
 

 

 

 

 

 

 

1) aq;fpd; kl;bidf; fhz;gjw;fhf Ma;T $lj;jpy; mikf;fg;gl;Ls;s cUg;gb 
ahdJ cUtpw; fhl;lg;gl;Ls;sJ. 

  a) fk;gpapd; Muk;g ePsk; L.,F.nt.K gug;G A kw;Wk; jpzpT M ,id 

njhq;ftplg;gl;l NghJ fk;gpapy; Vw;gl;l ePl;rp e MftpUe;jhy; aq;fpd; 

kl;L Y ,w;fhd Nfhitapid jUf. 

   ………………………………………………………………………………. 

  b) M ,w;fhf 1Kg vd;wthW Nru;f;Fk; NghJ kw;Wk; mfw;Wk; NghJ ngwg;gl;l 
Ntu;zpau; mstpil thrpg;Gfspd; ruhrup fPNo ml;ltiapw; 
fhl;lg;gl;Ls;sd.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  i) ml;ltizapw; fhzg;gLk; ePl;rp $l;bid G+u;j;jp nra;f. 

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



  ii) M vjpu; e ,d; tiugpid fPNo mr;Rf;fspilNa tiuf. 

     

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

   iii) aq;fpd; kl;bid ngWtjw;F tiugpypUe;J ngwg;gLk; fdpak; vJ?  

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

   iv)  mg;ngWkhdj;ijf;f fhz;f. 

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

c) tiugpy; ngwg;gl;l fdpaj;jpw;F Nkyjpfkhf aq;fpd; kl;bidf; fhz;gjw;F fk;gpapd; ePsk; mjd; 
F.nt.K. tpl;lk;  Mfpatw;iwAk; fhz Ntz;Lk;.FWf;F ntl;L Kfj;jpd; tpl;lj;jpidg; ngw;Wf; 
nfhs;tjw;F Ed;khdp jpUfpf; fdpr;rpahdJ toq;fs;gl;Ls;sJ.Ed;khdp jpUfp fdpr;rpapd; 
jPjhypy; 50 gpupTfs; cs;sNjhL mjid KS Rw;nwhd;W Rw;wpdhy; jPjhypd; fjpu;Nfhspd; 
0.5mm Jhuk; gazpf;fpd;wJ. 

  i) cgfuzj;jpd; Mfr; rpwpa mstPL mt;tsT?  

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

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



  ii) fk;gpapd; tpl;lj;jpid mstpLtjw;fhf cgfuzj;ij mstpLk; re;ju;g;gkhdJ fPNo 
fhl;lg;gl;L;s;sJ  

 

     

 

 

 

  cgfuzj;jpy; G+r;rpa tO vJTkpy;yhtpl;lhy; fk;gpapd; tpl;lk; vt;tsT?  

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

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

  iii) tpl;lj;jpw;fhd rupahd ngWkhdj;ijg; ngw;Wf; nfhs;tjw;F filgpbf;f Ntz;ba nrad; 
Kiwfs; vit?  

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

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

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

d  fk;gpapd; tpl;lj;jpid mstpLtjw;F kPl;lu; &suhdJ cgNahfpf;fg;gLfpwJ.ePsj;jpid mstpLk; 
NghJ epfOk; gpd;dtO>tpl;lj;jpid mstpLk; NghJ epfOk; gpd;dtOtpw;F rkkhFkhW 
fk;gpapd; ePskhdJ vt;tsthf ,Uf;f Ntz;Lk;?  

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

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

e   ePu; ngw;Wf; nfhz;l tiugpy; gbj;jpwd;>fk;gpapd; tpl;lk; kw;Wk; fk;gpapd; ePsj;jpw;fhf fpilf;fg; 

ngw;w ngWkhdk; Mfpatw;iw cgNahfpj;J aq;fpd; kl;L Y ,w;fhd Nfhitapid jUf. 

