpLf.𝑰𝑬 ,id 

,izf;Ff.mjd;gpd; 01 kw;Wk; IE %yk; gf;fk; AC  ,id ,U$wpLk; Gs;spia D vd vLj;jhy; 

     

 
 

C) 

I) ngw;Wf ;nfhs;s KbahJ.Clfq;fs; ,uz;by; jbg;ghd Clfk; rhu;ghf nky;ypa 
Clfj;jpw;F mtjp epiynahd;W fpilf;fg; ngw;whYk; nky;ypa Clfj;jpw;F rhu;ghf jbj;j 
Clfj;jpw ;F mtjpepiynahd;W ,y;iy.Mjyhy; mtjpf ; NfhzkhdJ ,y ;iy. 
 

II) ntz;dpw xspahdJ tprpwYf;F (Dispersion) cl;glhj NghJ mtjp NfhzkhdJ vy;yh 
epwq;fSf;Fk; xj;jthW Clfj;jpw; fhzg;gLk;.jdpnahU epwj;jpw;fhf mtjp NfhzkhdJ 
ngw;Wf ; nfhs;sg;gLk ; NghJ ntz;dpw xspapw ;F fpilf;fg; ngWk; ngWkhdj;ij tpl 
FiwthdjhfNth $bajhfNth ,Uf;f KbAk;.epwj;jpypUe;J epwj;jpw;F xNu Clfkhf 
,Ue;jhYk; KwpTr; Rl;bapd; NtWghl;bw ;F ,JNt fhuzk;.  

 

mtjpf; Nfhz Kiwapdhy; jputnkhd;wpd; KwpTr Rl;biaf; fhZjy; 

  a) 

II) Mtpahfhj glykhf ,Uf;ff; $ba ,ay;gpidf; nfhz;ljhfTk; kw;Wk; mupaj;jpd; KwpTr; 
Rl;bapid tpl Fiwe;j Kwptr; Rl;bapidf; nfhz;ljhfTk; ,Uj;jy; Ntz;Lk ;. 
 

III) EDf;Ff ; fhl;b fz;zhb Slide ,d; k PJ jputj;ij glykhf ed;whf jltp mjid 
mupaj;jpd; tpspk ;gpd; k PJ ed;whf xl;Ljy;.  

        b) 

         i)   nghUl;Jhuk; tpk;gj;Jhuj;jpw;F rkkhFk;.nghUl;JhukhdJ 𝑶𝟏 ,ypUe;J gf ;fk; AC ,w;fhd  
      nrq;Fj;J Jhukhdgbapdhy; tpk;gkhdJ mike;jpUf ;Fk ; ,lkhdJ khw;wkilahJ.  

II) ,r;re;ju;g;gj;jpy; mtjpf; NfhzkhdJ mupaj;ij kl;Lk; cgNahfpf;Fk; re;ju;g;gj;ij tpl  

mjpfupf ;Fk.Mjyhy; ntspNaWk; epiy C  gf ;fkhf efUk;.  



 
V) ntspNaWk; fjpupidg; ngw;Wf ; nfhs;Sk; NghJ ntspg;gLk; epiyahf  (emerging)   

tpk ;gj ;jpid  kl;Lkl;lhf njupe;Jk ; njupahky; NghFk; re;ju;g;gj;jpw;F Kd;djhfg; 

ngw;Wf ; nfhs;Sjy;.mjhtJ ntspg;gLk ; epiyahdJ C  ,id Nehf ;f p efUjy; 

mjw;fhd fhuzkhFk;.O1 Crpapid AB Nkw;gug;gpw;F mUfpy; itf;fhky; xusthd 

Jhuj;jpy; (a little distance away)  epiyg;gLj;Jtjhy; ,J epfo;fpd;wJ.tpk;gj; Jhuk; 
mjpfupg;gjhy; mtjpf;Nfhzj;jpw;F mjpfupj;j ngWkhdkhdJ fpilg; ngWtjhy; ,J 
epfo ;f pd;wJ.  

 

VI) mtjpf ; Nfhzj;ij mstpLtjw;F cgNahfpf;fg;gLk; ghifkhdp tOTs;sjhf 
,Uj;jy; kw;Wk; mtjpf ; Nfhzj;ij mstpLk; NghJ ghifkhdpapd; mstpilf; 
FwpaPl;bd ; kPJ xU me;jjj ;j py ; Neu;NfhlhdJ mikag; ngwhkypUj ;jy;.  

