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01' my; tajdhska wNHjldY hq.fha yerjqï ,CIH jkqfha" 
 A   - mß.Klh B  -   wNHjldY hdkd     C -  laf,dak ;dCIKh    D  - kefkda ksIamdok 

 1' A   yd B   muKs'  2' B   muKs'   3' C yd D  muKs' 
 4' B,C yd D   muKs'  5' by; ish,a,u 
   
 

02' nr ork nr fkdork ì;a;sj,g wod< my; m%ldY w;=frka i;H jkqfha" 

 A   - Wvq yegqfï Ndrh" nr ork ì;a;s u.ska w;a;sjdrï mdou fj; f.khkq ,nhs'  
 B   -   nr fkdork ì;a;s u.ska lsisu Ndrhla w;a;sjdrï fj; f.khkq fkd,nhs' 
 C   -   l=yr ;=<g fldkal%SÜ msrúfuka" l=yr íf,dla .,a ì;a;shla nr ork ì;a;shla f,i ilia l< 

yel' 
     D  -  uy,a f.dvke.s,a,l fldkal%SÜ l=¨kq" ;,do iy f.ìu w;r ì;a;s fldgia nr fkdork ì;a;s 

f,i ie,fla' 
 1' A,C  yd D muKs'  2' A,B yd C  muKs'   3' A yd B  muKs' 
 4' C yd D   muKs'  5' A,B,C yd D hk ish,a,u 
     

03' lhsre neïu u;=msg f;;a ksjdrK jeáhla fh§fï  wruqK jkqfha" 

 A   - fõhka jeks lDñ .%yKh je<elaùugh'  
 B   -   bÈlsÍï ld,h ;=,§" lhsre neïu iy w;a;sjdrï fldgia jeä c,fhka wdrCIdùugh' 
 C   -  miaj, we;s f;;ukh by<g ixl%uKh ùu je<elaùugh' 
     D  -  w;a;sjdru u;=msg ;,h uÜgfï lsÍugh' 
 1' A,B  yd D muKs'  2' A,C yd D  muKs'   3' A,B yd C  muKs' 

 4' C yd D   muKs'  5' A,B,C yd D hk ish,a,u      
  

04' .fvd,a neñ rgdj wkqj ilialr we;" nr fkdork .fvd,a ì;a;shla ms<sn|j my; olafjk m%ldYj,ska 
i;H jkafka l=uk m%ldYo@ 

 A   -  fuh .fvd,a Nd. ì;a;sh f,i y÷kajhs'  
 B   -   ;u iajhxNdrh Wiq,d .ekSug yelshdj we;' 
 C   -   Yío mßjdrl ì;a;shla i|yd fhdod.; yelsh' 
     D  -  f.dvke.s,a,l msg; ì;a;sh i|yd iqÿiqh' 
 1' B  yd D muKs'  2' B yd C  muKs'   3' A yd D  muKs' 

 4' A yd C   muKs'  5' A yd B muKs 
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05' jer.kajQ fldkal%Sghlg wjYH Yla;sh ^m%n,;dj& j¾Okh jk f;la th ord isàu iy wdrCId lsÍu 
ieg,su u.ska isÿflf¾' ta wkqj my; m%ldY j,ska ljrla i;H fõo@ 

 A   - fldkal%SÜ ic,l l%shdj,sh i|yd wjYH flfrk c,h rojd .ekSu i|yd ieg,su iúlrk 
wjia:dfõ§" th c, frdaol lrkq ,efí'  

 B   -  fldkal%SÜ oud Èk 14 la blau hdug fmr ieg,sfï ;sria me;s bj;a lrkq ,efí' 

 C   -  ;=kS ,E,s ieg,su u.ska iqug ksuejqKq mDIaGhla we;s lrk ksid o<U .eiSu wjYH fkdfõ' 

     D  -  jer.ekakqï fldkal%SÜ j, jer.ekakqï ieuúgu hï mDIaGhg wdikakj oukq ,efí' 

 1' A  yd C muKs'  2' A yd B  muKs'   3' B yd D  muKs' 

 4' C yd D   muKs'  5' B yd C muKs'   
  

06' iemhqï moaO;shlg wh;a fmdïm moaO;sh pqIK l< fl,jr md lmdghla iú lsÍfï wruqK jkafka" 

 A   - pQIK ysi jeälsßuh'  

 B   -  pQIK k,hg c,h we;=¿ùu je,lSuh' 

 C   -  pQIK k,fha we;s c,h ,s|g hEu je,elaùuh' 

     D  -  fmdïmh ;=,g wmøjH frdvq  jeks foa we;=,;a ùu je,elaùuh 

 1' A  yd B muKs'  2' A yd C  muKs'   3' B yd C  muKs' 

 4' A yd D   muKs'  5' C yd D muKs' 
       
 

07'     rEmfha oelafjkafka jer.ekakqï fldkal%SÜ l,dohl yrialvls' fuhg wod, 
my; m%ldY i,ld ne,Sfï§ i;H jkafka" 

 
 
 
 

 A   - hkq yqÿ wdjrKhs  C   -  wd;;sl lïìhfõ' 

 B   -  hkq Wvy¿j fõ'  D  -  iïmSvk lïìh fõ' 

 1' A  yd B muKs'   2'  B,C yd D  muKs'  3' A,B,C yd D  muKs' 

 4' by; ish,a,u wi;H fõ'  5' A muKla i;H fõ' 
      

08' mdkSh c, mú;%Khl mshjr lsysmhla my; oelafõ' tajd wkqms<sfj, mshjr jkqfha' 

 A   - úIîc kdYlh (Disinfection)     B   -  o< fmÍu (Screening) 

 C   -  leálsÍu yd wjidokh (Flocculation and Sedimentation)        

 D  -   fmÍu (Filtration)     E   -  jd;kh (Aeration) 

 1' ABCDE  2' AEBCD   3' BECDA  4' EABCD   5' BDCEA 
 

 

09' my; i|yka m%ldY w;=ßka oïje,a ñkqïj, uekqï ia:dk f;dard .ekSfï§ i,ld ne,sh hq;= lreKq 
fudkjdo@ 

 A   - iEu ia:dkhlau tlsfklg o¾Ykh úh hq;=h'  

 B   -  iEu ia:dkhla u.ska ukdj ieliQ ;%sfldaK cd,hla we;s l< hq;=h' 

 C   -  mdol f¾Ldj f,i ;%sfldaKj, fláu f¾Ldj fhdod.; hq;=hs' 

     D  -  yels;dla ud¾. yd udhsï yryd Èfjk fia oïje,a f¾Ld t,Su isÿl< hq;=hs' 

 1' A  yd B muKs'  2' B yd C  muKs'   3' C yd D  muKs' 

 4' A yd D   muKs'  5' B yd D muKs'   
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10' w;a;sjdrï lKqjl m;=,a uÜgu i,l=Kq lsßug uÜgï ßg Ndú;fha§ fmd<j u; uÜgï ßg lshùu 