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

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

2) ed;whf kpd;fhtyplg;gl;l ,io kpd;FkpoypypUe;J ntg;gkhf 
,of;fg;gLk; rf;jpapidf; fhz;gjd; %yk; kpd;Fkpopd; 
jpwidf; fhz;gjw;F khztndhUtdhy; ePu; mlq;fpAs;s 
fNyhupkhdpapw;Fs; cUtpw; fhl;lg;gl;Ls;sthW kpd;Fkpopid 
mkpo;j;jp cUg;gbahdJ mikf;fg; gl;Ls;sJ.Fwpg;gpl;l 
fhynkhd;W tiu kpd;Fkpopid xspu tpl;L mf;fhyj;jpDs; 
ePu; kw;Wk; fNyhupkhdp Mfpad ngw;Wf; nfhz;l ntg;gj;jpid 
fhz;gJ gupNrhjidapd; Kf;fpa Nehf;fkhFk;. 

N 

  a) gupNrhjidf;F Njitahd Vida cgfuzk; vJ?  

    ………………………………………………………………….. 



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

 

     b) NkNy cUg;gbapid mikj;Jf; nfhs;tjw;F Kd; Muk;gj;jpy; ngw;Wf; nfhs;s Ntz;ba 
thrpg;gpidf; Fwpg;gpLf. 

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

   c)  NkNy mikf;fg;gl;Ls;s cUg;gbapypUe;J #oYf;F ,of;fg;gLk; ntg;gj;jpid <L nra;tjw;F 
Nkw;nfhs;sg;gl Ntz;ba gupNrhjid eil Kiwapid Fwpg;gpLf. 

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

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

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

    d) kpd;Fkpopid xspu tpLtjw;F Kd; ngw Ntz;ba thrpg;G vd;d?  

      
…………………………………………………………………………………………………………(𝜽𝟏)  

         e)  kpd;Fkpopid xsputpl;l gpd; ePu; ngw;Wf; nfhs;s Ntz;ba thrpg;G vd;d?  

      ……………………………………………………………………………………………………....(𝜽𝟐) 

        f)  kpd;Fkpopid xspu tpl;l gpd; thrpg;gpidg; ngw;Wf; nfhs;tjw;F ePu; filg;gpbf;f Ntz;ba eil 
Kiwapid Fwpg;gpLf. 

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

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

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

   g)  fNyhupkhdpapd; jd; ntg;gf; nfhs;ssT 𝑪𝑴>ePupd; jd;ntg;gf; nfhs;ssT 𝑪𝑾 MftpUe;jhy; ePu; 

kw;Wk; fNyhupkhdp Mfpad ngw;Wf; nfhz;l ntg;gk; Q Nfhitnahd;wpid ePu; ngw;Wf; nfhz;l 
thrpg;Gf;fspd; mbg;gilapy; jUf. 

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

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

    h)  kpd;Fkpopd; tY P MftpUe;jhy;>kpd;Fkpopd; jpwDf;fhd Nfhitnahd;wpid P,Q,X  rhu;gpy; jUf.   

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

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

  i)  ,io kpd;Fkpopw;F gjpyhf xsp fhYk; ,Uthap kpd;Fkpopid cgNahfpj;J gupNrhjidapid 
Nkw; nfhs;Sk; NghJ ePu; vjpu;Nehf;Fk; ,ilA+wpid Fwpg;gpLf. 

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

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

 



3) Nkw;nghUe;jy; Kiwapid cgNahfpj;J tpy;iynahd;wpd; Ftpaj; Jhuj;jpid gupNrhjid uPjpahf 

epu;zapg;gjw;fhf khztndhUtdhy; cUg;gbfis (items)  mikj;Js;s G+uzkw;w tupg;glkhdJ 
fPNo fhl;lg;gl;Ls;sJ. 

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

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

  

 

 

 

 

a) Nkw;nghUe;Jif Kiwapd; %yk; tpk;gj;jpd; epiyapid epu;zapg;gjw;F cUg;gbfs (items)  
KStijAk; cs;slf;fp tupg;glj;ij KSikahf;Ff. 

b) gupNrhjidapw;fhf cupa cUg;gbfis epWj;Jtjw;F Kd; cupa cUg;gb (item) xd;wpw;Fupa 
junthd;wpid Njl Ntz;bAs;sJ. 

  i) mj;juT vJ ?  

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

  ii) Nkw;Fwpg;gpl;l jutpw;fhd md;dsT ngWkhdj;ijg; ngw;Wf; nfhs;tJ vt;thW vd;gij njspTg; 
gLj;Jf. 