 

 

Ma;T $lj;jpy; jpUrpakhdpapid cgNahfpj;J mupaf; Nfhzk; kw;Wk; 
,opT tpyfy; Nfhzj;ijf; fz;L mupa jputpaj;jpd; KwpTr; Rl;biaf; 
fhZjy;.  
 
a) 

III) Mfr; rpwpjhd mstPL =  (
𝟏

𝟐
 - 

𝟏

𝟐
 x 

𝟐𝟗

𝟑𝟎
 )   

                                         
𝟏

𝟔𝟎
 = 1’ [ 1  fiy]   

 

b)  

i)   njhiyf; fhl;b,Neu; tupirahf ;f p ,mupa Nkir 
 

II) njhiyf; fhl;b –FWf;Ff; fk;gpapd; njspthdJk; Sharp  MdJkhd tpk;gkhdJ njupAk; 
tiu fz;tpy;iyapid nrg;gQ; nra;f.mjd; gpd; njhiytpYs;s nghUnshd;wpid 

Nehf;fp mjd; njspthdJk; Sharp MdJkhd tpk;gk; FWf;Ff; fk;gpapd; kPJ FtptilAk; 
tiu nghUs; tpk ;gj ;ij nrg;gQ; nra;f. 

        Neu; tupirahf;fp – Neu;tupirahf;f papd; ePs; JisapdUNf Nrhbak; tpsf ;f pid  
        itf;Ff.ePs; Jthuj;jpd; mfyj;ij ,ad;wtiu xLq;Fk; tpj;j;jpid mikj;Jf; nfhs;f. 
        Neu;tupirahf;fp kw;Wk; njhiy Nehf;fpapid xNu Neupy; tUkhW mikj;Jf; nfhz;L 
        njhiyNehf;fpapd; %yk; ePs; Jthuj;jpd; tpk;gj;jpid mtjhdpf ;Ff.ePs; Jthuj ;jpd;  
        Sharp Md tpk;gkhdJ Njhd;Wk; tiu Neu;tupirahf;fpapd; tpy;iyapw;Fk; ePs; rJuj;jpw;- 



      Fk; ,ilNaahd Jhuj;ij tpy;iyapid mirj;jthW mikj;Jf ; nfhs;f. 

       

      Mupa Nkir – mupa Nkirapd; ve;jnthU kl;lkhf;Fk; ,U jpUfpfis ,izf;Fk;  
      Nfhl;bw;F mupaj;jpd; tpspk;ghdJ nrq;Fj;jhFkhW mupaj;jpd; cr;rpahdJ Neu;tupir 
      ahf;fpapid NeUf;F Neu; Nehf;FkhW mt;Tr;rpapid mupa Nkirapd; kj;jpapy; ,Uf;F 
      khW epWj;Jf.mjd; gpd; mupaj;jpd; epiyf;Fj;J Kfj;jpd; k PJ njpwpg;gile;J tUk; ePs; 
      Jisapd; tpk;gkhdJ FWf;Ff; fk;gpapd; k PJ njspthf rkr;rPuilAk; tiu kl;lkhf;Fk; 

      (balancing Screws) Gupfs; %yk; mupa Nkirapd kl;lkhf;Ff.,U Nkw;gug;gpYkpUe;J njwpg; 
      gile;J nry;Yk; ePs; rJuj;jpd; tpk;gj;jpid Kw;Fwpg;gpl;l ,U epiyfspYk; itj ;J  
      mtjhdpj;jthW gy Kiwfs; ,t;thW Nkw;nfhs;f.mjd;gpd; epiyfs; ,uz;bYk; Neu; 

      tupirahf;fpapid itf;Fk; NghJ XNuabahdk; njspthdJkhd Sharp MdJkhd tpk;g- 
      nkhd;W FWf;Ff; fk ;gpapd; k PJ Ftpf;fg;gLk; NghJ mupa NkirahdJ kl;lkhfpAs;sJ. 
 
   
C) 

i)    rkhe;ju xsp fw;iwfisg; ngw;Wf ; nfhs;tjw;fhf nrg;gkhfpAs;sJ. 

II) fz;tpy;iy kw;Wk ; nghUs;tpy;iyapd FtpTj; jskhdJ XNu jsj;jpy; ,Uf;FkhW 
mj;jsj;jpd k PJ FWf;Ff ; fk ;gpapd; jskhdJ mike;jpUj;jy;.  

