
^01& óg¾ fldaÿjla u.ska hï È.la uksk  ,o w;r tu ñkqu 6 m la úh' miqj fidhdne,Sfï§ fldaÿfjys 

ienE È. 0.02 m lska wvq nj fidhd .kakd ,§' tA wkqj uksk ,o Èf.ys ienE È. jkqfha"

  ^1& 5.25 m  ^2& 5.85 m  ^3& 5.58 m  ^4& 5.88 m  ^5& 5.95 m 
                   

^02& my; ±lafjk iudxYl m%lafIamk rEmh A 

B;,h ÈYdfjka yd B B;,h ÈYdfjka 
neÆúg fmfkk wdldrh ksjerÈj 
ksrEmKh jkafka" ̂mßudKhg we| ke;&

   ^1& ^2& ^3& ^4& ^5& 
                   

^03& .,a hq.fha hq. mdol ks¾udK f,i .,a wdhqO Ndú;h .; yelsh' tfia ksmojQ .,a wdhqO jdfka whqO 
njg mßj¾:kh jQ hq.h jkafka"

  ^1& f,dalv hq.h ^2& hlv hq.h ^3& uOH ld,Sk hq.h

  ^4& ld¾ñl úma,jh ^5& kQ;k hq.h   
                   

^04& bx.%Sis neñ rgdj yd f*f,ñIa neñ rgdj iïnkaOfhka ksjerÈ j.ka;sh we;=<;a jrKh"

  ^1& bx.%Sis neïfï wju m<, .,a 1$2 jk w;r f*f,ñIa neïfï wju m<, .,ls'

  ^2& bx.%Sis neïfï m<uq nv.,g miq wdkndkaÿjla fhdok w;r f*f,ñIa neïfï § m<uq 
T¿.,g miq wdkndkaÿj fhdohs'

  ^3& bx.%Sis neïu úis;=re neïuls' f*f,ñIa neïu Yla;su;a neïuls'

  ^4& bx.%Sis neïfï tla jßhla nv.,ao" wfkla jßh T¿.,a o f,i bÈlrk w;r f*f,ñIa 
neïfï T¿.,a nv.,a udrejg tlu jßfha msysghs' 

  ^5& f*f,ñIa neïfï w;sjeiau .,a 1$2 hls' bx.%Sis neïfï w;sjeiau .,a 1$4 ls'  
                   

ie,lsh hq;=hs'
² ish¿u m%Yakj,g ms<s;=re imhkak'
² wxl 1 isg 50 f;la m%Yakj,§ we;s ^1&" ^2&" ^3&' ^4&" ^5& ms<s;=rej,ska ksjerÈ fyda jvd;a .e,fmk ms<s;=r 
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^05& .fvd,aj, c, wjfYdaIK m%;sY;h fiùu i|yd 2kg muK n/;s .fvd,la meh 24 la c,fha .s,ajd 
;nd tys nr lsrEúg th 2.4 kg f,i ,enqKs' tu .fvdf,a c, wjfYdaIK m%;sY;h lSho@

  ^1& 15 % ^2& 18 %  ^3& 20 %  ^4& 16 %  ^5& 19 % 

^06& l=ia;dku Ndú;d lrkq ,nkafka ñka l=uk ld¾hh i|yd o@
  ^1& .fvd,a jßh Rcqj ilid .ekSu'
  ^2& .fvd,a jß lsysmhl Wi ksjerÈj mÍCId lsÍug
  ^3& neïul isriandjh mÍCId lsÍug'
  ^4& nodu l=ia;=r iQrd .ekSug'
  ^5& nodu l=ia;=r ne§u yd uQÜgq lsÍug     

^07& isfuka;s íf,dla.,a j, SLS  m%ñ;sh jkqfha"

  ^1& SLS  9002 : 1999 ^2& SLS  515 : 2000 ^3& SLS  39 : 1989

  ^4& SLS  805 : 1989 ^5& SLS  552 : 1989   
                   

^08& jy,hl mrdhkh jeäj;au fhdod.kakd ;dlaIKsl l%ufõohla jkafka"
  ^1& fk;a;s mrd, Ndú; lsÍuhs' ^2& uQ,mamrd, Ndú; lsÍuhs'
  ^3& ldKq mrd, Ndú; lsÍuhs' ^4& ldmam Ndú; lsÍuhs'
  ^5& ì;a;shg ,S Ndú; lsÍuhs'   
                    

^09& Èh ne¢ li, i|yd WodyrKh jkafka"
  ^1& ma,diaála j;=r fnda;,a ^2& lvodis u¨j, fhdok Èhr j¾.
  ^3& ùÿre fnda;,a j, we;s c,h ^4& f,day fnda;,a j, we;s c,h
  ^5& kdk ldur j,ska neyer lrk c,h   
                   

^10& ksjil c,h neyer lsÍug wod< my; m%ldY w;=ßka ksjerÈ m%ldYh jkqfha"
  ^1& jeis c,h nei hdu N+.; mq;sl gexlsh yryd isÿ lsÍu iqÿiqh'
  ^2& m,afodare ud¾.h iïnkaO jkafka Èh Wrk j,g miqj mq;sl gexlshghs'
  ^3& uq¿;ekaf.h ;=, we;s fidaok n÷fka c, wmjykh c, uqøs; ynhla yryd isÿ ùug i,iajhs'

  ^4& Wvquy,l iúlrk ,o c,uqøs; jeisls,s n÷ka i|yd "S" j¾.fha c, W.=,la iys; ùu jvd 
iqÿiqh' 

  ^5& fm.jqï j, ;=,§ ks¾jdhq nelaàßhd l%shd;aul ù m,afodare fndr njg m;afõ' 
                   

^11& tla;rd ud¾. fldgilg wod<j ,nd.;a uÜgï WmlrK ñkqï my; mßÈ fõ' tys a,b,c i|yd 
ksjerÈ ms<s;=re wkqms<sfj,ska ±lafjkafka"

  

  ^1& 1005, 103.8, 100.2  ^2& 1.4, 0.1, 0.3  ^3& 204.2, 103.8, 203.7

  ^4& 100.4, 100.5, 100.2  ^5& 102.1, 101.7, 101.9   

2.1 1.7 1.6 1.9

MSL
100 a b c

102.1

0Muqyqÿ uÜgu
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^12& my; i|yka lreKq w;=ßka uÜgï .ekSug wod< jk lreKq we;=<;a ms<s;=r jkafka"

 A  - Wi ms<sn| ñkqï wjYH wjia:dj;ays§ uÜgï .ekSu isÿ lrhs'

 B  - ;djld,Sl ms,a,l=Kla Ndú;d lrhs' (TBM)

 C  - bvu ;%sfldaKj,g fnod fjkalrhs'

 D  - W!ks; Wi uÜgu m%fhdackhg .kshs'

  ^1& ABC  muKs' ^2& BCD  muKs' ^3& ABD  muKs'

  ^4& ACD  muKs' ^5& ABCD  muKs'   

^13& oïje,a ueyqul§ Ndú;hg .kakd wdfõCIK f¾Ldj yd iïnkaO ms<s;=r jkafka"

  ^1& iïmQ¾K N+ñh wdjrKh jk m%Odk ueyqï f¾Ldjhs'

  ^2& uekqul§ ,nd.kakd ñkqïj, ksjrÈ;djh mÍCId lrk f¾Ldjhs' 

  ^3& m%Odk ueyqï f¾Ldfõ isg jia;=jlg ,nd.kakd È.ska wvqu f¾Ldjhs'

  ^4& ueyqï f¾Ldj óg¾ 15 g jvd È.ska jeä jQ úg ukskq ,nk f¾Ldjhs'

  ^5& ;%sfldaKhl mdohl isg bvfï udhsu olajd ukskq ,nk f¾Ldjhs' 
                   

^14& tla;rd ueyqï ia:dkhl È. 150 m úh' tys È. mßudKhg wkqj ie,eiafï wekao úg 30 cm f,i 
±lafõ' fuys§ fhdod.;a mßudKh jkafka"

  ^1& 1 : 100  ^2& 1 : 200  ^3& 1 : 300 

  ^4& 1 : 400  ^5& 1 : 500   
                   

^15& w;a;sjdrï ldKq lemSug wod< ñkqï ±lafjk ñkqï m;%hla my; ±lafõ' tys ldKqfõ È. 25 m ls'

3  
 A  - SLS - 573 wkqj S ;Srefõ tAllh m úh hq;=h'

 B - D ;Srefõ ñkqï we;=,;alr we;s wkqms<sfj, ksjerÈh'

 C - S ;Srefõ w;a;sjdrï ldKq lemSfï m%udK .ekSu ksjerÈh'

 by; m%ldY w;=ßka i;H jkafka"

  ^1& A  muKs' ^2& B  muKs' ^3& C  muKs'

  ^4& AB  muKs' ^5& ABC  ish,a,   
                    

^16& fgkav¾ ld¾h mámdáhg wod<j fhdað; f.dvke.s,af,a ñkqï m;%h ms<sfh, lsÍfï§ fldkal%Sgh 
i|yd >klu olajd fkdue;' tjeks wjia:djl Ndú;d l<hq;= ,shú,a, jkafka"

  ^1& ñkqï m;%hhs' ^2& ¨yqvq m;%hhs' ^3& ie,iqï Ñ;%hhs'

  ^4& .eg¿ m;%hhs' ^5& m%udK ì,a m;%hhs'   
                    

^17& tla;rd jevfldgila i|yd tAll ñ, .Kkh lsÍfï§ Y=oaO tAll ñ, .Kkh lr we;s w;r tys o< 
tAll ñ, .Kkh i|yd tl;= l<hq;= whs;uhka jkafka"

  ^1& WmlrK ñ, iy ,dNdxY úhoï h'

  ^2& mßmd,k .dia;= iy ,dNdxY úhoï h'

  ^3& ,dNdxY iy mqyqKq Y%u úhoï h'