1.56𝑚 ls' ldKqfõ .eUqr 1.25𝑚 ls' fï i|yd ldKqfõ m;=, u; uÜgï ßg lshùu" 

 1' 0.31 𝑚 ls'  2' 1.25𝑚 ls'  3' 1.56𝑚 ls' 4' 1.89𝑚 ls' 5' 2.81𝑚 ls' 
 
 

11' my; olajd we;af;a m%udK .ekSfï m;%hl 225 𝑚𝑚 >klu iys; .fvd,a ì;a;s 03 la i|yd ñkqï olajd  
we;s wdldrhhs' 

T D S Description  

 3.0  ññ 225 >klu .fvd,a 
ì;a;sh ^1(6& isfuka;s je,s 

nodu' 
 42.0  

  

  A   - iïu; ñkqï l%uh 𝑆𝐿𝑆 573 wkqj S ;Srefõ w.fhys tall úh hq;af;a j¾. ógr (𝑚2) fõ' 

 B   -  D ;Srefõ m%udK i|yka lr we;s wkqms<sfj, ksjerÈh' 

 C   -  D ;Srefõ ì;a;sfha >klu we;=,;a fkdl< hq;=h' 

     D  -  T ;Srefõ lsisjla i|yka fkdúh hq;=h' 
 by; m%ldY w;=ßka ksjerÈ jkafka l=uk m%ldYho@ 

 1' A  yd B muKs'   2' A yd C  muKs'   3' B yd C  muKs' 

 4' B yd D   muKs'   5' C yd D muKs' 
 

12' f.dvke.s,s f¾Ü ,ehsia;=j (BSR) wkqj tall ñ, (Unitrate) ilia lsÍug øjH i|yd úhou .KkfhaoS 
øjHj, ñ,g wu;rj Bg tl;= úh hq;= fjk;a úhoï f,i ie,lsh hq;af;a" 

 A   - øjH megùfï yd nEfï .dia;=  B   -  m%jdyk .dia;= 

 C   -  m%;sY;hla f,i ,dNh   D  -  wmf;a hdu i|yd úhou 

 1' A,B  yd C muKs'  2' A,B yd D  muKs'   3' A,C yd D  muKs' 

 4' B,C yd D  muKs'  5' A,B,C yd D ish,a,u 
 

13' f.dvke.s,s i|yd m%udK .ekSfï m;% (Taking off sheet) ilia lsßu wod, m%ldY w;=ßka ksjerÈ m%ldY 
ñka l=ulao@ 

 A   - udk oelafjk ;Srefõ ñkqï óg¾ j,ska igyka l< hq;=h' 

 B   -  4'08 >k ñkqï i|yka l< hq;af;a 4'10 f,ih' 

 C   -  ish¿u ñkqï ksjerÈ oYu ia:dk follg igyka l< hq;=hs' 

     D  -  udkhka oelafjk ;Srefõ ñkqï oelaúh hq;= ms<sfj, jkafka Wi" m<, yd È. f,ih' 

 1' A  yd B muKs'  2' B yd C  muKs'   3' C yd D  muKs' 

 4' A yd C  muKs'  5' A,B,C yd D ish,a,u 
 

14' ud¾.hl we;s me;s lKqjl .eUqr ueksug bxðfkare f,j,hla Ndú; lrkq ,nk wdldrh my; rEmfhka 

fmkajd we;' ms,a ,l=K 𝐴 ys W!Ks; Wi uÜgu idudkH uqyqÿ uÜgfï isg (𝑀𝑆𝐿) isg 105.435 𝑚 ls' 

𝐴, 𝐵, 𝐶 uÜgï ia:dkj, msysgjkq ,enQ uÜgu háfhys lshùï ms<sfj,ska 0.73 𝑚, 0.89 𝑚 yd 1.535 𝑚 ls 

𝐶 ia:dkfha W!Ks; uÜgu lSho@ 
 
 

         1' 106.165 𝑚 2' 105.275 𝑚   

         3' 104.63 𝑚 4' 103.74 𝑚  

         5' 106.275 𝑚 
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15' oïje,a uekqfï § f.dvke.s,a,l msysàu ia:dk.; lsÍu i|yd .; hq;= m%udKj;a ñkqï ixLHdjla we;' 
ta i|yd .; hq;= ñkqï jkafka" 

 1'  AB oïje,a f¾Ldfõ isg C yd D ,CIHhka i|yd RcqfldaKs wkq,ïN 
.ekSu yd f.dvke.s,af,a  m%Odk ñkqï .ekSu'   

 2' AB oïje,a f¾Ldfõ tla ,CIHl isg CD yd EF ,CIHka i|yd ñkqï 
.ekSu' 

 3'   AB oïje,a f¾Ldfõ isg C yd D ,CIHhka i|yd wkq,ïN .ekSu 
 4'  f.vke.s,af,a m%Odk ñkqïh' 

 5'  AB f¾Ldfõ isg msßlaiqï f¾Ldj yd f.dvke.s,af,a m%Odk ñkqïh' 
 

16'  is,skavrh ;=< TDC isg BDC olajd fldgfia msfrk m%udKh y÷kajkafka" 
 1' zzmyrlaZZ hkqfjks   2' zzoyk l=àrhZZ hkqfjks 3' zziyk mßudjZZ hkqfjks 
 4' zzmsiouk mßudjZZ hkqfjks  5'  zziïmSvk wkqmd;hZZ hkqfjks' 
 

17' txðï ysi txðï n|g iú lsßug weK uqßÉÑ fhod iú lr ;o lrkqfha" 
 1' jfï isg ol=Kg   2' ol=fKa isg jug   3' ueo isg fomig  
 4' fomi isg ueog   5' ´kEu wdldrhlg 
 

18' txðï is,skavrh ;=< bkaOk oykfha § úfudapk jdhq ksmoùu md,kh lsÍfï l%shdj,sh y÷kajkafka" 
 1' f;ux W;afm%arl mßj¾;k l%shdj,sh  2' foux W;afm%arl mßj¾;k l%shdj,sh   
 3' msgdr jdhq ixirK l%shdj,sh  4' nuK iïmSvk Ndú; l%shdj,sh 
  5' n,j¾Ol Ndú; l%shdj,sh 
 

19' isï myr is,skavr 03 la iys; txðul ñks;a;=jlg lerflk jg .Kk 2000 la kï" ñks;a;=jl§ we;s 
jk n, myr ixLHdj oelafjkafka" 

 1' 1000  2' 2000   3' 3000   4' 4000   5' 6000 
 

20' lD; fmdaIK iafkayk l%ufha" moaO;sh ;=< mSvkh kshñ; m%udKhg ;nd .ksñka fuu moaO;sh wdrCIdj 
i|yd fhdod we;s Wmdx.h oelafjkafka" 

 1'   f;,a mSvk o¾Ylh  2'  oaú;sl fmryk   3' f;,a fmdïmh   
 4'   oe,a fmrkh   5'  iyk lmdgh  
  

21' rEgk oÕr hdka;%Kfha p,s; mßj¾;kh jkafka" 