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

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

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

 c) tpk;gj;jpid mtjhdpg;gjw;fhf fz;zpid nghUj;jkhd ,lj;jpy; itf;fg;gl Ntz;Lk;  

   i) NkNy cUtpy; fhl;lg;gl;Ls;s ,lj;jpy; fz;zpid itf;f Ntz;ba ,lj;jpid E vd milahs 
kpLf. 

   ii) fz;zpid nghUj;jkhd ,lj;jpy; itf;Fk; NghJ nghUs; Crp kw;Wk; mtjhdpg;G Crp Mfpait   
ghu;itg; Gyj;jpy; Njhd;Wk; tpjj;jpid fPNo cUtpy; tiue;J fhl;Lf. 

                               

                               

 

 

 

 

  iii) jiyik mr;rpw;F nrq;Fj;jhf fz;iz efu;j;Jk; NghJ fPo; Fwpg;gpl;l xt;nthU re;jug;gj;jpidAk; 
ePu; milahsk; fz;L nfhs;tJ vt;thW ? 



    1) tpk;gk; kw;Wk; mtjhdpg;G Crp Mfpad Nkw;nghUe;Jk; NghJ  

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

    2) tpk;gk; kw;Wk; mtjhdpg;G Crp Mfpad Nkw;nghUe;jhj NghJ  

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

 d) tiugpid tiutjw;fhf kha tpk;gj;jpw;fhfTk; thrpg;Gfs; rpy vLf;fg;gl Ntz;Lk;.mjw;fhf nghUs; 
Crp kw;Wk; Njly; Crp kw;Wk; fz; Mfpadtw;iw itf;f Ntz;ba tpjj;jpid fPNo cUtpy; 
Fwpf;Ff. 

                

 

 

    

     

 e)  i)  ckf;F fpilf;fg; ngWk; vd vjpu;ghu;f;Fk; tiugpid fPNo mr;Rf;fspilNa tiue;J 
fhl;Lf.mr;Rf;fisg; ngaupLf. 

    ii)  tiugpypUe;J Ftpaj; Jhuj;jpidg; ngw;Wf; nfhs;tJ vt;thW ?  

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

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

 f)  FtpT tpy;iyapy; kha tpk;gj;jpd; epiyapidf; fhz;gjw;F NkNy (d) ,y; Fwpg;gplg;gl;Ls;s 
KiwahdJ cgNahfpf;fg;glf; $bajhf ,Ue;jhYk;>FopT tpy;iyapy; kha tpk;gj;jpd; 
epiyapidf; fhz;gjw;F mk;Kiwapid cgNahfpf;f KbahjJ Vd; vd;gij Fwpg;gpLf. 

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

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

 

4) ghlrhiy Ma;T $lj;jpy; fhzg;gLk; mOj;jkhd Rw;whdJ fPNo cUtpw; fhl;lg;gl;Ls;sJ. 

 

 

 

 

 

 

     a) NkNy Rw;wpy; (X) ,w;fhf cgNahfpf;fg;gLk; cUg;gb vJ?  

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

 



 b) jug;gl;Ls;s Rw;wpy; 𝑬𝟎 kpd;fyk; kw;Wk; AB fk;gp Mfpatw;wpw;fhf ,Uf;f Ntz;ba 
mj;jpahtrpakhd rpwg;gpay;G xt;tnthd;wpidf; Fwpg;gpLf. 

   𝑬0 kpd;fyk; ……………………………………………………………………………………………. 

   AB fk;gp ……………………………………………………………………………………………….. 

c) Nky; fhl;lg;gl;Ls;s mOj;jkhdp Rw;wpid cgNahfpj;J jug;gl;Ls;s kpd;fyj;jpd; kp.,.tp. 
,idf; fhz Ntz;bAs;sJ. 

 1) mjw;fhf fPo; Fwpg;gplg;gl;Ls;s cgfuzq;fs; ckf;F jug;gl;Ls;sdthapd;>fPNo cUtpy; 
Rw;wpid tiue;J fhl;Lf. 

    

 

  

 

 

 

 

 

     ii) ePu; Rw;wpd; nrk;ikapid vt;thW gupNrhjpg;gPu;?  