III) 4cm MFk;.FWf;Ff ; fk ;gpahdJ fz;tpy;iyapd; Ftptj;jpy; mike;jpUg;gjhy; 

IV) fz; tisak; mjhtJ fz;tpy;iyapdhy; fz;tpy;iyapy; tpk ;gkhdJ cUthFk; 
,lk;,me;epiyapNyNa nghUs; tpy;iyapy; cl;gpuNtrpf;Fk; vy;yh xspAk; rfy KwpTfspd; 
gpd;du; xLq;fpAk ; nrwpTlDk; gazpf ;Fk ; ,lkhFk;. 
 

d)      

 
 

 

 

 

 

 

 

 

 

 

 

 

 



III) njhiyf;fhl;bapd; Row;r;rpj; jskhdJ Neu;tupirahf;fpapy; xspahdJ ntsptplg;gLk ;  
jskhfNtapUf ;FkhW mikj;jy;.mjhtJ njhiyf;fhl;lbapd; Row;r;rp mr;rhdJ 
mupaj;jpd; epiyf;Fj;J Kfj;jpw ;F epiyf;Fj;jhFkhW mikj;Jf ; nfhs;sy;.  
 

IV)  

 

 

  

 

V) Neu; tupirahf ;f papd; eps; Jthuk ; nespTw;wpUj;jy;.  
 

VI) mupa Nkir kl;lg;gLj;jg; glhky; ,Uj;jy;.  
 

VII) 
𝟏

𝒇
 = 

𝟏

𝒖
 - 

𝟏

𝒗
  fz;tpy;iyf;F  

_ 
𝟏

𝟒
 = 

𝟏

𝑽
 - 

𝟏

𝟐𝟎
     

    V=5cm     

 

               

 

e)  

I) ntz;dpw xspapid cgNahfpf;Fk; NghJ Kwptpd; Nghj gy;NtW epwq;fshfg; gpupTw;W  
Colour dispersion milfpd;wJ.epwj;jpypUe;J epwj;jpw;F miy ePskhdJ NtWgLfpd;wJ. 
mjid jtpu;g;gjw;F Nrhbak; tpsf;fhdJ cgNahfpf;fg; gLfpwJ.mjw;F xU epwNk  
cs;sJ.epiyahd miy ePsKila xsp fpuzj;ijg; ngw;Wf; nfhs;s KbAk;.  
 

II) Neu; tupirahf;fpapd; tpy;iyapd; FtpTj; Jhuj;jpw;F rkkhFk;.  
 

III) ,q;F mstplg;gLtJ Nfhzj;ijahFk;.xspg; nghl;lhdJ rpwpjhFk; mstpw;F FWf;Ff; 
fk ;gpapd; k PJ rkr;rPuhf ngw;Wf; nfhs;tJ jpUj;jkhf ,Uf;Fk;.mg;NghJ njhiyf;fhl;bapd; ; 
epiyahdJ rupahdthW ,Ug;gjd; k PJ Nfhzj;jpw ;F rupahd ngWkhdkhdJ fpilf;fg; 
ngWfpwJ.  
 

IV) Xd;wf ;nfhd;W rkhe;jpukhd jsj;jpw ; fhzg;gLk ;. 



V) Xd;Wf ;nfhd;W nrq;Fj;jhFk ;.  

f)   

I) Neu;tupirahf;fpapypUe;J xspahdJ ntsptUk; jpirf;F nra;Fj;jhf mupaj;jpd; Kfj;jpid 
epWj;Jf.mupaj;jpy; Kwptile;J ntsptUk; xsp fpuzj;jpid (ePs; Jthuj;jpd; tpk;gk;) FWf;Ff; 

fk ;gpapd; k PJ Ftpf ;Ff ,gLNfhzkhdJ mjpfupf ;Fk ; jpirapw ;;F mupa Nkirapid 
Row;Wf.mj;NjhL njhiyf;fhl;bapid vjpu;gf;fkhf Row;wpathW ePs; Jthuj;jpd; tpk;gj;jpid 
mtjhdpf ;Ff.tpk;gkhdJ kPz;Lk; jpUk;Gk; re;ju;g;gj;jpy; njhiyf;fhl;bia epiyahf;Ff.mJ 
,opT tpyfy; epiyahFk;.  
 