 1' f¾Çh p,s;   ⇌  foda,k p,s;  2' N%uK p,s; ⇌  f¾Çh p,s;   

 3' f¾Çh p,s; ⇌  wkqjegqï p,s;  4' foda,k p,s; ⇌  N%uK p,s;  

 5' N%uK p,s;   ⇌  wkqjegqï p,s; 
 
 

22' mdrejla mojk fldáhl=f.a ynf,a p,s; wdldrh úh yelafla" 
 1' f¾Çh p,s;h   2' N%uK p,s;h   3' wkqjegqï p,s;h   
 4' foda,k p,s;h   5' by; lsisjla fkdfõ' 
 

23' ksIamdokhl ;;a;ajh ÿ¾j,ùug fya;=jla fkdjkafka ñka l=uk idOlho@ 
 1' ie,iqï m;%j, f;dr;=re wkq.ukh fkdlsÍu' 2' ks¾foaYs; øjH Ndú;d fkdlsÍu 
 3' kùk ;dCIKh Ndú;d fkdlsÍu   4' ksjerÈ Ys,amSh l%u wkq.ukh fkdlsÍu' 
 5' ld¾ñlhd ksjerÈ WmlrK Ndú;d fkdlsÍu' 
 

24' fndr ñáh fhdod .kq ,nkafka l=uk lghq;a;la i|ydo@ 
 1' mEiaiqï mDIaGh fyd¢ka msßisÿ lsÍug   2' mEiaiqï mDIaGh uÜgï lsÍug 
 3' mEiaiSfu§ ú,hkh jQ fldgia bj;a lsÍu   4' f,day isÿre imrï lsÍuh 
 5' mEiaiqï mDIaGh oeä lr .ekSugh' 
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25'  øjHla r;a ms<shï lsÍu u.ska n,dfmdfrd;a;= fkdjkafka ñka l=ulao@ 
 1' l,a meje;au by< kexùu    2' øjH j, mj;sk .=Kdx. fjkia lr .ekSu 
 3' .=Kd;aul nj by< kexùu    4' mj;sk .=Kdx. jeä ÈhqKq lr .ekSu 
 5' u< ne§u wvqlr .ekSu 
 

 

26' msiagkh" ie<e.s,a," oÕrl| hk Wmdx. tkaðula l%shdlsÍfï§ isÿjk p,s;h ms<sfj,ska oelafjk 
m%ldYh f;darkak' 

 1' wkqjegqï" foda,k" N%uK    2' f¾Çh" N%uK" wkqjegqï 
 3' foda,k" wkqjegqï" N%uK     4' wkqjegqï" f¾Çh" N%uK 
 5' wkqjegqï" f¾Çh" foda,k  
 

27'  

      by; rEmfha 𝐹1 = 50𝑘𝑁 n,hla fh§fï§ ,efnk 𝐹2 n,h 𝑁 

j,ska fldmuKo@ 𝐴1 k,fha úYalïNh 100𝑚𝑚 o" 𝐴2 k,fha 

úYalïNh 200𝑚𝑚 njo i,lkak' 

       1'  
50 𝑥 (0.2)2𝑘𝑁

(0.1)2
       2'  

50𝑥103  𝑥 (0.2)2𝑁

(0.1)2
    3'  

50𝑥106 𝑥 (0.2)2𝑘𝑁

(0.1)2
 

  

       4'  
50𝑥103  𝑥 (0.1)2𝑘𝑁

3.14 𝑥 (0.4)2
      5'  

50 𝑥 (0.1)2𝑘𝑁

3.14 (0.2)2
 

 
 

28' 1500 𝑘𝑁𝑚−2 jeä n,hla wjYH ld¾hh i|yd jdhq iïmSvl Ndú; lsÍu wmyiq jkafka wehs@ 
  1' >¾IKh u.ska isÿjk Yla;s ydksh jeä ksid   
 2' jdhq iïmSvkhg ,laùfï§ isÿjk mßudfõ ie,lsh hq;= wvqùu ksid we;sjk wkdrCIs; nj ksid  
 3' úYd, bv m%udKhla wjYH ksid 
 4' iïmSvkh lsÍu i|yd jeän,hla wjYH ksid  
 5' iïmSä; jdhqj .nvd lr ;nd .ekSug .nvd gexlshla wjYH ksid' 
 
 

29' YS;dldrlhl ;sìh hq;= .=Kdx. folla jkafka" 
 1'  jdIamYS,S;ajh jevs tfukau ;dmdxlho b;d jeä w.hla .; hq;=h' 
  2'  b;d wvq ;dmdxlhla iys; jdIamYS<S øjHhla úh hq;=h'     
 3'  øjdxlh my< úh hq;= w;r" iïmSvk yelshdj jeäúh hq;=h 
  4'  jdIamYS,S;ajh wvq ;dmdxlh wvq øjhla úh hq;=h' 
 5'  by; i|yka lsisjla fkdfõ' 
 

30'       mßm:h ixjD; l, we;súg m%Njfhka ,nd .kakd Odrdj 

𝐼.Kkh lrkak' 

        1'  857 𝑚𝐴       2'  2𝑥103𝑚𝐴    3'  1.2𝐴 

        4'  𝑂𝐴       5'  200 𝑚𝐴 
    
 
31' O%ej 2 la we;s w;sjeiqï t;=fï we;s cklhl wdfïprfha ldKq  20 la ;=< ikakdhl 10 ne.ska msysgqjd 

we;' tla O%ejhl i%djh 120 𝑚𝑊 fõ' fuu cklh 1000𝑟𝑝𝑚 fõ.fhka lrlefjk úg WmÈk úoaHq;a 
.dul n,h jkafka" 

 1'  325 𝑉       2'  800𝑉    3'  200𝑉  4'  400 𝑉      5'  600 𝑉 
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32' mßmQ¾K nyqógrhla iïnkaOfhka  my; i|yka m%ldY i,ld n,kak' 

  a -   fjda,aàh;d mrdih ;=< wNHka;r m%;sfrdaOh wk;a;úh hq;=h' 

 b -   m%;sfrdaOl mrdifha§ taIks (probes) w;r fjda,aàh;dj 9v mj;shs' 

 c -   Odrd uekSfï mrdifha§ wNHka;r m%;sfrdaOh Y=kH fõ' 
 by; m%ldYk w;=ßka i;H m%ldYkh jkafka" 

 1'  a yd  b muKs   2' b yd  c muKs  3' a yd  c muKs    

 4'  a,b,c ish,a, i;Hhs'   5' by; lsisjla fkdfõ' 
  

33'      fuu mßm:hg wkqj" 

      1'  n,anh oe,afjk w;r 𝐴 yd 𝐵 w;r úNj w;ka;rh 4𝑉 

      2'  n,anh oe,afjk w;r 𝐴 yd 𝐵 w;r úNj wka;rh 10𝑉 

      3'  n,anh oe,afjk w;r 𝐴 yd 𝐵 w;r úNj wka;rh 5𝑉 
      4'  n,anh fkdoe,afõ' 
      5'  by; lsisjla fkdfõ'        
 