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

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

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

     iii) kpd;fyk; E ,w;fhd rupahd rkepiy ePsj;jpid ngw;Wf; nfhs;tJ vt;thW vd;gij 
tpgupf;Ff. 

 

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

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

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



    iv) mOj;jkhdp fk;gpapd; XuyF ePsj;jpy; mOj;j ,wf;fk; 𝟏𝟎−𝟐Vcm-1 MfTk;>kpd;fyk; E 

,w;fhf fpilf;fg; ngw;w rkepiy ePsk; 150cm MftpUe;jhy; kpd;fyk; E  ,d; kpd;dpaf;f 
tpir vt;tsT ?  

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

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

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

d) Nkw;Fwpg;gpl;l mOj;jkhdpapid cgNahfpj;J 5mV  kp.,.tp. ,id cila ntg;gkp;d; 
,izapid rkepiygLj;j Ntz;bAs;sJ. 

  i) mjw;fhf ckf;Ff; fpilf;fg; ngWk; rkdepiy ePsk; vtt;sT?  

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

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

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

  ii) NkNy C(i) ,w; fpilf;fg; ngWk; rkepiy ePsk; rupahd ngWkhdKilajd;W vd khztd; 
xUtd; Fwpg;gpl;lhd;.khztdpd; mf;fUj;jpapid cWjpg; gLj;Jtjw;F fhuzq;fs; ,uz;L 
jUf. 

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

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

iii) 5mV ntg;gkpd; ,izapw;fhf kpfTk; rupahd rkepiy ePsj;jpidg; ngw;Wf; nfhs;tjw;F 

ePu; mOj;jkhdp Rw;wpy; Nkw;nfhs;s Ntz;ba kWrPuikg;G (modification) vd;d?  

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

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

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

e) NkNy gFjp (a) ,y; fhl;lg;gl;Ls;s mOj;jkhdp Rw;wpy; 𝑬𝟎= 2V MFk;.,t;tOj;jkhdp Rw;wpid 

cgNahfpj;J 6V ,w;fhf md;kpj;j kp.,.tp.cila kpd;fyj;jpd; rupahd kp.,.tp.apid fhz 
Ntz;bAs;sJ.ck;kplk; Njitahd  ngUkhdj;jpdhyhd jil kw;Wk; Msp Mfpad toq;fg; 
gl;bUe;jhy;>kpd;fyj;jpd; rupahd kp.,.tp. apidf; fhz;gjw;F cgNahfpf;fg;gl $ba 
kpd;Rw;wpid tiue;J fhl;Lf. 

 

                    (tpilfs; njhlUk; gf;fj;jpypUe;J) 

 

 

 

 



1) a)  

 

  b) i)              (ePl;rp)                    b) ii)  

 

 

 

 

 

 

 

 

 

 

b) iii) gbj;jpwd;  

b) iv)  

        

 

 

 

 c) i) = 
𝟎.𝟓

𝟓𝟎
 = 0.01mm  

     ii) 1.22mm  

       iii) fk;gpapy; %d;W ,;lq;fspy; xd;Wf;nfhd;W nrq;Fj;jhf ,U ,lq;fspy; vd;wthW 
thrpg;gpid vLj;J mtw;wpd; ruhrupapidg; ngw;Wf; nfhs;tJ. 

d)   

 

  

 

                                      (gbj;jpwd;)  

e)     



2) a) fyf;fp>ntg;gkhdp>Kf;Nfhy; juhR>epWj;jw; fbfhuk;  

  b) ntw;W fNyhupkhdp + fyf;fp  ,d; jpzpT  

    ePu; + fNyhupkhdp + fyf;fp ,d; jpzpT  

  c)  miw ntg;gepiyapid tpl ghiffs; rpytw;why; Fiwe;j ePupid cgNahfpj;J 
gupNrhjidia njhlq;fp miw ntg;gepiyapid tpl rpy ghiffshy; ntg;gepiyahdJ 
cau;tilAk; tiu gupNrhjidia Nkw;nfhs;Sjy;. 