  ^4& ,dNdxY iy .nvd úhoï h'

  ^5& øjH ñ, iy ,dNdxY úhoï h'      

T D S

2/

3.15

0.30

0.85

25.00

jeä úia;rh

w; a; sjdrï 
ldKq lemSu'
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^18& tkaðka ysila .e,ùfï§ weoùu (warping) je,elaùug wkq.ukh lrk l%shd ms<sfj; jkqfha"

  ^1& weK .e,ùug m%:u ,sysis f;,a bj;a lsÍu'

  ^2& m<uqj tkaðka ysi t,a,Sug i,iajd weK nqre,a lsÍuhs'

  ^3& uqødj tkaðka ysfika fjka fkdlr ;eîuhs'

  ^4& m<uqj fomi msysá weK nqre,a lsÍu wrUd l%ufhka ueo msysá weK foig .uka lsÍuhs'

  ^5& .e,jQ tkaðka ysi kej; iúlsÍug fmr N+ñf;,a fhdod fyd¢ka msßisÿ lsÍuhs' 
                   

^19& fudag¾ r:hl tkaðfï l%shdldÍ;ajhg wjYH moaO;shla fkdjkafka"

  ^1& Êj,k moaO;sh ^2& isis,k moaO;sh ^3& bkaOk iemhqï moaO;sh

  ^4& iqlaldkï moaO;sh ^5& iafkayk moaO;sh   

^20& fmg%,a takðula iys; fudag¾ r:hla tlajru ;ajrKh lrk úg tkaðu wl%Sh úh' fuhg fya;=jla 
úh fkdyelafla"

  ^1& ldìhqf¾grfha wjlr lmdgh ksis mßÈ l%shd;aul fkdùu'
  ^2& fnodyßkfha jeiafï foaIhls'
  ^3& jdhq fmryk wjysr ù ;sîuhs'
  ^4& tkaðu l%shdldÍ WIaK;ajhlg meñK fkd;sîuhs'

  ^5& m%Odk pxpqj (Jet) wjysr ùuhs'       

^21& iafkayl f;,a j, ÿiai%dù;djh u; ;SrKh jk idOlhla jkafka"
  ^1& ;dm Odß;djhhs' ^2& ia:r folla w;r úrEmKhhs'
  ^3& u< ne§uhs' ^4& fYdaOk ldrl yelshdjhs'
  ^5& Tlaisldrl .=Khhs'   
                   

^22& cj iïfm%aIK moaO;shg wh;a ixrplhla fkdjkafka"
  ^1& oj frdaoh ^2& la,ph ^3& frdaOl
  ^4& wj,ïnk ^5& iqlaldku   
                   

^23& fudag¾ r:hla jx.=jla .kakdúg th jx.=fjka úisù hdu md,kh lsÍug fhdodf.k we;s Wml%uh 
jkafka"

  ^1& rc weK wdk;sh iSreudre lsÍug yels mßÈ ilid ;sîuhs'
  ^2& yerjqï fldaKh iSreudre lsÍug yels mßÈ ilia fldg ;sîuhs'
  ^3& iqlaldkï we÷ï oKav .=,d uQÜgq j,g bial=remamq fmdg u.ska iúlr ;sîuhs'
  ^4& wdka;r lÜg,fha .%y frdao" rc frdaoh iuÕ fjk fjku lerlSug yels mßÈ ilid ;sîuhs'
  ^5& wjr fm;s l| iy wlaI oKav fjk fjku lerflk mßÈ ilid ;sîuhs' 
                    

^24& fudag¾ r:hl úÿ,s moaO;sfha we;s jdrl tallfha (cutout) ys ld¾Hh jkqfha"
  ^1& wê fjda,aàh;djfhka negßh wdrCId ùuhs'
  ^2& RK weKh N+.; lsÍuhs'
  ^3& ¨yqj;a ùu je,elaùuhs'
  ^4& ú,dhl fmÜáfha wdrCIdjhs'
  ^5& úÿ,s myka ±ùhdfuka je,elaùuhs'     
                   

^25& ´kEu WmlrKhla §¾> ld,hla ksis f,i l%shdlrjd .ekSug wkq.ukh l< hq;= ld¾hhka 
jkqfha"

  A iafkaykh lsÍu'  B isis,kh lsÍu'

  C yev .d .ekSu'  D iSreudre lsÍu'

  ^1& AB  muKs' ^2& BC  muKs' ^3& CD  muKs'

  ^4& ABD  muKs' ^5& ACD  muKs'   
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^26& f,dalv f,dayh iE§ug ñY% lrkq ,nk f,day jkqfha"

  ^1& ;U yd ;=;a;kd.ï ^2& ß§ yd ;U ^3& ;U yd áka

  ^4& ß§ yd áka ^5& ;U yd we¨ókshï   
      

^27& CNC  hka;%j, l%uf,aL (programme) ,sùfï§ Ndú;d lrkq ,nk úOdk j¾. fol jkqfha"

  ^1& G  yd N ^2& M  yd N ^3& G  yd R

  ^4& G  yd M ^5& G  yd H   

^28& ksueÿï hka;%j, lrlefjk .,a ilia lr we;af;a"

  A is,slka j,sks'  B ldfnd/kaähï j,sks'

  C we¨ñkd j,sks'  D f*râ j,sks'

  ^1& A, B  ^2& C, D  ^3& B, C  ^4& A, B, C  ^5& A, D, C 

^29& úoHq;a pdm mEiaiSfï§ (Arc Welding) pdmfha ;Sj%;dj wvq jeä lr.kq ,nkafka"

  ^1& mEiaiqï l=frys m%udKh fjkia lsÍfuks'

  ^2& mEiaiqï WmlrKfhka ,nd fok fjda,aàh;dj fjkia lsÍfuks'

  ^3& mEiaiqï l+r .uka lrjk fõ.h fjkia lsÍfuks'

  ^4& mEiaiqï l+r yd jev fldgi w;r mr;rh fjkia lsÍfuks'

  ^5& mEiaiqï WmlrKfhka ,nd fok Odrdj fjkia lsÍfuks'   
                    

^30& p,s; ÈYdj 90° lska fjkia lsÍug Ndú;d l< yels WmlrK lÜg,h jkafka@

  ^1& wEÿï o`vq u.sks' ^2& oïje,a yd ±;s frdao ^3& wlï .shr u.sks'

  ^4& fnj,a .shr u.sks' ^5& má t<ejqï u.sks'   
                   

^31& rEgk oÕr hdka;%Kh u.ska"

 A  N%uK p,s;h wkqjegqï p,s;h njg

 B  wkqjegqï p,s;h N%uK p,s;hla njg

 C  N%uK p,s;h f¾Çh p,s;hla njg m;a l< yel' 

 ñka i;H jkafka"

  ^1& A  muKs' ^2& B  muKs' ^3& C  muKs'

  ^4& AB  muKs' ^5& AC  muKs'   

^32& 230 V / 50 Hz jQ m%;Hdj¾; Odrd iemhqula oÕrhlg iïnkaO lr we;' tys fm%ar;kdj 0.06 H yd 

m%;sfrdaOh 2.5 W  fõ' fuu oÕrhg fY%aKs.;j 6.8     F jQ Odß;%lhla thg iïnkaO lr we;' fuys 
Odß;%l m%;sndOkh úh yelafla"

  ^1& 250 W� ^2& 458�W� ^3& 486�W� ^4& 468�W� ^5& 463�W 
                   

^33& 

 by; olajd we;s mßm:fha iul iïndOkh ksjerÈj olajd we;s ms<s;=r jkqfha"

  ^1& 124 KW� ^2& 1.24�W� ^3& 124�W� ^4& 1.24�KW� ^5& 0.124�W 
                   

120 W

100V, 50Hz

R C

10     F
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^34& 500 W úÿ,s mykla 227 V úÿ,s iemhqulg iïnkaO lr we;' úÿ,s myk ,nd.kakd Odrdj jkqfha"

  ^1& 5A  ^2& 1.5 A  ^3& 2.2 A  ^4& 0.5 A  ^5& 3.2 A 

^35& IEEE fr.=,dis j,g wkqj j,hdldr mßm:hlg (Ring circuit) fhÈh hq;= is`.s;s mßm: ìÈkfha 
w.h jkqfha"

  ^1& 6 A  ^2& 15 A  ^3& 60 A  ^4& 32 A  ^5& 100 A 

^36& O%ej 4 la we;s cklhl wdfïprfha ldKq 51 la ;=< tla ldKqjl ikakdhl 12 la ne.ska we;' tla 

O%ejhl i%djh 25 mWb fõ' fuu cklh 900 rpm fõ.fhka N%uKh l<fyd;a WmÈk úoHq;a .dul 
n,h" cklh ;rx. t;=fï we;súg fldmuK fõo@

  ^1& 359 V  ^2& 245 V  ^3& 495 V  ^4& 480 V  ^5& 459 V 

^37& mK .ekaùug m%:u ãi,a tkaðka r;a lsÍu i|yd ;dmk fmaKq fhdod .kS' tla fmaKqjla 12 V 

negßhlg iïnkaO l< úg 120 W cjhla Wmojhs' tjka fmaKq folla fY%aKs.;j ilia fldg 

moaO;shlg tlalr 24 V negßhla u.ska cjh iemhQúg ksmojk uq¿ cjh fldmuKo@

  ^1& 30 W  ^2& 120 W  ^3& 60 W  ^4& 2400 W  ^5& 480 W 

^38& mßKdulhl m%d:ñlfha fmdgj,a 40 la yd oaú;Shslfha fmdgj,a 200 la we;' m%d:ñlfha Odrdj 5 A 
kï" oaú;shslfha Odrdj"

  ^1& 25 A  ^2& 0.1 A  ^3& 10 A  ^4& 1 A  ^5& 5 A 
                   

^39& j¾K ;Srej,g wod< w.hka fhdod .ksñka" m%;sfrdaOlfha w.h ksjerÈj olajd we;s ms<s;=r jkqfha"