 
 

34' hï lïmk W;amdolhl we;s flfrk lïmk ixLHd;hg iudkj ;j;a lïmk ixLHdkhla ckkh 
ùfï l%shdj,sh wkqkdoh f,i ye¢kafõ' fY%aKs.; wkqkdÈ mßm:hl wkqkdÈ ixLHd;h jkafka" 

 1'  𝑓 =
𝐿

2𝜋√𝐿𝐶
       2' 𝑓 = 2𝜋√𝐿𝐶    3'  𝑓 =

2

2𝜋√𝐿𝐶
 4'  𝑓 =

𝑅

2𝜋√𝐿𝐶
       5'  𝑓 =

1

2𝜋√𝐿𝐶
  

 

35' ir, Odrd fY%aKs.; fudagrhl (DC series motor) iemhqï Odrdj iy fõ.h úp,kh jk wdldrh 
oelafjkafka" 

  
 
 
  
 
   
 

36' uhs,¾ Odß;%lhl OdrKdj 473𝐽 f,i i|yka lr we;' fuys Odß;d w.h ksjerÈj .e,fmkqfha" 

 1'  470𝑛𝐹       2' 0.47 𝜇𝐹   3'  473𝑝𝐹 4'  0.0047𝜇𝐹      5'  4700𝑛𝐹  

 

37' rEmfha oelafjkqfha fjd,aàh;d ia:dhsldrl mßm:hls' fuys 𝑅𝑆 
m%;sfrdaOlh i|yd iqÿiq m%;sfrdaOl jákdlu  yd tys cjh fidhkak' 

1' 100Ω / 0.2W 2' 2Ω / 0.2W    3' 20Ω  /2W       

4' 25Ω / 0.2W  5'100Ω / 2W  
 

      

38'     fuu ixfla;fhka oelafjk l%siag,a Wmdx.fha wNHka;r ieleiau ksjerÈj 
oelafjkafka" 
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39' ksfjfia úÿ,s nqnq,la l%shd fkdlsÍug fya;=j fidhd ne,Sfï§ iaúph ixjD; lr we;súg n,anfha w.% 
fol i|ydu ksfhdaka fgiagrh oe,afjk nj y÷kd .kakd ,§' thska ks.ukh l< yelafla" 

 1'  mßm:h ¨yqjka ù we;s njhs  2'  ksfhdaka fgiagrfha fodaIhka we;snjhs'   
 3'  iÔú w.%h úikaê ù we;snjhs  4'  WodiSk w.%h úikaê ù we;s njhs' 
 5'  mßm:hg N+.khla wjYH njhs' 
    

40'      rEmfha oelafjkqfha mßKdulhl m%d:ñlfha t;=ï T;d we;s wdldrhhs' 

by; mßKdulh f;l,d 400𝑉 / 50𝐻𝑍 úÿ,s iemhqulg iïnkaO lr 
we;' fuys l,d fjda,aàh;dj yd l,d Odrdj .Kkh lrkak' 

 

      1' 230𝑉, 11.5𝐴  2' 400𝑉, 11.5𝐴  3' 230𝑉, 23𝐴  

    4' 400𝑉, 23𝐴  5' 565𝑉, 11.5𝐴 
 

41' 𝑂 + 𝐴 = 𝐴 ,nd.; yels ;¾l mßm:h l=ulao@ 
  
 

 
      1'                       2'                  3'                     4'                    5 
 

42'     by; mßm:fha m%;sodk ix{dj f,i ,efnkafka" 
 
 
 
                                                    1               2              3             4              5 
 
  
43' rEmfha oelafjk ldrldkaul j¾Olfhys ,ndfok  
 ix{dj wkqj m%;sodk ix{dj úh yelafla" 
 
 
 
 
 
  
 
              1              2                  3                  4                 5 
 

44' my; oelafjk iudxYl rEmh foi 𝐴 B;,h ÈYdfjka yd 𝐵 B;,h ÈYdfjka neÆ úg fmfkk wdldrh 
ksjerÈj ksrEmKh jkafka" ^rEmh mßudKhg weo ke;& 
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45' my; m%ldY w;=ßka wi;H m%ldYh f;darkak' 
 1'  ie,iqu Ñ;%hl ksrjoH;djh rod mj;skqfha Ndú;d lrk we§u WmlrKj, ;;a;ajh u;h'   
 2'  jD;a;hl wrh i,l=Kq lsßfï§" ñkqï f¾Ldj wdrïN jkqfha jD;a;fha uOHfha isgh'   
 3'  b,smaihla we§ug Ndú;d jk l%u lsysmhls" geu,a l%uh" hdka;%sl l%uh" tal flakaøSh jD;a; l%uh' 
 4'  Rcq m%fCIamK l%ufhka we¢ fmkqul § jia;=jl udk folla muKla oelafõ' 
 5'  m%siau yd is,skavr yev wÍh f¾Ld l%uhg úlikh lsßu myiq fõ' 
 

46' tla;rd ñkqï WmlrKhl m%Odk mßudKh fldgia (N-1) ixLHdjla j¾ksh¾ mßudKfha fldgia N 

ixLHdjlg fnod we;' fuu WmlrKfha l=vdu ñkqu jkafka" 

  1' 𝑁  2' 1 𝑁⁄   3' 𝑁2  4' 1
𝑁2⁄   5' 1 𝑁 − 1⁄  

 
47'      fuu m%ia:drh u.ska hï NdKavhla i|yd we;s fj<|fmd< b,a¨ï 

yd iemhqï jl%h fmkakqï flf¾' tu fj<|fmdf<a uq,ska mej;s 

iu;=,s; ñ, 𝑃1 fõ' 
 

      fuu fj<|fmdf,a ñ, 𝑃1 isg 𝑃2 olajd by< hdug jvd;au bv 
we;af;a" 

      1'  wdfoaYl NdKavj, ñ, by< hdu yd wuqøjH msßjeh my< 
jeàuhs' 

      2'  wdodhï my< jeàula iy fmd,S wkqmd;slh by< hduhs' 
      3'  fiajl jegqma by< oeóuhs' 
      4' wdodhï noao iy tl;= l< w.h u; whlrk noao by< 

hduhs' 
      5' iemhqïlrejka ixLHdj jeä ùuhs' 
  
 

48' my; lreKqj,ska m%ñ;slrKh ksIamdolhska i|yd m%;s,dNhla fkdjkafka l=ulao@ 
  1' ksIamdok l%shdj,sh ;d¾lKs; ld¾hhla lsÍu    
 2' øjH yd Y%uh wmf;a hEu je,elaùu fyda wvq lsÍu' 
  3' wuqøjH yd ksñ ksIamdok jÜfgdare wju lsÍu  
 4' ksIamdok úhou wvq ùu    
 5' uqo,g jvd fyd| w.hla ,eîu 
 