II) ,opT tpyfy; epiyapy; Ntu;zpau; mstpil ,uz;bdJk; thrpg;Gfisg; ngw;Wf; nfhs;f.mjd; 
gpd; mupaj;jpid mfw;wp njhiyf;fhl;bia Row;wp Neu;tupirahf;fpAld; xNu Neupy; ,Uf;FkhW 
mikj;Jf ; nfhz;L ePs; Jthuj ;jpd; tpk ;gj ;jpid FWf;Ff ; fk ;gpapd; k PJ epWj;jpf ; 
nfhs;f.me;epiyapy; Ntu;zpau; mstpilapd; thrpg;Gfisg; ngw;Wf; nfhs;f.me;je;j Ntu;zpau; 
mstpilapd; thrpg;Gf ;fs; ,ilNaahd tpj ;jpahrj;ij ngw;Wf ; nfhs;f.Ntu;zpau; 
mstpilfspd; thrpg;Gfspd; ruhrupiag; ngw;Wf ; nfhs;f. 
 

III) gLNfhzk; mjpfupf;Fk; jpirapy; Nkirapid jpUg;Gk; NghJ tpyfy; Nfhzk; Fiwtiltjhy; 
kWgf;fk ; (retrovate) njhiyNehf ;f pia jpUg;g Ntz;b tUk;.  

 

 
 
 
 
 
 
 



FtpT tpy;iyapd; tpk;gj;jpd; epiyapid Nkw;nghU;Jk ; Kiwapdhy; fz;L mjd; %yk;  
tpy;iyapd; FtpTj;Jhuj ;ijf; fhZjy;. 
 

III) NtW nghUspypUe;J te;jilAk; xspahdJ tpOtjd; fhuzkhd tpy;iyapdhy; NtW 
tpk ;gq;fs; cUthtij jLj;J mtjhdpg;G Crpapd; kPJ njspthd tpk;gj;jpidg; ngw;Wf; 
nfhs;tjw;fhf Vida nghUl;fspypUe;J nghUs; Crpapid NtWgLj;Jtjw;fhf. 

 
IV) glj;jpy; cs;sthW  

 

V) tpy;iy kw;Wk ; jpiuf ;F Kd;dhy; nghUspid itj;J mtjhdpg;G Crpapid tpy;iyf;Fg; 
gpd;dhy; itj;J fz;zpid mtjhdpg;G $wpw;F gpd;dhy; itj;J mtjhdpg;G $wpd; epiyapid 
khw;wpathW tpk;gk; mtjhdpg;G $W Mfpad xd;wpd; kPJ xd;W mikAkhW mikj;Jf; nfhs;f. 
 

VI) fz;zpid ,Ugf;fkhfTk; Kd; gpd;dhfTk; mirf;Fk; NghJ mtjhdpg;G $W kw;Wk; tpk;gk; 
Mfpad xd;wd; k PJ xd;W miktNjhL rhu;G ,af;fkhdJ epfohJ.  

 

VII) mt;thW ,Ue;jhYk; tpk;gj;jpd; epiyahdJ mtjhdpg;G $wpd; epiyahFk;.mit Nkw;nghUe;j 
cs;sd.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

b)   

I) tpy;iyapd; gpujhd mr;rpw;F nrq;Fj;jhf (tpy;iyj; jhq;fpapy; tpy;iyapid epiyf;Fj;jhf 
itf;f Ntz;Lk;).gpujhd mr;rhdJ Nkirapd; Nkw;gug;gpw;F rkhe;jpukhf ,Uj;jy; Ntz;Lk ;.  

 



II)  

 

 

 

 

 

 

   

 
 

 

 

 

e)   

I) tpk ;gj ;jpd; gpufhrk ; FiwtilAk;.  
 

II) tpy;iyapw ;F ,U KwpTr; Rl;bfs; cs;sd.Mjyhy; FtpTg; Gs;spfs; ,uz;L.xNu 
nghUspw ;F ,U tpk;gq;fs; cs;sd.,t;tpk;gq;fs; ,U ,lq;fspy; Njhd;Wfpd;wd.gpufhrk; 
XusT Fiwthff; fhzg;gLk ;.  

III) Ftpaj; Jhuk ; rkkhf ,Ue;jhYk; tpy;iyfs; ,uz;bdJk; KwpTr; Rl;bfs; ntt;Ntwhd 
gbapdhy; jdpj; jdp tpy;iyahf ele;J nfhs;fpd;wd.Mdgbahy; ,U tpk;gq;fshf nt;NtW 
,lq;fspy; Njhd;Wfpd;wd.XU tpk ;gj ;ij Nkw;nghUe;jr; nra;a KbAk;.  
 



IV) tpy;iyapd; FtpTj; Jhuk; FiwtilAk; NghJ tpk;gj; JhuKk; FiwtilAk;.nghUl; Jhuk; 
khwpypahd gbahy; mtjhdpg;G Crpapid  tpy;iyapd ; gf ;fk ; efu;j ;j Ntz;Lk ;.  