  ^1& 3.3  MW   ±  10% ^2& 330  KW   ±  5% ^3& 330  W   ±  20%

  ^4& 330  MW   ±  5% ^5& 3.3  KW   ±  10%   
                   

^40& l=vd m%;Hdj¾: Odrdjla wkdjrKh lr .ekSu i|yd i, oÕr weógrhla fhdok wdldr myla my; 
±lafõ' tA i|yd vfhdavrhla fhdod .; yels ksjerÈ wdldrh jkqfha"

  ^1&  ^2&  ^3& 

  ^4&  ^5&    

                   

;eô,s ;eô,s ly rka

A
+

-
A

+

-
A

+

-

A
+

-
A

+

-
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^41& rEmfha ±lafjk mßm:fha fhdod we;s fik¾ vfhdavfha V  = 10 V jk w;r R  = a  jk úg" tA ;=,ska Z L

heúh yels Wmßu Odrdj 100 mA fõ' A yd B w;r fhdok ir, fjda,aàh;djh 25 V kï" R i|yd S  

iqÿiq wju w.h jkqfha"

  ^1& 15 KW ^2& 1.5 KW ^3& 150 W ^4& 15 W ^5& 100 W 

^42& rEmfha olajd we;s mßm:fha  C yd E  w;r úNj 
wka;rh  3V fõ'  B yd E  w;r úNj wka;rh

 fkd.sKsh yels ;rï l=vd h'                    kï

  I    ys w.h jkqfha"B

  ^1&  ^2& 28       A 0.136       A

  ^3& 136      A ^4& 13.6      A

  ^5& 1.36      A     
             

      

^43& ksjerÈ nQ,shdkq m%ldYh f;darkak'

  ^1& A . B . C  .  A . B . C

  ^2& A . B . C  .  A . B . C

  ^3& A . B . C  +  A . B . C

  ^4& A . B . C  +  A . B . C

  ^5& A . B . C  +  A . B . C       

44& rEmfha ±lafjk mßm:fha  V  V yd V m%odk imhd we;s úg m%;sodkh V = - (3V  + 6V  + 9V ) 1 , 2  3  0  1 2 3

u.ska olajkq ,efí' fuys R  : R  : R   olajk wkqmd;h ksjerÈj olajd we;s ms<s;=r jkqfha"1 2 3

  ^1& 1 : 2 : 3 

  ^2& 3 : 2 : 1  

  ^3& 6 : 3 : 2

   ^4& 2 : 3 : 6  

  ^5& 6 : 3 : 1   ^''''''&

                   

I  C =  200  mA
I  B

A 

B

25V
RL

RS

V  = 10 VZ

R

9V

2.2 KW

C

E
B

A B C

Q

G1

G2

R1

R2

R3

V1

V2

V3 R

+
-

V0
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^45& rEmfha olajd we;s lafIa;% wdprK g%dkaisiagrhla fhdod.;a mßm:fha fidfrdõj oajdr 

fjda,aàh;djh (V )  = 12 V  fõ kï" oajdr - m%Nj fjda,aàh;djh (V ) fldmuK fõo@DS GS

  ^1& - 1.0 V ^2& + 1.0 V ^3& - 2.0 V ^4& + 2.0 V ^5& - 4.0 V 
                   

^46& l¾udka;Yd,d j, wdrCIdj yd iqNidOkh ms<sn| jQ mk;la jkqfha"

  ^1& 1976 wxl 12 mk; ^2& 1967 wxl 12 mk; ^3& 1974 wxl 22 mk;

  ^4& 1946 wxl 45 mk; ^5& 1943 wxl 45 mk;   
                   

^47& ´kEu wdh;khl l<ukdldr l%shdj,sh isÿl, hq;= wkaou olajk m%ñ;sh jkqfha"

  ^1& ISO  18000  ^2& ISO  15000  ^3& ISO  9000 

  ^4& ISO  1800  ^5& ISO  9001   

^48& bxðfkare ;dlaIKfõoh yodrk YsIHhl= yg ;=kS uDÿ jdfka ;yvqjl >klu uekSug wjYH j 
we;' tA i|yd jvd;a iqÿiq ñkqï WmlrKh jkafka"

  ^1& fcks l,mdih ^2& msg; l,mdiqj ^3& p, wkaùCIh

  ^4& iam¾Yl wdudkh ^5& jZksh¾ le,smrh   
                   

^49& jHdmdr wjia:d y÷kd .ekSu i|yd Ndú;d l< yels l%ufõo jkafka"

 A  - fj<| fmd< ióCIK

 B  - kS;s fr.=,dis j, isÿjk fjkiaùï

 C  - Yÿw; úYaf,aIK

  ^1& A  muKs' ^2& B  muKs' ^3& C  muKs'

  ^4& AC  muKs' ^5& BC  muKs'   
          

^50& my; m%ldYk w;ßka i;H jkafka"

  ^1& jHdmdßlhd ;udf.au woyila fyda kj ixl,amhla wkqj jHdmdr wrUhs'

  ^2& jHjidhlhd kj jHdmdr wjia:d flfrys iQodkï fjhs'

  ^3& jHdmdßlhd kfjda;amdolfhls'

  ^4& jHjidhlhd idïm%odhslfhls'

  ^5& jHjidhlhd ks;ru ;ukaf.a jHdmdr lghq;= j, ksr;fjhs'   
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^01&  rEmfha ±lafjkafka ±jj,ska idok ,o wdOdrlhl iudxYl Ñ;%hls' tys ,nd§ we;s ñkqï wkqj X 
foiska n,d bÈß fmkqu;a" Y foiska n,d me;s fmkqu;a" Z foiska n,d ie,eiau;a Tng imhd we;s 
fldgq ±, ^m%ia;dr lvodish& u; cdñ;sl WmlrK lÜg,h Ndú;fhka m%:u fldaK Rcq 
m%lafIamK uQ,O¾uh wkqj w¢kak' Ndú;d l< hq;= mßudKh 1 : 1 ls' fldgq±,a m;%sldfõ l=vd 
fldgqjla 2 mm x 2 mm f,i i,lkak' wdOdrlh ks¾udKh lsÍug wjYH wju ñkqï olajkak' 
ish¨u ñKqï ñ,sógr j,ska olajd we;' ̂iudxYl rEmh mßudKhg we| fkdue;'&

A fldgi ^jHqy.; rpkd&

01

bxðfkare ;dCIKfõoh - II

jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP

jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP

jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP

jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP

jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP jhU m<d;a wOHdmk fomd¾;fïka;=j Provincial Department of Education - NWP

ish¨ u ysñlï weúßKs / All Rights Reserved 

ld,h meh 03 hs

ku$ úNd. wxlh(

jhU m<d;a wOHdmk fomd¾;fïka;=j
Provincial Department of Education - NWP

f;jk jdr mÍlaIKh - 13 fY%aKsh - 2023
Third Term Test - Grade 13 - 2023

Wmfoia(- 
 ) fuu m%Yak m;%h A, B, C iy D hkqfjka fldgia y;rlska hqla; fõ' fldgia y;ru i|yd 

kshñ; iïmQ¾K ld,h meh ;=kls'
 ) A fldgi - jHqy.; rpkd
  ish¨u m%Yakj,g fuu m;%fha u ms<s;=re imhkak' Tfí ms<s;=re fuu m%Yak m;%fha bv i,id 

we;s ;ekaj, ,súh hq;=h' fuu bv m%udKh ms<s;=re ,sùug m%udKj;a nj;a §¾> ms<s;=re wjYH 
fkdjk nj i,lkak'

 ) B, C, D fldgia - rpkd
  rpkd m%Yak m;%h m%Yak 6 lska iukaú; h' ñka tla fldgilska wju jYfhka tla m%Yakh ne.ska 

f;dardf.k m%Yak y;rlg muKla ms<s;=re imhkak'

2023  10  26

wu;r lshùï ld,h ñ' 10ls'
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^02& (a) 

  ^i& by; rEm igyfka olajd we;af;a f,day lmk lsh;ls' fuys ±fjk p,s; wdldr 02 la kï 
lrkak'  ^,'05&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^ii& fuu hka;%fha p,s; mßj¾:k hdka;%Kh l=ulao@ ^,'05&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^iii& by; hka;%h iúlr we;af;a fldkal%SÜ mdoula u;h' tA i|yd iqÿiq fldakal%SÜ ñY%Kh $ 
fY%aKsh i|yka lrkak' ^,'05&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^iv& tu WmlrKh fldkal%SÜ mdoug iïnkaO lsÍug Ndú;d l< yels tl,ia l%uhla kï 
lrkak'  ^,'05&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^v& fuu hka;%h fmd<jg iïnkaO lsÍug hlv mÜgï fhdod fj,aäka lsÍula isÿl, hq;=j 
we;' tA i|yd iqÿiq fj,aäï j¾.hla ,shkak' ^,'05&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^vi& fuu hka;%h ia:dmkh lsÍfï§ yÈiais wk;=re je,elaùug .; yels mQ¾fjdamdhka 04 la 
olajkak' ^,'20&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^vii& fuu WmlrK l%shd lrùfï§ lïmk isÿfõ kï th j,lajd .ekSug fuu hka;%h iúlrk 
wjia:dfõ l<hq;= l%shdud¾.hka ,shkak' ^,'05&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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  ^viii& fuu hka;%h l%shdlrùug 2Kw l ;ks l,d úÿ,s fudagrhla fhdod.kS' fuu fudagrfha cj 
idOlh 0'8 la kï" fudagrh ,nd.kakd Odrdj fldmuKo@ ^,'05&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^ix& by; f,day lmk hka;%h Ndú;fha§ we;súh yels Wjÿre 02 la i|yka lr tAjd uÕyrjd 
.ekSu i|yd fhdod .efkk ;dlaIKsl l%u Wmdh 01 ne.ska i|yka lrkak'      ̂,'20&