49'   my; tajdhska l=uk tajd fN!;sl Wjÿre f,i ie,lsh fkdyelso@ 
  1' f;; iys; fmd<jla     2' p,kh jk hka;% fldgia   
 3' ;dmh msglrk WmlrK    4' fkrd .sh fldgia iys; hka;%hl  
 5' úI iys; ÿu 
  

50' mj;sk yjq,a jHdmdrhla i|yd kj jHdmdr kduhla hgf;a ,shdmÈxÑ lsÍug wod< jk mk; jkqfha" 
 1' 1890 yjq,a wd{d mk;   
 2' 1918 wxl 6 orK jHdmdr kdu wd{d mk;  

 3' 2007 wxl 7 orK iud.ï mk;  
 4' 1987 wxl 7 orK jHdmdr kdu ,shdmÈxÑ  lsÍfï mk;  

 5' 1918 wxl 7 ork jHdmdr kdu ,shdmÈxÑ lsÍfï mk; 
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A fldgi  

01&'  A) my;ska olajd we;af;a uDÿ jdfka j,ska idok ,o iïnkaOl w,a¨jls' m%:u fldaK Rcq m%lafCImK 
l%uh Ndú;d lr fuh 1(1 mßudKhg weo we;' B ysi foiska n,d tys iudxYl fmkqu wÈkak' 
bÈßmi fmkqfï oelafjk ish¨u udk muKla iudxYl Ñ;%fhys ,l=Kq lrkak' Ndú;d l< hq;= 
mßudKh 1(1 ls'       ^,l=Kq 50& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 
 

 B) rEmfha oelafjkqfha 2𝑚𝑚 >klulska hq;a f,day ;yvq j,ska iE§ug kshñ; ,shqï rojkhls' 
fuu rojkh iE§ug wjYh úlikh 1(1 mßudKhg we| wjYH ñkqï fhdod.kak' uqÜgq jdis 
;eîu wkjYH fõ'     ^,l=Kq 25& 

 

 

 

 

 

 

 

 

 

 

 

 
02&' wu,a iajhx /lshdjla f,i m%Odk ud¾.h wi, isis,a îu ilialr wf,ú lsÍfï lghq;= j, ksr; 

fjkafkls' Tyq tu lghq;a; ld¾hCIuj yd fi!LHdrCIs;j isÿlsÍug ;uka úiskau ksIamdokh lr.;a 
hka;%hla Ndú;d lrhs' hka;%h i|yd 12𝑉/1𝐴 úÿ,shla l%shdlrk ir, Odr fudagrh fhdod we;'  

 i. hka;%fha N%uK fõ.h fo.=Khla lr .ekSu i|yd Tyq Ndú;d l,hq;= Wml%uhla olajkak' 

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

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''^,' 5&  

 ii.  fuu hka;%fha N%uK ÈYdj iaúphla fhdod fjkia lsÍug wjYH ù kï th isÿlrk wdldrh 
olajkak'       ^,' 15& 

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

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

 iii. wu,a oekg kj fudag¾ r:hg iïnkaOlr WmlrKh i|yd úÿ,sh ,nd .kS' fuu WmlrKh m%Odk 
úÿ,shg iïnkaO lr Ndú;d lsÍug wjYH wegjqula we| olajkak'  ^,' 15& 
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 iv.  úoHq;a Yla;sh fkdue;s ia:dkhl ;u fudag¾ r:fhka úÿ,sh ,ndf.k hka;%h l%shdlrùfï§ negßh 
úi¾ckh ùu wju lsßu i|yd .; yels ls%hdud¾.hla olajkak'   ^,' 10& 

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

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

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

 v. jHdmdr N+ñfha ìu ilia lsÍu io`yd fldkal%SÜ fh§ug Tyq woyia lrhs' ta i|yd Tyq úiska fhdod.; 
hq;= fldkal%SÜ ñY%K wkqmd;h l=ulao@     ^,' 5& 

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

 vi.  jHdmdr ia:dkh wdjrKh jkfia flá neïula ne£ug Tyq woyia lrhs' ta i|yd iqÿiq neñ j¾.h 
i|yka lr tys bÈß wdfrdayKh w¢kak'     ^,' 15& 

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

 

 

 

 vii. jHdmdßl ia:dkh i|yd úÿ,s cklhla .ekSug Tyq woyia lrhs' ta i|yd iqÿiq cklhla f;dard 
.ekSfï§ ie,ls,su;a úh hq;= úÿ,sh iïnkaO lreKq 2 la i|yka lrkak'  ^,' 10& 

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

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

03&'  ksu,a ;u ksji bÈßmsg we;s m%Odk mdrg uqyqK,d we;s N=ñfha 12′𝑥15′ jmißhlska hq;a l=vd lv 
ldurhla w¨;skau idod fudag¾ r: wu;r fldgia yd ,sysis øjHh wf,ú lsÍfï jHdmdrhla wdrïN 
lsÍu io`yd woyia lrhs' ta i|yd Tn bkaðfkare ;dCIKfõoh yodrK orefjl= f,i Tn i;= oekqu 
Ndú;fhka my; i|yka m%Yak j,g ms<s;=re imhkak' 

 A. i. fuu f.dvke.s,a, iE§ug ùÈ uOHfha isg f.dvke.s,s f¾Ldjg ;sìh hq;= wju ÿr i|yka 
lrkak'        ^,' 4& 

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

  ii.  tu N+ñfha f.dvke.s,a, i|yd hgúh hq;= N+ñ m%udKh ms<sn|j we;s kS;suh ;;a;ajh i|yka 
lrkak'             ^,' 6& 

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

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

  iii. fuu f.dvke.s,a, iE§ug wjYH bÈlsÍï øjH flfrk ld¾hh wkqj j¾.SlrKh lr WodyrK 
02 ne.ska ,nd .kak'      ^,' 9& 

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

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

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

  iv. fuu bÈlsÍï i|yd fhdo .kakd f.dvke.s,s øjH 03 la i|yd m%ñ;s wxlhka i|yka lrkak'  

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

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

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''^,' 6& 
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  v.   fuu f.dvke.s,af,a msg; ì;a;sh  ne§u io`yd Ndú;d l<hq;= neñ j¾.h i|yka lr tys 
fldgil bÈßmi fmkqu;a we| fldgia 04 la kï lrkak'   ^,' 10& 

 

 

 

 

 

 

  vi.  fuu f.dvke.s,a, i|yd fldkal%SÜ w;=¿jla ^mqjrejla& iys; jy<hla fh§ug n,dfmdfrd;a;= 
fõ kï" tys jer.ekakqï lïì t<sh hq;= wdldrh rEm igykla wdodrfhka fláfhka olajkak' 
       ^,' 6& 

 

     

 

 

 B. i. fuu jHdmdßl ia:dkfha wf,úh i|yd ;eìh yels cj iïfm%aIK moaO;shg wh;a wu;r 
fldgia 09 la i|yka lrkak'     ^,' 9& 

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

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

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

  ii.  fuu wf,ú ia:dkfha ;sìh yels ,sysislrk øjHh j, m%fNao 05 la ioyka lrkak' ^,' 05& 