  d)  Muk;g ntg;gepiy  

  e)   ePuhdJ ntg;gNkWtjw;F vLf;Fk; fhyk;  

    ePupd; Mff; $ba ntg;gepiy  

  f)  kpd; Fkpopid xspUk; NghJ epWj;jw; fbfhuj;ij ,aq;fj; njhlq;f tpl;L Fwpg;gpl;lnthU 
fhyj;jpw;Fg; gpd; ntg;gepiyapid Fwpj;Jf; nfhs;Sjy;.ePupid edwhf fyf;f Ntz;Lk;. 

  g)  

 

   h)  jpwd; = 

 

 

 i)  ntg;gepiy thrpg;gpw;fhf Fwpg;gpl;lsT NtWghl;bid ngw;Wf; nfhs;s Kbahik. 

j)    ePupd; ntg;gepiy kw;Wk; ghj;jpuj;jpd; ntg;gepiy xNu ngWkhdj;jpw; fhzg;glhik. 

 

3)   (a)   

       (jpiu)   

 

 

 

 

                                                (miktpl Crp) mtjhdpg;G Crp) 

  (b)   i) tpy;iyapd; md;dsthd Ftpaj; Jhuk;. 

     ii) FtpT tpy;iyia njhiytpy; fhzg;gLk; nghUspw;F topgLj;jp (direct) mjd; 
njspthd tpk;gj;jpid jpiuapd; kPJ ngw;Wf; nfhs;Sjy;.tpy;iyapypUe;J jpiuf;fhd 
Jhuk; md;dsthd Ftpaj; JhukhFk;. 

 

 



   (c)  ii)  

                                          (tpk;gk;)  

 

                                              (miktpl Crp)  

 

 

 

      iii)  1) tpk;gk; kw;Wk; miktpl Crp ,ilNa rhu;G ,af;fkhdJ epfohJ 

         2) tpk;gk; kw;Wk; miktp;l Crp ,ilna rhu;G ,af;fkhdJ epfohJ. 

            

d)  

 

 

 

 

 e) i)      

 

 

 

 

 

 

 

 

 

 

   

 ii)  Ftpaj; Jhuk; = 1   

             ,ilntl;L  

 f)  FopT tpy;iyapdhy; fpilf;fg; ngWk; tpk;gkhdJ rpwpajhf ,Ug;gjhy; tpy;iyapd; Nky; 
gupjpapd; topNa mtjhdpf;Fk; NghJ miktpl Crp kw;Wk; tpk;gkhdJ xd;wpypUe;J xd;W 
njhiytpy; fhzg;gLk;.mjdhy; rupahdthW Nkw;nghUe;j nra;a KbahJ. 

 



 4)  a)  takana switch  

        b)  𝑬𝟎 kpd;fyk; -- khwh kp.,.tp. ,id toq;ff; $bajhf ,Uj;jy;  

      AB fk;gp    --- FWf;F ntl;L Kfk; rPuhf ,Uj;jy; / ntg;gepiyAld; jilahdJ 
khwyilahky; fhzg;gLjy;. 

    c)  i)     

 

                                       

 

 

 

 

 

 

 ii)  Msp X ,id %l Ntz;Lk;.cau; jilAld; njhlu;Gila Mspia jpw;e;jthW Ngzp 

tOf;fpr; rhtpapid A kw;Wk; B ,y; njhLk; NghJ fy;tNdhkhdpapd; jpUk;gy; ,U gf;fKk; 
,lk; ngw;why; Rw;whdJ rupahdjhFk;. 

   iii)   cau; jilAld; njhlu;G gl;Ls;s Mspapid jpwe;J itj;J tOf;fpr; rhtpapid fk;gpAld; 
njhlr; nra;J fy;tNdhkhdpapd; thrpg;ghdJ g+r;rpakhFk; re;jug;gkhdJ ngwg;gLfpd;wJ. 
,dp cau; jilAld; njhlu;Ggl;Ls;s Mspapid %b rupahd rkepiy ePskhdJ ngw;Wf; 
nfhs;sg; gLfpd;wJ. 

   iv)    

 

 

d)  i)  

 

 

        ii) ePsj;jpd; rjtPj tO mjpfupj;jy;  

   iii) mOj;jkhdp fk;gpAld; nghUj;jkhd jilapid njhlupy; ,izj;jy;. 

 e)  