     

^03&(a) Èfkka Èk by< hk mßir ¥IKhg úi÷ula f,i yß; ;dlaIKh Ndú;d fldg kùk bÈlsÍï 
flfrys kj m%jK;djla we;sfjñka mj;S' fuu yß; ixl,amh weiqßka kd.ßl ;Ügq ksjdi 
ixlS¾Khla bÈlsÍug fhdackd ù we;'

  ^i& bÈlsÍug m%:u N+ñh ilia lsÍu hka;% u.ska isÿlsÍug woyia lr we;' fï i|yd Ndú;d l, 

yels hka;% folla kï lrkak' ^,'2x3=6&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^ii& fuu ksjdi ixlS¾Kh uy,a yhlska iukaú; kï" tA i|yd iqÿiq w;a;sjdru l=ulao@   ̂,'04&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 (b) ^i& ksjdi ixlS¾Kfhys w;¿ (slab) i|yd jer.ekajqï Ndú;d lrk w;r" tA i|yd fhdok wju 
fldakl%SÜ fY%aKsh l=ulao@     ̂,' 03& 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^ii& 5 m  x 4 m ldurhl w;¿jla i|yd jer.ekajqï fhdok wdldrh fþ§h fmkqu weo" 
jer.ekajqï j¾. fol rEm igyka iys;j olajkak' 

      ^rEmhg 2x2 =4" kï lsÍug x 2x = 4   ,'08&

Wjÿre ;dlaIKsl l%shdud¾.

^uq¿ ,l=Kq 75&
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 (c) ^i& fuys ndysr ì;a;s i|yd zzisria ì;a;s j.d l%uhZZ Ndú; jk w;r tA i|yd c,h iemhSug 
iajhxl%Sh moaO;shla ks¾udKh lsÍug woyia lrhs' j.d udOHfha f;;ukh uekSu i|yd 

ixfõolhla we;s w;r" f;;ukh wjYH uÜgul we;s kï "1" f,io" gexlsfha c, uÜgu 

m%udKj;aj we;s kï "1" f,io i,ld ;¾l Ndú; lr mßKd,sld lmdghla (Solenoid 

Valve) újD; ù c,h iemhSu i|yd i;H;d j.=j ms<sfh, lrkak'       ̂,'08&

  ^ii& tA i|yd ;d¾lsl oajdr wju m%udKhla Ndú;d lr" ielish yels mßm:h we| olajkak' ̂,'08&

 (d) ^i& f.dvke.s,a, wjg wdf,dallrKh i|yd myka lKq 25 la Ndú;d lrk w;r" tla lKqjl 

40 W LED n,an Ndú;d lrhs' Èklg meh 10 la o,ajd ;nhs kï" tA i|yd jehjk úÿ,s tAll 
m%udKh .Kkh lrkak'     ̂,'08&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2

  ^ii& fyd¢ka iQ¾Hdf,dalh we;súg§" iQ¾h mek, j¾. ógrhla (1 m ) u.ska" 100 W úÿ,s cjhla 
yd meh 08 la úÿ,s lKq i|yd úÿ,sh ksmoùug yelshdj we;' by; wf,dallrKh i|yd 
wjYH iQ¾Hmek, j, wju j¾.M,h .Kkh lrkak' ^,'09&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 (e) ^i& fuu f.dvke.s,af,a (Lift) W;af;da,lhla i|yd fhdod.kq ,nk fudagrhl" ;sìh hq;= 
.=Kdx. 02 la kï lrkak' ^,'06&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^ii& W;af;da,lh tiùug" jdfka fhd;a (cable) Ndú;d lrk w;r" tys ;sìh hq;= hdka;sl 
.=Kdx. folla olajkak' ^,'06&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^iii& W;f;da,lfha nr 250 Kg la o" .uka .kakd u.Skaf.a nr 550 kg la o" fhd; T;d we;s 

fnrfha wrh 100 mm o" kï fuu fnrh fudgrhg Rcqj iïnkaO lr we;sjg fudagrh 
i|yd ;sìh hq;= jHj¾:h .Kkh lrkak' ^,'09&

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
^uq¿ ,l=Kq 75&
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^04&  lúÿ hdka;%sl ;dlaIKh ms<sn|j ukd ±kqula we;s ;yvq ksIamdok wdh;khla mj;ajdf.k hk 
jHjidhlfhls' Tyqf.a jHdmdrhg msg;ska meñfKk n,mEï uev,ñka Tyqg wjYH mßÈ md,kh 
lr .ekSug yelsnj Tyqf.a woyi fõ' tfukau úfoaYSh iud.ï lSmhlska o fj<|m,g ;yvq 
ksIamdok bÈßm;a lrk neúka tAjdg o fj<|fmd, b,a¨ula mj;sk nj Tyq y÷kdf.k we;' 
Tyqf.a jHdmrh ;jÿrg;a ÈhqKq lr .ekSug wod< kùk hka;%hla ñ,g .ekSug Tyq woyia lrk 
w;r" mj;sk uQ,H ysÕ;dj ksid th ;rula m%udo ù we;' tA i|yd l<hq;= ld¾hhka uekúka bgq 
lrñka ;u olaI;d yd yelshd ms<sn|j ±ä úYajdihlska Tyq ;u jHdmdrfha lghq;= mj;ajdf.k 
hhs'

 (a) ^i& mdßfNda.sl wjYH;d y÷kd.ksñka Bg WÑ; f,i ksIamdok l%shdj,sh fjkialïj,g 
Ndckh lsÍfï§ ksIamdok jeä ÈhqKq ùu i|yd wjYH l<ukdlrK l%shdj,sfha wx. 
fudkjdo@ ^,'10&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^ii& fuys§ wdh;kfha u;=jk .eg¿ flfrys ie,iqïlrKfha yd fufyhùfï wjYH;dj 
l=ulao@  ^,'10&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^iii& fufia ksIamdok wdh;khla mj;ajdf.k hdfï§ fiajlhkaf.a wdrCIdj fjkqfjka isÿ l< 
hq;= ld¾hhla 02 la olajkak'  ^,'04&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^iv& fujeks wdh;khla ;=<§ uqyqKmEug isÿjk ridhksl Wjÿre yd fN!;sl Wjÿre 02 ne.ska 
i|yka lrkak' ^,'08&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 (b) ^i& wka;¾cd;sl iïu; tAll Ndú;fhys we;s jdis 02 la olajkak'  ^,'04&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^ii& ;=kS ;yvqj, >klu uekSug Ndú;d l< yels ñkqï WmlrKhla kï lrkak'  ^,'03&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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  ^iii& ñkqï ,nd.kakd úg isÿúh yels fodaI 02 la i|yka lrkak'  ^,'06&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^iv& fufia ksIamdok fj<|fmd,g bÈßm;a lsÍfï§ wod< m%ñ;s yd msßúlr j,g wkql+, ùu b;d 
jeo.;a fõ' tuÕska lúÿg ,nd .; yels jdis 02 la i|yka lrkak'  ^,'04&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 (c) lú÷ ;u jHdmdrh i|yd wfmaCIs; ksIamdÈ; yd fiajd iïnkaOfhka mj;sk ;;ajh yd 
wkd.;fha§ we;s úh yels ;;aj ms<snn|j ixikaokd;aul wOHhkhla i|yd Yÿw; úYaf,aIKh 
Ndú;d lsSug woyia lrhs' tA wkqj y÷kd.; yels"

  ^i& wNHka;r idOl 02 yd ndysr idOl 02 i|yka lrkak'  ^,'08&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^ii& Yÿw; úYaf,aIKhg wkqj tu tla tla idOl j,g Tyqf.a jHdmrh weiqßka WodyrKh 
ne.ska i|yka lrkak' ^,'08&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ^iii& lú÷ i;=j we;s jHjidhl;aj ,laIK 02 la olajkak'  ^,'10&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
^uq`M ,l=Kq 75&
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^05&  my; olajd we;af;a iñ;s Yd,djl yrialvls'

 (a) ^i& fuys A, B, C, D ±j wjhj kï lrkak'  ^,'08&

  ^ii& jy,hl m%Odk fldgia fol kï lrkak'  ^,'02&

  ^iii& fuu jy,hlg wÜgjd, fh§ug ;SrKh lr we;' Tn is;k wkaoug tA i|yd fya;= l=ula 
úh yelso@  ^,'04&

  ^iv& tfiau uqÿkahg,Sh tlu ±j wjhjh uq¿ f.dvke.s,af,a m%udKhg fidhd.; fkdyels 
neúka tA i|yd ±j uQÜgqjla fh§ug isÿúh' th §¾> lrkafka l=uk wdldrhg o th we| 

fmkajkak' ^,'3+3=06&

 (b) ^i& by; i|ykal, iñ;s Yd,dj c, wdY%s; m%foaYhl bÈlsÍug kshñ;h' tA i|yd iqÿiq 
w;a;sjdrula f;dard .ekSfï§ ie,ls,su;a úh hq;= lreKq 02 la ,shkak' tA i|yd iqÿiq 
w;a;sjdrï j¾.h kï lrkak'  ^,'02&

  ^ii& tfia f.dvke.s,a,l w;a;sjdrfuka n,dfmdfrd;a=jk ld¾Hhka 03 la ,shkak'    ̂,'03&

  ^iii& by; f.dvke.s,af,a ì;a;s bxðfkare .fvd,a Ndú;dlr bx.%Sis neñ rgdjg bÈlsÍug 

fhdackd jQ w;r tys§ 90° ;ks .,a m%udKfha uq,a,lg .,a t,k wdldrh m<uq yd fojk 
jßj, ie,eiau we| fmkajkak' ^,'20&

  ^iv& by; ì;a;sh lmrdre lr ;Skak wdf,am lsÍu isÿlr we;' tys§ ;Ska; wdf,am lsÍfï§;a miq 
m;=re .e,ùulg Ndckh ù we;' fuhg fya;= úh yelafla l=ulao@  ^,'05&