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

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

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

  iii. wf,úhg we;s tla iafkayl f;,a j¾.hl "SAE 30" f,i i|yka lr ;snqK w;r thska woyia 
jk .=Kdx.h meyeÈ,s lrkak'     ^,' 6& 

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

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

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

 C. i. fuu jHdmdßl ia:dkfha wf,úh io`yd ;sìh yels úÿ,s moaO;shg wh;a wu;r fldgia 04 la 
i|yka lrkak'      ^,' 4& 

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

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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  ii.  fudag¾ r:hlg w;sf¾l úÿ,s n,anhka iú ùug wod, mßm: igykla we| w;HdjYH fldgia 
kï lr fmkajkak'      ^,' 08& 

    

 

 

 

 

 

 

  iii. fuf,i fudag¾ r:hla i|yd Ndú;d mßm: igyka y÷kajk úfYaI l%uh i|yka lrkak'  

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

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,' 2 
 

04&' A. bxðfkare ;dCIKfõoh hkq mj;akd jQ fyda u;=úh yels ;d;aúl .eg¿ i`oyd udkj hym; 
ie,fik f,i úiÿï ,nd§fï bxðfkare Ys,amh we;=,;a l%shdj,shhs' 

  i. wdÈ ld,Sk ñksidg we;sjQ ;d;aúl .eg¿ folla io`yka lr tajdg Tjqka úiska fidhd .kakd 
,o úi÷u ne.ska i|yka lrkak'     ^,' 4& 

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

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

  ii. Tng bxðfkare ;dCIKh fhdod .ksñka úi÷ula ,nd.;hq;= mj;akd yd u;=úh yels .eg¿ 
folla i|yka lrkak      ^,' 4& 

    mj;akd .eg¿j '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

    u;=úh yels .eg¿j''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  iii. by; tla tla .eg¿j i|yd úiÿu ne.ska ,shd olajkak'   ^,' 4& 

    mj;akd .eg¿j '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

    u;=úh yels .eg¿j''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  iv. my; ksIamdokj, úldYkh ,shd olajkak'    ^,' 8& 

a. úÿ,s myk ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

    b.   .=jka hdkh '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

 B. hï wdh;khl 2018 j¾Ifha ksIamdok msßjeh yd wf,ú úia;r my; mßÈ fõ' 
  - iuia: jd¾Isl ia:djr msßjeh re' 1"000"000$- ls 
  - tla ksIamdok tallhla i|yd úp,H msßjeh re' 8000$- 
  - udisl ksIamdok tall .Kk 100 ls 
  - tla ksIamdok tallhl úlskqï ñ, re' 12"000 ls' 

  i. Tyqf.a jd¾Isl wdodhu .Kkh lrkak'     ^,' 4& 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

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

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

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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  ii. jd¾Isl msßjeh .Kkh lrkak'     ^,' 4& 

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

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

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

  iii. ksIamdok wdh;kfha ,dN iuÉfþok ,CIHh .Kkh lrkak'  ^,' 4& 

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

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

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

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

 C. i. m%ñ;shla hkq l=ulao@      ^,' 4& 

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

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

  ii. m%ñ;shl ,CIK 4 la i|yka lrkak'     ^,' 4& 

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

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

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

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

 D. tÈfkod Ôú;fha§ fndfyda lghq;= i|yd ñkqï ,nd.ekSug wjYH fõ' 

  i. my; ñkqï ,nd .ekSug fhdod .; yels WmlrK olajkak'   ^,' 5& 

    1' uDÿ jdfka oKavl È. - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

    2' .e,ajkhsia nghl msg; úIalïNh - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    3' .e,ajkhsia nghl we;=<; úIalïNh - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    4' fmd,s;Ska fld<hl >klu - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    5' ndol rys; l=vd bvul È. yd m<, - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ii. j¾ksh¾ le,smrhls' mdGdxl ,nd .ekSfï§ f,day oKavl m%Odk mßudKfha  mdGlh 11𝑐𝑚 o 
j¾Ksh¾ mßudKfha fldgia 03 la iuÕo iumd; fjhs'fuys l=vdu ñkqu 0.1𝑚𝑚 kï f,day 
oKafvys úIalïNh .Kkh lrkak'     ^,' 4& 

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

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

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

  iii. fuu jZ¾ksh¾ le,smrfha 0.2𝑚𝑚 Ok uQ,dxl fodaIhla we;akï ksjerÈ mdGdxlh fidhkak' 
       ^,' 3& 

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

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

 E cd;Hka;r jYfhka jevìul wdrCIdjg wod< m%ñ;s" ks;s ß;s fr.=,dis fkdjk wdh;k ;=kla kï 
lrkak'       ^,' 3& 

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

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

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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f;jk jdr mÍCIKh - 2019 
bxðfkare ;dCIKfõoh - 13  fY%aKsh 

 
B fldgi 

 

isú,a ;dCIKfõoh 

05&' my; rEmigyk u.ska foam, jy,hlska hq;a l=vd f.dvke.s,a,l ie,eiau yd iudxYl fmkqu olajhs' 

 

 

 

 

 

 

     𝐷1 = 1200 𝑥 2100 
     𝑊 = 1800 𝑥 1200 

 fuys .fvd,a ì;a;sh 220 𝑚𝑚 >klug .fvd,ska bÈlrkq ,nhs' fomi f.an,a ì;a;s fhdod we;'           
𝐷 =  1200 𝑥 2100 m%udKfha fodr 2 la yd 𝑊 =  1800 x 1200 m%udKfha cfka, 2 la fhod we;' 

 A). i. fuu f.dvke.s,a, i|yd fhdað; neñ j¾.h i|yka lr taj neïfï m<uq yd fojk jßj, 
ie,eiau w¢kak'       ^,'10&  

   ii. fuu f.dvke.s,af,a f.ìu ksudjka i|yd ìï W¿ w;sßug fhdackd ù we;' 

a) f.ìu ksudjka i|yd  msÕka W¿  we;sÍfï jdis 03 la i|yka lrkak'  ^,'06& 
b) msÕka W¿  we,a,Sfï mshjr ms<sfj,ska i|yka lrkak'   ^,'30& 

   iii. a) ir, fodr W¿jiail fldgia 05 la rEm igykla wdOdrfhka kï lr tu tla tla 
fldgiaj, m%fhdack 01 ne.ska i|yka lrkak'    ^,'10& 

     b) oej W¿jyq i|yd Ndú;d lrk uqÜgq j¾.h l=ulao@   ^,'4& 

 B). 200𝑚𝑚 .fvd,a ì;a;s yd f.ìu ìï Wv we,a,Su i|yd m%udK m;%hla (TDS Sheet) ilia lrkak' 
^wvq lsÍï iys;& ^ie'hq' f.an,a ì;a;sh i|yd ì;a;sfha uOH olajd i,lkak'&  ^,'30&  

 C). 200𝑚𝑚 .fvd,a ì;a;s j¾. ógrhla bÈlsÍug wjYH .fvd,a m%udKh 120 la fia i,ld iïmQ¾K 
f.dvke.s,a, i|yd wjYH .fvd,a m%udKh .Kkh lrkak'   ^,'10&  