 

V) njhFjpahdJ FtpthdjhFk;.FtpTf; $l;L tpy;iyapd; FtpTj; Jhuk; jdp tpy;iyapd; 
FtpTj; Jhuj ;jpid tpl  kpf mjpfkhd ,Uf;Fk ;.mjd; tpk ;gj ; JhuKk; 
mjpfupf ;Fk ;.tpy;iyapd; gf ;fk ; mtjhdpg;Gf ; $wpid efu;j ;j Ntz;Lk ;.  

 

VI) FtpTj; Jhuk ; FiwtilAk;.Mjyhy; tpk;gj;JhuKk; FiwtilAk;.X epiyahf ,Uf;Fk; 
NghJ Y ,id tpyj;jpathW efu;j ;j Ntz;Lk ;.  

 

VII) tpy;iyfs; ,uz;bdJk; Ftpaj; Jhuk ; rkkhFk; NghJ mit $l;L tpy;iy fz;zhb 
Kfpiag; Nghd;W nraw;gLk;.nghUshdJ kpfTk; mUfpy; nghUspd; Njhw;w ,lg;ngau;r;rp 
tpk ;gkhf kl;Lk ; Njhd;Wk ;. 

 

VIII)  xspapw ;fhd Fwptof;fpd; gb FtpTj; Jhuj ;jpw ;F fpilf;f Ntz;ba ngUkhdkhdJ 
FwpAld; ngw;Wf ; nfhz;L Fwptof;fpid tha;G;g ghuf ;f kbAk;.   

 

 

 

FopT tpy;iyapd; miktpid Nkw;nghUe;Jif Kiwahy; fz;L mjd; %yk; tpy;iyapd; FtpTj; 
Jhuj ;ijf; fhZjy;.  

 

b) 

I) Crp B ,id Rz;zhk ;G (Chalk) Jz;bdhy; tiue;j Neu; Nfhl;bd; topNa efu;j;jpathW, 

tpy;iyapDs; njupAk ; nghUs; A ,d; tpk ;gj ;jpd; k PJ jsthbapy; njupAk; nghUs; B ,d; 
tpk ;gj ;jpid mikj;Jf; nfhs;tjd; %yk; tpk;gq;fspilNa rhu;G ,af;fk; ,y;yhj tiuf;Fk; 

Crp A  kw;Wk ; tpy;iyapilNaahd ,ilntsp (U)  ,id mikj;Jf ; nfhs;tJ.  

 

II) tpy;iy kw;Wk ; jsthb ,ilNaahd ,ilntsp (𝒙) Crp (B)  kw;Wk; jsthb ,ilNaahd 

,ilntsp (𝒚) Crp A kw;Wk ; tpiy jsthb ,ilNaahd ,ilntsp.  

 
III) tpk ;gj ; Jhuk ; = y – x  

C) 

 

 

 

 

 

 

 



 

III) 𝒖 ,d; 6 ngWkhdq;fSf;F 𝒗 ,d; ngWkhdj;ijf; fz;L tiughdJ tiuag;gLfpwJ.  

d) 

I) tiugpd; ,ilntl;L = 5   

        

II) 
𝟏

𝒇
 = 

𝟏

𝒗
 -

𝟏

𝒖
   (5,10)  Gs;spapd; Ms;$Wfis cgNahfpf ;f.  

        

e)   

,izg;gpw ;F  

 

 

 

 

 

 

 

II) tpk ;gj ; Jhuk ; 
𝟏

𝒇
 = 

𝟏

𝒗
 -

𝟏

𝒖
     

                          
𝟏

𝟏𝟎
 = 

𝟏

𝒗
 - 

𝟏

𝒖
     

                                  𝒗 = 8cm    

     jsthbapypUe;J tpk ;gj ;jpw ;fhd Jhuk ; 

             =  12 + 8  = 20cm  

   jsthbapd; tpk ;gj ; Jhuk ; = nghUl;Jhuk ; vd;wgbapdhy;  

 jsthb kw;Wk ; B ,ilNa ,ilntsp = 20cm 



III)   nghUl; Jhuk ; = 40 – 10 = 30cm   

 
 jsthbapd; tpk ;gj ; Jhuk ; = 12 + 7 .5 = 19.50 cm   

 ∴Crp B ,id 0.5cm  Jhuk ; jsthbia Nehf ;f p efu;j ;j Ntz;Lk ;. 