A

B

C

D
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)   B, C, D hk fldgia j,ska tla m%Yakh ne.ska f;dardf.k m%Yak y;rlg ms<s;=re imhkak'

B fldgi rpkd ^isú,a ;dlaIKfõoh&



 (c) ^i& by; f.dvke.s,af,a jeisls,sh i|yd c, k, t,Su i|yd fhdod .;a k, t¨ula my; 

±lafõ' tys A, B, C, D, E f,i fhdod we;s Wmdx. kï lrkak'  ^,'20& 

  ^ii& by; f.dvke.s,a,g Rcq l%uh hgf;a c, iemhqu ,nd.ekSug ;SrKh lr we;' tu 
l%ufhka c, iemhqu isÿlrk wdldrh yd tu l%ufha wjdis meyeÈ,s lrkak'  ^,'10&

  ^iii& fufia c, mdßfNdackh tljr úikaê lsÍfï§ m%Odk iemhqï k,fha isg c,h fnod 
yeÍfï k, moaO;sh yryd lïmkhla we;s úh' fuh l=uk kulska ye¢kafõo@ th isÿùug 
fya;=j l=ulao@ ^,'05&

  ^iv& c, iemhqï moaO;s j, Ndú;d jk wkd.uk lmdgfha ld¾Hh l=ulao@  ^,'05&

  ^v& m,afodare wmjyk moaO;shl ;sìh hq;= uQ,sl wjYH;d 03 la ,shkak'  ^,'10&

^uq¿ ,l=Kq 100&

^06& (a) my; olajd we;s f.ìu ie,eiau iy w;a;sjdrï ie,eiau weiqßka § we;s m%Yakj,g ms<s;=re ñkqï 

m;%hla ms<sfh, lr th u; ,nd fokak' ̂m%udK .ekSu SLS 573 g wkql+, úh hq;=hs'& ish¿ ñkqï 
ñ,sóg¾ j,sks'
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  ^i& f.dvke.s,af,a .fvd,a ì;a;s i|yd uOH f¾Ld È. .Kkh lrkak'  ̂,'10&

  ^ii& w;a;sjdrï ldKq lemSfï m%udK .Kkh lrkak'  ^,'10&

  ^iii& w;a;sjdrfï lhsreneïfï m%udK .Kkh lrkak' ^,'05&

  ^iv& f.dvke.s,af,a ì;a;s ne¢fï m%udK .Kkh lrkak' ^,'05&
3  

 (b) 1m m%udKhg r¿ .,a neïula ks¾udKh lsÍug kshñ;j mj;S' tA i|yd wjYH lrk .,a" je,s" 
isfuka;s yd Y%uh fldmuKo hkak iïu; m%udK j,ska my; olajd we;'

3
  .,a (150 mm - 225 mm) - 1.45 m
 3

 je,s  - 0.75 m
3

  isfuka;s 50 kg fldÜg - 1.35 m
  

mqyqKq Y%ñl Èk - 05

  kqmqyqKq Y%ñl Èk - 1'5

 wuqøjH ñ,
3

  150 mm - 225 mm  l¿.,a - 1.45 m  @ 3000/-
3 3 

  je,s 0.75 m - 0.75 m @ 2500/-
3 

  isfuka;s 50 kg fldÜg - 1.35 m @ 1000/-

 Y%ñl ñ,
 

  mqyqKq lïlre Èk  0.5 @ 2000/-
 

  kqmqyqKq lïlre Èk  1.5 @ 1000/-

 wdjqo yd WmlrK ñ,

  lïlre Y%u ñf,ka 7 ]

  Wäia yd ,dNdxY i|yd 25 ] o f,i mj;S'
3  

  ^i& r¿ .,a 1 m la ne§u i|yd Y=oaO tAll ñ, .Kkh lrkak' ^,'15&
3  

  ^ii& r¿ .,a 1 m la ne§u i|yd o< tAll ñ, .Kkh lrkak' ^,'05&

 (c) my; ±lafjkafka ueksh hq;= bvfï msßlaiqï o< rEm igyk jk w;r Bg wod< fCI;% ñkqï o;a; 
o ,nd § we;'

07

;%sfldaKj, mdo È.

AD = 1.08 m  ^È.&

DF = 0.85 m  ^È.&

AF = 0.7 m  ^È.&

AB = 0.62 m  ^È.&

DB = 1.1 m  ^È.&

W

mßudKh
1:100
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  ^i& 1 ( 10 f,i mßudKh Ndú;dfldg msßlaiqï igykg wod< ìï ie,eiau w¢kak' ^,'20&

  ^ii& fCI;%fha§ ,nd.;a ;%sfldaKj, wdfõCIK f¾Ldfõ È. ksjerÈj ,ndfkd.ekSu tkï f¾Ld 
È. jeäùu iy f¾Ld È. wvqùu ksid ìï ie,eiau we§fï§ we;súh yels ;;a;ajhka fjk 
fjku ,shkak' ^,'15&

  ^iii& bvfï mj;sk <sol úYalïNh fldgi i|yd ñkqï ,nd.kakd wdldrh;a th mßudK 
ie,eiafï ,l=Kqlrk wdldrh;a ksoiqkla weiqfrka myokak' ^,'15&

^uq¿ ,l=Kq 100&

C fldgi rpkd ^úÿ,s yd bf,lafg%dksla ;dlaIKfõoh&

^07& úÿ,s n, ckkh yd iïfm%aIK ld¾hhfha § tlsfklg iïnkaO cd,hla ia:dmkh lr we;'

 (a) ^i& úÿ,sn, n,d.drhl úÿ,s cklfha isg mdßfNda.slhdg tkï ksjdi iy l¾udka; i|yd 
úÿ,sh ,nd §u olajd we;s úÿ,s cd,fha m%Odk Wmfmd< mßKdul ±lafjk mßÈ kï lrk 
,o ;ks f¾Ld igykla weo" tA tA Wm fmdf<ys m%d:ñlfha iy oaú;slfha mj;sk 
fjda,aàh;djhka olajkak'   ^,' 10&

  ^ii& úÿ,s n, iïfm%aIKfha§ wê fjda,aàh;d Ndú;d lsÍug fya;= ;=kla fláfhka olajkak'

       ^,' 15&

  ^iii& mj;sk wêl úÿ,s b,a¨ï imqrd,Sfï § mqk¾ckkSh úÿ,s W;amdok flfrys j¾;udkh jeä 
wjOdkhla fhduq ù we;' fuys§ Ndú;d lrk l=vd mßudKfha ;ksj mj;sk iQ¾h fldaI 
úÿ,s moaO;shl kï lrk ,o leá igykla weo tys tla tla Wmdx.fha wjYH;djh fmkajd 
fokak'    ^,' 10&

 (b) ^i& O%ej yhlska ^6& iukaú; f;l,d fm%arK fudagrhla 50 Hz úÿ,s iemhqulg iïnkaO lr 

we;' tys fudagrh 970 rpm fõ.hlska N%uKh fõ' fuu fudagrfha iuuqyq¾; fõ.h iy 
m%;sY;l ,siaiqu .Kkh lrkak'   ^,' 20&

  ^ii& f;l,d fm%arK fudagrhla wdrïN lsÍu i|yd úfYaI wdrïNl Wml%u Ndú; flf¾' úfYaI 
wdrlaIl Wml%uhla u.ska tu fudagr i|yd wdrïNh ,nd§fï wjYH;d lreKq folla 
weiqßka meyeÈ,s lrkak'  ^,' 10& 

 (c) ^i& .Dy úÿ,s mßm: msysgqfï§ IEE kshuhkag wkqj ia:dms; lsÍula wjYH fõ' IEE kshuhkag 

wkqj j,hd mßm:hla (ring circuit) ks¾udKh lsÍfï§ ms<smeÈh hq;= msßú;r ;=kla i|yka 
lrkak'   ^,' 15&

  ^ii& .Dy úÿ,s mßm: msysgqùfï§ Ndú;d lrk ñysldkaÿ Odrd mßm: ì¢khl kï lrk ,o o< 
rEm igykla weiqfrka tys l%shdldÍ;ajh úia;r lrkak'       ̂,' 20&

 ^uq¿ ,l=Kq 100&
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^08&(a) Tng my; i|yka Wmdx. imhd we;' tu Wmdx. w;=ßka wjYH Wmdx. muKla f;dardf.k jvd;a 

ia:dhs 12 V l ;ks úÿ,s iemhqï mßm:hla w¢kak'    ̂,' 25&

  · 230 V / 18V, 0V / 1A  mßKdul - 01 hs'

  · 230 V / 12V, 0V , 12V/ 1A  mßKdul - 01 hs'

  · in 4007  Rcqldrl vfhav - 05 hs'

  · 12V, 1/4 E  fik¾ vfhdav - 02 hs'

  · 1000uF / 50V  Odß;%l - 02 hs'

  · LM 7812  fjda,aàh;d hdul ix.Dys; mßm: - 02 hs'

  · LM 7912  fjda,aàh;d hdul ix.Dys; mßm: - 02 hs'

  · LM 317  fjda,aàh;d hdul ix.Dys; mßm: - 02 hs'

  · LM 337  fjda,aàh;d hdul ix.Dys; mßm: - 02 hs'

 (b) ^i& my; rEmfha olajd we;s g%dkaisiagr 
mßm:h i|yd Y=kH ix{d ;;aa;aj 
hgf;a Ndr f¾Ldj ks¾udKh lr tys 
ksjd; ,laIfha lKavdxl olajkak'