06&' c,h ñksid we;=¿ wksl=;a Ôùkaf.a meje;aug 
w;HdjYH jk fohls' wmú;% c,h Ndú;h 
Ôúkaf.a hym;a fi!LH ;;a;ajh mj;ajdf.k 
hdug ndOd we;slrhs' fuu ksid ieu úgu 
msßisÿ c,h mßyrKh lsÍu jeo.;a fõ' c,h 
msßmyÿ msßh; fldgia iys; .e,Sï igykla 
my; oelafõ' 
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 A). i. by; 1 isg 9 olajd fldgia kï lrkak'    ^,'05&  

   ii. a) fuu mshjr w;r jd;kh lsßu u.ska n,dfmdfrd;a;= jk ld¾hhka olajkak' ^,'05& 

     b) jd;k l%u olajkak'       ^,'05& 

   iii. iajNdúl c, msßmyÿ l%shdj,sfha§ jd;kh yd úYîc kikh isÿjk wdldrh fláfhka 
meyeÈ,s lrkak'       ^,'10& 

 B). i. c, iemhqï l%shdj,sfha Rcq l%uh yd jl% l%uh fláfhka y÷kajkak'  ^,'06&  

   ii. mjq,l idudðlhska 5 fofkl= muKla isák ksjdi 8 lska hq;a l=vd m%foaYhla i|yd c, 
gexlshla ks¾udKh lsÍug n,dfmdfrd;a;=fõ kï tys Odß;dj .Kkh lrkak' ^tal mqoa., 
c, mßfNdackh ffokslj 100𝑙 fõ&     ^,'04& 

   iii. wmjyk ;=< moaO;s i|yd c, W.=,a Ndú;d flf¾' fufia Ndú;d lrk c, W.=,a 03 l 
rEmigyka weo tajd Ndú;d lsÍfï wruqK yd l%shdldß;ajh fláfhka olajkak' ^,'15& 

 C). i. li, k< t,sfï§ zziajhx mú;% wd;;shZZ hkak y÷kajd fokak'  ^,'05&  

   ii. li< wmyk moaO;shl ukq ì,a Ndú;d lrk wjia:d olajkak'  ^,'10& 

  iii. m%;sl gexlshla ks¾udKh lsÍfï§ i,ld n,kq ,nk lreKq olajkak'  ^,'10&  

 D). kd.ßl m%foaYhl msysá ksjil wm; c,h kd.ßl m%Odk li, k< ud¾.hg tl;= lsÍug wjYHj 
we;s w;r" tys§ ksjfia msysá 𝐴 kï ia:dkfha bÈlsÍug fhdað; ukqìf,a isg m%Odk k< ud¾.h 
msysá 𝐵 kï ia:dkh olajd 4𝑚 mr;r j,ska uÜgï WmlrKhla u.ska msysá fmd<fõ f,j,a 
mdGdxl ,nd.kakd ,§' 

  0.68, 0.93, 1.01, 1.68, 0.37, 0.57, 0.78 

  y;rjk ia:dkfha mdGdxl ,nd .ekSfuka miq WmlrKh bÈßhg f.khk ,§' ̂ wdrïNl ia:dkfha 
W!Ks; uÜgu 100'000 fõ& 

  𝐴 ia:dkfh§ ldKq m;=, fmd<j uÜgfï isg 500𝑚𝑚 .eUqrla oeßh hq;= w;r1(10 wkql%uKhla 
mj;ajd.; hq;=kï 𝐵 ia:dkfha fmd<j uÜgï isg kshñ; wkql%ukhg wkqj ldKqj mj;ajd.ekSug 
ldkq m;=f,a .eUqr .Kkh lrkak'     ^,'25&  

 
 

C fldgi 

úÿ,sh yd bf,lafg%dksla ;dlaIKfõoh 
 

07&' A). j¾;udk f,dalfha meje;au i|yd n, Yla;sh b;d w;HdjYH idOhla ù mj;shs' ta w;ßka úoHq;a 
Yla;shg ,efnkafka m%uqL ia:dkhls'  

  i. j¾;udkfha Ndú; jk n, Yla;s m%Nj mqk¾ckkSh iy mqk¾ckkS fkdjk f,i j¾.SlrKh 
lr olajkak'      ^,'10&  

   ii. úÿ,s n,d.drfha isg m%d:ñl Wmfmd< i|yd úÿ,sh iïfm%aIKh jk wdldrh flá igyklska 
olajkak' ta w;rg Ndú; jk mßKdul iy tys ld¾hhka i|yka lrkak'  ^,'15& 

   iii. úÿ,s n, iïfm%aIKfha§ iy fnod yeÍfï§ Ndú; jk Odrd yd fjda,aàh;d uekSfï§ Ndú;d 
jk úfYaI Wml%u rEm igyka weiqßka meyeÈ,s lrkak'   ^,'10& 
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   iv. idudkH ksjil Ndú; lrk Wmdx. lsysmhla my; oelafõ' 

     a)  10W LED úÿ,s nqnq¿ 10 la Èklg meh 6 la 
     b) 100𝑊 rEmjdysKS hka;%hla Èklg meh 3 la 

      c) 1500𝑊 .s,ajqï ;dmlhla Èklg meh 
1

2
 la 

     d) 1𝐾𝑊 úÿ,s ia;sßlalhla Èklg ñ' 15 la 
     e) 750 𝑊 c, fmdïmhla Èklg ñ 20 la ne.ska  
    Èk 30 l udihl§ Ndú;d lrhs' 

udisl mßfNdackh (KWh) tallhlg whlsÍu 
(Rs/KWH) 

ia:Sr whlsÍu (Rs/month) 

0-30 

31-60 

61-90 

91-120 

121-180 

>180 

2.50 

4.85 

10.00 

21.75 

32.00 

45 

30 

60 

90 

480 

480 

540 

     by; j.=j Ndú; lr Èk 30 l udihla i|yd úÿ,s ì, .Kkh lrkak'  ^,'20& 
 

  B). .Dyia: c, fmdïmfha wdrïNl o.rffha fm%qrl;dj 0.7𝐻 jk w;r tys m%;sfrdaOh 100Ω fõ' c, 
fmdïmfha wdrïNl o.rh i|yd 14𝜇𝐹 iaÒrj Odß;%lhla fY%aKs.;j iïnkao lr we;' by; 
fudagrhg 230𝑉/50𝐻𝑧 m%;Hdj¾; iemhqula ,ndfohs' 

   i. by; Wmdx. i|yd úÿ,s iu;=,H mßm: igykla w¢kak'   ^,'10& 
  ii. Odß;%l m%;sNdOkh iy fm%arl m%;sNdOkh .Kkh lrkak'   ^,'10&  
   iii. iïNdOkh .Kkh lrkak'     ^,'10& 
   iv. mßm:h ;=<ska .,k Odrdj fidhkak'     ^,'05& 
   v. by; Ndú; l< úl,d fudagrhg wu;rj Ndú;fha mj;sk fjkia úl,d fudag¾ j¾. 2 la 

olajkak'          ^,'10& 
     
08&' YsIHfhla c,h WKqlsÍu i|yd ilial, WmlrKhg Ndú;dl, mßm:hla my; oelafõ' Tyq c,h 