      ^,' 25&

  ^ii& tla;rd g%dkaisiagrhla i|yd ks¾udKh 
lrk ,o m%;sodk ,dlaIKsl jl%hla my; 
rEmhla ±lafõ' tys we;s o;a; Wmfhda.S 
lr.ksñka olajd we;s ksjd; ,laIh g 
wkqrEmj iaÒr keUqre mßm:hla ks¾udKh 
lrkak' tys ndysßka iïnkaO l< hq;= 
m %odk m %; sfrd aOlh iy m%; sodk 

m%;sfrdaOlfha w.hka .Kkh lrkak' ^Si 
is,slka j¾.fha g%dkaiaisiagrhls&   ̂,' 15&

  ^iii& by; mßm:fha m%;sodk m%;sfrdaOlh fjkqjg ms,shjkhla Ndú;d lr .kakd wdldrh 
mßm: igykla u.ska w¢kak'   ^,' 10&

  ^iv& by; ms,shjkh iys; mßm:h ix;Dma; wjia:dfõ l%shdlrk f,i (Vce = 0.2 V) iy 

ms,shjk oÕrh yryd .,dhk Odrdj 50mA jk f,i keUqre lr we;s úg ms,shjk oÕrh 
yryd ;sìh hq;= m%;sfrdaOh .Kkh lrkak'   ^,' 10&

  ^v& hï mßm:hla i|yd g%dkaisiagrhla f;dard .ekSfï§ i,ld ne,sh hq;= tu g%dkaisiagrh i;= 
mrdñ;Ska ;=kla ,shkak'   ̂,' 15&

^uq¿ ,l=Kq 100&
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D fldgi rpkd ^hdka;s%l ;dlaIKfõoh&

^09& (A) my; olajd we;af;a tla;rd jdykhl úia;r igykls'

   tkaðu

   · j¾.h - is,skavr 4 isjq myr"

      Wäia leñ oKav

      c, isis,kh

      ãi,a tkaðu

   · oyk ms<sfj,  -  1 - 3 - 4 - 2 

   · fndarh - 92 mm   myr 86 mm
 3

   · tkaðfï Odß;djh  -  2250 cm  

   · iïmSvk wkqmd;h  -  18'5(1  

 (a) ^i& isjq myr ãi,a tkaðula yd isjq myr fmg%,a tkaðula w;r fjki meyeÈ,s lrkak'   ̂,'10&

  ^ii& fuys oyk ms<sfj, wkqj msiagk w;r l,d fldaKh fldmuKo@ ^,'05&

  ^iii& is,skavr myf¾ mßudj .Kkh lrkak' ^,'10&

  ^iv& iïfm%aIK moaO;shl wjYH;dj meyeÈ,s lrkak' ^,'10&

 (b) ^i& fudag¾ r:hl úúO l%shdldÍ wjia:jkaj,§ fjkia m%udKhkaf.ka cjh ksmoùug wjYH 
jkafka wehs ±hs meyeÈ,s lrkak' ^,'08&

  ^ii& >¾IK j¾.fha la,É j¾. fldg bka tla la,É j¾.hl l%shdldÍ;ajh úia;r lrkak'

      ^,'07&

    (B) tÈfkod Ôú;fha§ wm úiska isÿlrk úúO ld¾hhka myiq lr .ekSu i|yd fkdfhl=;a hka;% iQ;% 
Ndú;d lrkq ,efí' tf,i Ndú;d lrk hka;% úfgl Yla;s ckkh i|ydo úfgl tu 
iïfm%aIKh i|ydo Ndú;d fõ' fufia ;r, Ndú;dfldg Yla;s ckkh fyda cj 
iïfm%aIKh i|yd fhdod.kakd hka;% iQ;% fyda hka;% ir, hka;% f,i ye¢kafõ'

  ^i& tf,i ;r, u.ska cj iïfm%aIKh Ndú;d jk wjia:d 04 la ,shkak' ^,'08&

  ^ii& wfmalaIs; wdldrhg ;r, yeisrùu i|yd ÈYdmd,k lmdg Ndú;d lrhs' tfia Ndú;d lrk 
lmdg lsysmhla my; ±lafõ' tAjd kï lrkak' ^,'10&
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  ^iii& my; olajd we;af;a ødj n,moaO;shl mßm: igykls' tys fldgia kï lrkak' ̂,'4x7=28&

  ^iv& ødj cj iïfm%aIK moaO;sfha wdrCIdjg fhÈh hq;= lmdgh l=ulao@  ^,'04&

^uq¿ ,l=Kq 100&

^10&(a) kj ksmehqï ;rÕdj,shlg bÈßm;a lrùu i|yd ks¾udKh lrkq ,nk hka;%hl jev fldgila 

my; olajd we;s ld¾ñl Ñ;% fldgig wod<j isÿ lsÍug ie,iqï lr we;' fï i|yd 25 mm  

>klu we;s 150�f jk jdfka fldgila yd 100 mm úYalïNh we;s 160 mm È. jdfka 

fldgila ihdf.k we;' � yd ‚ jev fldgia 02 fjk fjku ,shjk mÜg,h wdOdrfhka 
idod tlaj iïnkaO lsÍug n,dfmdfrd;a;= fõ'

  ^i& � jev fldgfia ,shjk mÜg, wdOdrfhka l< hq;= ld¾hhka i|yka lrkak' ̂ ,'10&

  ^ii& ‚ jev fldgi ms<sfh, lsÍfï§ V má iEreu idod.ekSug fmr wkq.ukh l< hq;= mshjr 
i|yka lrkak' ^,'25&

  ^iii& by; (ii) fldgiska miqj V má iereu idod .ekSu i|yd l< hq;= mshjr i|yka lrkak' 
^,'25&

  ^iv& � jev fldgfia isÿl, ld¾hhka miq tu jev fldgi ,shjk mÜg,fhka .,jd isÿl, 
hq;= i,l=Kq lsÍfï mshjr i|yka lrkak'  ^,'15&

  ^v& tu i,l=Kq lr.;a ia:dk ilid .kakd wdldrh ms<sfj,ska olajkak'  ^,'15&

  ^vi& fufia ilid.;a � yd ‚ jev fldgia tlg iïnkaO lsÍug jvd;a iqÿiq l%uh fhdackd 
lrkak'  ^,'10&

^uq¿ ,l=Kq 100&

1 
f
l

dg
i

2 fldgi

25mm

f 20

f 120

PCD 100 f 10 holes x 2

150

8

18

80
55°

18



^01& 

01

 I fldgi 

II fldgi 

01. (   ) 02. (   ) 03. (   ) 04. (   ) 05. (   ) 06. (   ) 07. (   ) 08. (   ) 09. (   ) 10. (   )

11. (   ) 12. (   ) 13. (   ) 14. (   ) 15. (   ) 16. (   ) 17. (   ) 18. (   ) 19. (   ) 20. (   )

21. (   ) 22. (   ) 23. (   ) 24. (   ) 25. (   ) 26. (   ) 27. (   ) 28. (   ) 29. (   ) 30. (   )

31. (   ) 32. (   ) 33. (   ) 34. (   ) 35. (   ) 36. (   ) 37. (   ) 38. (   ) 39. (   ) 40. (  )

41. (   ) 42. (   ) 43. (   ) 44. (   ) 45. (   ) 46. (   ) 47. (   ) 48. (   ) 49. (   ) 50. (  )

 4 3 2 4 3 2 4 2 5 3

 4 3 2 5 1 4 2 4 4 4

 2 1 4 1 4 3 2 3 5 4

 1 4 3 3 4 5 2 4 2 3

 3 4 3 3 3 1 3 5 4 2

,l=Kq ,nd §u

01 ia:dk.; lsÍu 03

02 udk fh§u 12

03 fmkqï kï lsÍu 03

  ir, f¾Ld  jl% f¾Ld  ieys f¾Ld uOH f¾Ld tl;=j

 F 14 01 2 4 21

 S 09 01 4 3 17

 P 14 02 - 3 19

jhU m<d;a wOHdmk fomd¾;fïka;=j

bxðfkare ;dCIKfõoh - II
f;jk jdr mÍlaIKh - 2023

ms<s;=re m;%h13 fY%aKsh

2023 10 26
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^02& (a) ^i& N%uk p,s;h $ wkqjegqï p,s;h ^,'05&

  ^ii& úflakaøsh ^,'05&

  ^iii& M20 (1:2:4) ^,'05&

  ^iv& weK uqßÉÑ u.ska ^,'05&

  ^v& úoHq;a pdm fj,aäu ^,'05&

  ^vi& s wdrlaIs; fuj,ï me<| isàu (PPE)       s ksjerÈ wdjqO WmlrK Ndú;h

   s ia:dk .; lsÍug wjYH msßú;r wkq.ukh lsÍu ^fuhg wod< WodyrK olajd we;akï ,l=Kq 
,nd fokak' ^,'20&

  ^vii& s ÿkq $ fjdIr    s rn¾ fldÜg u; iú lsÍu ^,'10&

  ^viii&    ^,'05&

  ^ix&    ^,'20&

 

^02&(a) ^i& nq,afvdairh" ;yvq lïmlh" nefldaf,davrh" tialefõgrh ^,'2x3=6&

  ^ii& fldÜg w;a;sjdru ^,'04&

 (b) ^i& G - 20  ^,'03&

  ^ii& 

      rEm igykg 2x2 = 04

      kï lsÍug   2x2 = 04

       ^,'08&

 (c) ^i& M  -  f;;ukh W  -  c, gexlsfha j;=r uÜgu S  -  lrdufha iaúph

        ^,'08&

  ^ii& 

      ^,'08&

Wjÿre ;dlaIKsl l%shdud¾.

Yíoh lka wdjrK me<§u

lefmk wdjqo wdjrK fh§u

úÿ,sh wdrCIK Wml%u fhdod .ekSu'

hlv l=vq PPE Ndú;h

P = VI Cosq

P = 2 kW

V = 230 V

Cosq�=�0.8

P = VI Cosq
3

2 x 10  = 230 x I x 0.8

2000
230 x 0.8  

=  I

I  =  10.86 A

 M  -  f;;ukh W  -  c, uÜgu S  -  iaúph

 0 0 0

 0 1 1

 1 0 0

 1 1 0

f;;uk ixhq;sh

c, uÜgu

5m5m
úysÿï jer.ekajqï

m%Odk jer.ekajqï

fyda
úysÿï jer.ekajqï

m%Odk jer.ekajqï
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 (d) ^i&    ^,'08&

  ^ii&  

      ^,'09&

 (e) ^i& tAldldr fõ.h  wêl jHdj¾:hla ;sîu'

   myiqfjka N%uK ÈYdj udre lr.; yelsùu ^,'06&

  ^ii& wd;;sl Yla;sh jeäùu m%;Hia;;djh wju ùu'

   Nx.=r fkdúh hq;=h'  ^,'06&

  ^iii& 

      ^,'09&

^04&(a) ^i& ks¾udKlrKh" ie,iqïlrKh" md,kh" fufyhùu" ixúOdkh ^,'10&

  ^ii& ie,iqïlrKh - wruqKq ;SrKh lsÍug yd tAjd bgqlr .ekSug wjYH l%shdud¾. ;SrKh lsÍug yels 
fõ'

   fufyhùu - wruqKq j,g <.d ùug ;dlaIKfõ§ l%shdj,sh ;=, mqoa.,hka ksr; lsÍu isÿ flf¾'

      ^,'10&

  ^iii& wdrCIdj ms<sn|j wjjdod;aul mqjre m%o¾Ykh yd Tjqka ±kqj;a lsÍu'

   mqoa., wdrCIdj i|yd ilid we;s Wmdx. imhd §u'  ''''''''''' wd§ ms<s;=re 02 lg - ,'04

  ^iv& ridhksl Wjÿre - ydkslr jdhq j¾." ¥ú,s j¾." úI iys; ÿï j¾." wï, j¾. u.ska ydks isÿùu 
^p¾u frda." Yajik wdndO" mSki" ms<sld wd§ we;sùu'&

   fN!;sl Wjÿre - úÿ,s ier" wêl Yíoh" wdf,dalh" wê WIaK;ajh" úlsrK ^,'08&

 (b) ^i& tAllj, úYd,;ajfha ksYaÑ;;djh" NdIduh .eg¿ fkdùu" wkq tAll w;r iïnkaO;djh ir, 
ùu" b;d l=vd tAll j,g fn§fï myiqj ^,'04&

  ^ii& uhsfl%dóg¾ bial=remamq wdudkh ^,'03&

  ^iii& s mdGdxl lshùfï fodaI    s mdGdxl .ekSfï fodaI   s igyka lsÍfï fodaI ^,'06&

  ^iii& s ksIamdokfha úYajdikSh;ajh ;yjqre ùu'    s kdia;sh wju ùu'

   s fodaI wju ùu     s by< M,odhs;dj ^,'04&

 (c) ^i& wNHka;r idOl - Yla;Ska" ÿ¾j,;d

   ndysr idOl - wjia:d" ;¾ck ^,'08&

  ^ii& Yla;Ska - ±kqu" fm!¾I ,laIK

   ÿ¾j,;d - uQ,H ysÕ;dj

   wjia:d - foaYSh fj<|m, mq¿,a lr .ekSu'

   ;¾ck - úfoaYSh iud.ï uÕska ksIamdok fj<|fmd,g ksl=;a lsÍu ^,'08&

  ^iii& s wd;au úYajdifhka hq;= ùu'   s kdhl;aj .=Kdx.   s wjodkï y÷kd.ekSu   s kjHlrKh

   s ukd ie,iqïlrKh   '''''''''' wd§ lreKlg ^,'10&

25 x 40 x 10
1000

=  10 kWh

100 x x x 8
1000

=  10 

10 x 1000
100 x 8

=  x

100
8

=  

2
12.5 m=  x

e  =  F x  r
-3

= [250 + 550] x 9.8 x 100 x 10

= 784 Nm
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^05&(a) ^i& A -  uqÿka hg,Sh      B -  ì;a;s hg,Sh     C -  l=remd      D -  ;,doh ^,'08&

  ^ii& folls'  jy, rduqj $ jy, jeiau ^,'02&

  ^iii& fuh fmdÿ f.dvke.s,a,la neúka mrdhkh jeä f.dvke.s,a,ls'

   tu ksid jy,fha mj;ajd .ekSu i|yd wÜgjd, Ndú;d l<hq;=h' ^,'04&

  ^iv& lhsfkdlal= uQÜgqj

      ^,'02&

 (b) ^i& s mfiys iajNdjh      s f.dvke.s,a, u; l%shdlrk Ndrhka m%udKh ^,'02&

  ^ii& s f.dvke.s,af,a Ndrhka ord .ekSu     s f.dvke.s,a,g iqÿiq uÜgï ;,hla ,nd .ekSu'

   s f.dvke.s,af,a Ndrhka iudldrj fmd<jg iïfm%aIKh lsÍu' ^,'03&

  ^iii& 

      ^,'04&

  ^iv& s lmdre mDIaGh f;;aj we;súg ;Ska; wdf,am lr ;sîu'

   s ;Ska; wdf,amk lrk mDIaG msßisÿ fkdlr ;sîu'

   s ødjl jdylj, ñY%K wkqmd; fjkiaùu' ^,'05&

 (c) ^i& A -  W!k;d lmdgh'                    B -  fodrgq lmdgh              C-  T flfjksh ̂W!kk&

   D -   c, uqøs; jeisls,s n÷k             E -  je,ñá keïu ^,'10&

  ^ii& s m%Odk c, iemhqfï isg c,h ,nd .ekSfï§ c,h ,ndfok fj,dfõ muKla Ndú;d l< yels w;r 
wfkl=;a fõ,dj, th Ndú;d l< fkdyel' tuksid wjYH iEu úgu c,h ,nd .ekSug fkdyela 
ùu wjdishls' ^,'10&

  ^iii& Èhflgqu ^,'02&

   k, ì;a;s u; we;sjk >¾IKh ̂,'03&  ̂rEmj,ska meyeÈ,s lr we;akï ,l=Kq ,nd fokak'&

  ^iv& k,h ;=,g .,dhk c,h kej; .e,Su je,laùug fhdok lmdghls' ^,'05&

  ^v& s fhdod.kakd k< yd Wmdx. ;=<ska c, ldkaÿùu isÿ fkdúh hq;=h'

  s ksjerÈ wkql%uKhla iys;j k, t,Su'

   s YdLd k, iïnkaO lsÍfï§ 45° fyda Bg wvq fldaKhlska isÿ l< hq;=h' ^,'10&

  ^vi& msysá fmd<j uÜgfuka my, m,afodare fyda fjk;a wmjyk k, t,Sfï§ wkql%uKhka ;sîu wjYH 
fõ' tfia ;sìh hq;= jkafka .=re;ajc n,h wkqj k, ;=, .e,Su isÿjk neúks' m,afodare k, ;=, 
c,h iuÕ li, o .uka lrk w;r tAjd w;r u. fkd/fokfia c,h iuÕ bj;aùu i|yd zziajhx 
mú;% wdk;shlaZZ ;nkq ,efí'  ^,'10&

^06&(A) 

^,'10&

1T D S jeh úia;rh

225 mm >klu we;s ì;a;s i|yd uOH f¾Ld È. .Kkh lsßu

® 2/15000 = 30000

  ­  3/10000 = 30000

Add
^ì;a;s >klu tl;= lsÍu&

10/½ / 225 = 1125

uq¿ uOH f¾Ld ÿr = 61125 mm

(i)
�

„

…}

1"3"5 jß 2"4"6 jß
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3 
 (b) ^i& r¿.,a 1m ne§u i|yd Y=oaO tAll ñ, .Kkh lsÍu'

3  
   l¿.,a 1.45m i|yd @ 3000/- = 4350

3 
   je,s 0.75m i|yd @ 2500/- = 1875

   isfuka;s  50 kg  fldÜg 1.35 @ 1000/- = 1350

   mqyqKq lïlre Èk 0.5  @ 2000/- = 1000

   kqmqyqKq lïlre Èk 1.5  @ 1000/- = 1300

   wdjqo WmlrK ñ, lïlre Y%u ñf,ka 7] = 175

3
   1m  i|yd l¿.,a ne§fï Y=oaO tAll ñ, = 10250 ^,'15&

1 m l .eUqrela fkdblaujk mßÈ 500 mm m<, w;a;sjdrï 

ldKq lemSu

uOH f¾Ld È.  = 61125

Add

(T ikaê i|yd wvq lsÍï&

2/½ / 500 = 500

wvq lsÍï iys; ldKqfõ È. = 60625 mm 

ldKqfõ m<,  = 500 mm 

ldKqfõ Wi  = 700 mm 

ldKqfõ È.  = 60625

w;a;sjdrï ldKqfõ m%udK >k óg¾ j,ska

300 mm m<, we;s lhsre neïu m%udK .ekSu

uOH f¾Ld È. = 61125

Add

(T ikaê i|yd wvq lsÍï iys;j uOH f¾Ldj&

2/½ / 300 = 300

uq¿ wvq lsÍï iys; uOH f¾Ld È. = 60825 m

lhsre neïfï Wi = 750 mm

   = 60.825 mm

300 mm m<, lhsre neïfï m%udK j¾. óg¾ j,ska

225 mm >klu we;s ì;a;s m%udK .ekSu

uOH f¾Ld È. = 61125

Add

(T ikaê wvq lsÍu iys;j&

2/½ / 225 = 225

wvq lsÍï iys; ì;a;s È. = 60.900 mm

ì;a;sfha Wi = 5000 mm

ì;a;s m%udK j¾. ógr j,ska

^,'10&

(ii)

(iii)

60.63

0.50

 0.70

3
21.22m

60.83

0.75
2

45.62m

(iv)

^,'05&

^,'05&
60.90

5.00
2

304.50m

‚

�

�

ƒ

�

}

}

‡

}ƒ

‚

} �

�

ƒ
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3
  ^ii& 1m  r¿.,a neïu i|yd o< tAll ñ, .Kkh lsÍu'

3  
   1m i|yd jQ l¿.,a ne§fï Y=oaO tAll ñ, = 10 250.00

   Wäia úhoï yd ,dNdxY 25] tl;= l< úg =     2562.50
3

   1m  i|yd l¿.,a ne§fï o< tAll ñ,  re' 12812.50 ^,'05&

 (c) ^i& s  ksjrÈ mßudKhg weo we;akï ,l=Kq ,nd fokak'

  s  ;%sfldaK ksjerÈj ks¾udKh  5 x 2  =  10

  s  wdfõlaIK f¾Ld ksjerÈ nj 2 x 2  =  04

  s  Rcq wkq,ïN ksjerÈ ks¾udKh 2 x 3  =  06

  s  udhsï iïmQ¾K lr ;sîu'   =  04

        24

  ^ii& s  wdfõCIK f¾Ld È. wvq ùu ̂,'07&

   ADF ;%sfldaKfha iy ADB ;%sfldaKj, fldaK w.h wvqùu ksid ienj mj;sk udhsu wvq ñkqulska 
udhsï ùu' tuksid bvfï mej;s j¾.M,h wvqfjka igyka ùu'

   s  wdfõCIK f¾Ld jeäùu ̂,' 07&

   ADF  ;%sfldaKfha iy ADB ;%sfldaKj, mdo È. jeä ùu ksid fldaK w.h jeä ùu fya;=fjka 
mej;s j¾.M,h Bg jeä j¾.M,hla f,i igyka ù ie,eiau we§u isÿfjhs'

  ^iii& m%Odk uekqï f¾Ldfõ isg fyda wfkla uekqï 
f¾Ldjl isg wkq,ïN fyda we, ,ïN l%uh 
fhdod.ksñka ,CI 03 i|yd ñkqï ,nd.; hq;= 
w;r tu ,CI Ndú;d fldg ;%sfldaKh ks¾udKh 
lr wNHka;r jD;a;h u.ska úYalïNh ,nd 
.ekSu'

   ñkqï ,nd.; we;akï -  3x2  = 6

   ;%sfldaKhg wkqj jD;a;h we| we;akï  = 6

        12 A

B <s|



07         

 

 

 

^,l=Kq 10&

^,l=Kq 15&
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^,l=Kq 10&

^,l=Kq 20&

^,l=Kq 10&
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^,l=Kq 15&

^,l=Kq 20&
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^,'10&

^09&(a) ^i& 

  ^ii&    ^,'05&

  ^iii& 

      ^,'10&

  ^iv& s  tkaÊu mK.kajd jdykh Odjkh wdrïN lrk úg" .eiaiSï j,ska f;drj iqug wdrïNhla 
,nd§u l, hq;=h'

   s  tkaðfuka W;amdokh lrkq ,nk Yla;sh" t<jqï frdao lrd f.k f.dia tAjd lrljd jdykh 
Odjkh ùug ie,eiaùu'

   s   jdykh jx.=jlska Odjkh jk úg frdao ,siaid hdfuka f;drj uDÿ Odjkhla ,nd§u' ̂ ,'10&

 (b) ^i& ßhÿre r:h mK.kajk wjia:dj,§" jdykfha fõ.h jeä lrk wjia:dj,§" Rcq mdrl .uka 
lsÍfï§" jx.= iys; mdrl .uka lsÍfï§ wd§ úúO wjia:djkaj,§ wjYH fõ.h yd jHj¾:h wkqj 
fhÈh hq;= cjh fjkia jk njg wod< jk meyeÈ,s lsÍula i|yd ^,'08&

  ^ii& >¾IK la,É j¾.

   s  ;ks ;eá   s  oaú;aj ;eá   s  nyq ;eá   s  flakaødm idÍ  s  fla;= wdldr 

   ^ñka folla kï lsÍug ,' 4" bka tlla meyeÈ,s lsÍug ,' 3&

tkaðfï Odß;dj =   tla is,skavrhl myf¾ mßudj  x  is,skavr ixLHdj

tla is,skavrhl myf¾ mßudj2250 x 4=

tla is,skavrhl myf¾ mßudj =
2250 

4
3

= 562.5 cm

=
720°

4
180°

12

 isjqmyr fmg%,a tkaðu

s  pQIK myf¾ § is,skavrh ;=,g fmg%,a 
jd; ñY%Kh weo .kshs'

s  iïmSvk myf¾§ fmg%,a jd; ñY%Kh 
iïmSvkhlg ,la fõ'

s  is,skavrhg fmg%,a iemhSug fmr wêl 
mSvkhlg ,la fkdlrhs'

s  ixlS¾K bkaOk moaO;shla rys;hs'

s  fldgia nßka wvqh'

s  fodaI we;sùu jeäh'

s  ieye,a¨ jdyk j,g fhdod .kshs'

 isjqmyr ãi,a tkaðu

s  pQIK myf¾ § is,skavrh ;=,g jd;h 
muKla weo .kshs'

s  iïmSvk myf¾§ jd;h muKla 
iïmSvkhlg ,la fõ'

s  is,skavrhg ãi,a iemhSug fmr wêl 
mSvkhlg ,la lrhs'

s  ixlS¾K bkaOk moaO;shla iys;hs'

s  fldgia nßka jeäh'

s  fodaI we;sùu wvqh'

s  nr jdyk j,g fhdod .kshs'
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(B) 

  ^i& s yqud, tkaðu    s cj iydhl iqlaldku     s jHj¾: mßj¾;lh   s neflda hka;% wd§ ms<s;=rlg 
^,'08&

  ^ii& (a)  2$2 j¾.fha       (b)  4$2 j¾.fha    ^,'10&

  ^iii& A  - øj gexlsh     B  - ødj fmryk    C  - ødj fmdïmh    D  - yhsfv%d,sla welshqñf,ag¾  

   D  -  mSvk wdudkh    F  - md,k lmdgh    G  - msiagkh ^,'4x7 = 28&

  ^iv& mSvk iyk lmdgh ^,'04&

^10&(a) ^i& 25 mm >klu ;yvq fldgfia 150 mm úYalïNh iys; jD;a; fldgi 120 mm úYalïN iys; jev 
fldgila njg m;a lsÍu' ^,'10&

  ^ii& 100 mm úYalïNh we;s 160 mm È. uDÿ jdfka fldgi ,shjk mÜg,hg iúlr uqyqK;a wdudkhla 
Ndú;fhka aline lr iúlsÍu'

   Tool Post ^lgq r|jkh& wod< uqyqK;a ,shùfï lgqj ksjerÈj iúlr lathmachine on lsÍu' iqÿiq 
fõ.hlg fhduq lsÍu'

   iqÿiq Ndrhla fhdod .ksñka uqyqK;a ,shùfuka 80 mm olajd jZksh¾ le,smrfhka mÍCId lrñka 
ilia lsÍu'

   hka;%h jid jev fldgi plalfhka .,jd kej; wfkla me;a; iúlr fmr mßÈu aline lr kej; 
hka;%h on lr È. 150 mm jk mßÈ jZksh¾ le,mrhlska uksñka lsysm wjia:djl uqyqK;a ,shjñka 
wod< fldgi ieliSu'

   bka miq Tailstock fldgi (cent bit) ueo i,l=Kq lsÍfï lgqj fhdod .ksñka ,shjd.;a uqyqK;a ueo 
ia:dkh ̂flakaøh& i,l=Kq lsÍu'3

   úÿï lgqj Ndú;fhka tys 20�f jk isÿr úo .ekSu' ̂isis,k ldrl fh§u&  

   ^ksjerÈ rEm igyka iys;j lr we;s úia;r lsÍï i|yd o ,l=Kq ,nd fokak'&  ^,'25&

  ^iii& by; wdldrhg 80 mm úYalïNh we;s fldgi f.k fjka wdjqohla (Parting off tool) Ndú;d lr 
ndysr úYalïNh 44 mm olajd jZksh¾ le,smrh u.ska uksñka ,shjd wvq lsÍu'

   ixhqla; r|jkhg (compound slide) iúl, lemqï lgqj u.ska ^idudkH$ wdk;& wjYH fldaKh 
iys; V yevh ieliSu'  ̂rEm igyka iys;j lr we;s úia;r lsÍï j,g o ,l=Kq ,nd fokak'&  ̂,'25&

  ^iv& by; ld¾hh isÿ l, jev fldgi f.k úl¾K ,ïN iuÉfþo lsÍï u.ska flakaøh fidhd .ekSu' 
^fï i|yd we§fï lgqj" rE," ljlgqj" uq¿ uÜgu''''' Ndú;h u.ska&

   bka miq tys flakaøfha ljlgq ;=v ;nd 100 mm úYalïNh jk jD;a;h PCD ks¾udKh lsÍu'

   th u; ueÈ fmdxÑh wdOdrfhka 10 mmf jk isÿre 02 ú§ug wjYH flakaø ,l=Kq lsÍu' ^,'15&

  ^v& by; igyka lr.;a jev fldgi nxl= úÿï hka;%fha bed tl u; (sprit level) uq¿ uÜgu Ndú;fhka 
aline lr" fyd¢ka iúlr .ekSu ̂l,ïmlsÍu& 

   miqj úÿï hka;%fha plalhg l=vd drill bithla ksjerÈj iúlr by; ueo fmdxÑ i,l=Kq ;enQ ia:dk 
j, isis,k ldrl fhdod .ksñka úo .ekSu'

   tf,i úÿï hka;%h u.ska 10 mm jkf;la úÿï lgq Ndú;d lrñka by; l%shdj,sh wkq.ukh 
lrñk isÿre 02 ksjerÈj ú| .ekSu'

   ^,'15&

  ^vi& úoHq;a pdm mEiaiSu ^,'10&

13 fY%aKsh bxðfkare ;dCIKfõoh - ms<s;=re m;%h 
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