100𝐶0 blaujQ úg iajhxl%Shj .s,ajqï ;dmdxl wl%sh lsÍug fuh fhdod we;' 

 

 

 

 

 

 

  ie'hq' NTC Wmdx.fha m%;sfrdaoh 30𝐶0§ 100𝑘Ω yd 100𝐶0 § 40𝑘Ω  olajd  my; niS&  

 A). i. fuu mßm:h l=uk j¾.hlg wh;a ldrl j¾Okhlao@   ^,'05&  
   ii. mßm:h l%shd;aul lrk fudfydf;a 𝑉1 fjda,aàh;dj fldmuKo@  ^,'10& 
   iii. 𝑉2 weiqßka 300 § mßm:fha l%shdldÍ;ajh meyeÈ,s lrkak'   ^,'15& 
   iv. c,fha WIaK;ajh 100𝐶0 olajd by< hk úg 𝑉2 weiqßka l%shdldÍ;ajh meyeÈ,s lrkak'^,'15& 
   v. ms<shjkhla l%shd;aul ùfï§ 𝐶828 g%dkaisiagrhl wêl f,i r;ajk neúka fuu mßm:fha 

Odrd ,dNh jeä lsßug ;j;a g%dkaisiagrhla iïnkaol, yels wdldrh olajkak'  ^,'05& 
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 B). ial+g¾ j¾.fha h;=remeÈhl wdrCIs; mshjr f,i th mK.ekaùfï§ me;s iagEka È. yer we;s úg 
mK .ekajqï fudagrh ls%hd;aul fkdùu;a miq mi ;sßx. l%shd;aul lr we;s úg fudagrh l%shd;aul 
jk f,i;a ilial< hq;=j mj;S' h;=re meÈfha m%odk iaúph l%shd;aul lr fudagrh ksjerÈ 
wjia:dfõ l%shd;aul lsÍug ;¾l mßm:hla f.dvk.kak'    

  A - iagEka È. yer we;s úg 1" iagEka yl=,d we;s úg 0 
  B - miqmi ;sßx. l%shd;aul lr we;s úg 1" miqmi ;sßx. ksoyialr we;s úg 0 
  C - m%Odk iaúph On úg 1" m%Odk iaúph Off úg 0 
  C - mK .ekajqï fudagrh l%shdlsÍu 1" mK .ekajqï fudagrh l%shd fkdlsÍu 0 
 

  i. iuia: l%shdj,shu wod< i;H j.=jla f.dvk.kak'    ^,'20&  

   ii. Bg wod< nQ,shkq m%ldYkh ,shkak'     ^,'10& 

   iii. wjYH oajdr Ndú;fhka ;¾l mßm:hka we| olajkak'   ^,20& 

    

 

 

C fldgi 

hdka;%sl ;dlaIKfõoh 

09&' A). i. m%Odk p,s; wdldr i|yka lr tl tlla y÷kajkak'   ^,'08&  

   ii. p,s; mßj¾;k hdka;%K 04 la i|yka lr tl tflys p,s; mßj¾;kho i|yka lrkak'^,'08& 

   iii. cj iïfm%aIK Wml%u 04 la i|yka lr tl tflys Ndú;h ne.ska i|yka lrkak' ^,'08& 

   iv. ks;H uqÜgq .sh¾ fmÜghl m%Odk oe;s frdaofhh oe;s 32 la o m%;sodk oe;s frdaofha oe;s 48 la 
o úh' m%;sodk oe;s  frdaofha N%uK fõ.h 1000𝑟𝑝𝑚 ùu i|yd m%odk frdaoh N%uKh úh hq;= 
N%uK fõ.h fidhkak' 

     a)  rpm j,ska  b) 𝑟𝑎𝑑 𝑠−1 j,ska     ^,'08& 

   v. oe;a frdao Ndú;fha§ m%Odk yd m%;sodk wCI ovq tlu ÈYdjg N%uKh mj;ajd .ekSu i|yd iqÿiq 
wegjqula kï lrk ,o rEmigykla weiqßka we| olajkak'    ^,'08& 

 

 B). i. j¾;udk fudag¾ r: ksIamdolhska uqyqKmdk m%Odk;u wNsfhda.hlaa kï tkaðfuys 
ld¾hCIu;djfhys by< kexùuhs' taa i|yd Ndú;d jk iqúffYaIS Wml%u 02 la i|yka lr 
fláfhka y÷kajkak'      ^,'10& 

  ii. jdhq md,k fr.=,dis u.ska iSud lr we;s m%Odk;u wys;lr jdhq j¾. ljf¾o@ ^,'06&  
   iii.  zzmsgdr jdhq ixirKhZZ hk l%uh fláfhka y÷kajkak'   ^,'08& 

   iv. zzW;afm%arl mßj¾;lhZZ hkak y÷kajd tys j¾.SlrK fláfhka meyeÈ,s lrkak' ^,'12& 

   v. fudagr r:hl WmÈk ;dm Yla;sh fn§ hk wdldrh wdikak m%;sY; w.hka iys;j olajkak'   
               ^,'10& 

   vi. ødj isis,k moaO;sfha" lD; fmdaIK ixirK l%uh fláfhka y÷kajd tys wvx.= fldgia 05 la 
kï lr tl tflys ld¾hh fláfhka úia;r lrkak'    ^,'14& 
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10&' A). my; rEmfha mßÈ m%siauhla 0.5𝑚𝑚 >Klu ;yvqjlska idod .ekSug wjYHj we;' 

 

 

 

 

 

 

 

  i. fuh iE§ug wjYH ie,iqï Ñ;%h we| olajkak'    ^,'10&  

   ii. fuys ksIamdok l%shdj,sfhys mshjr i|yka lrkak'    ^,'20& 

   iii. by; jevfldgia wdrCIdj yd l,a meje;au ;yjqrelr .ekSu i|yd .;yels l%shdud¾. ;=kla 
,shkak'        ^,'03& 

   iv. by; ks¾udKh lsÍfï§ ms<smeÈh hq;= wdrCIs; l%shdud¾. ;=kla ,shkak'  ^,'03& 

   v. tu ks¾udKh lsÍfï§ Ndú;d lrk wdjqo yd WmlrK 8 la ,shkak'   ^,'08& 
 

 B). i. hka;% iQ;% Ndú;fha§ tys kv;a;= lghq;= lsÍfï wjYH;dj meyeÈ,s lrkak'  ^,'06& 
  ii. kv;a;= lgqh;= l<yels wdldr 5 la ,shkak'    ^,'05&  
   iii.  ksIamdok l%shdj,sfha§ Ndú;d lrk yevlsÍfï Ys,amSh l%u 5 la ,shkak'  ^,'05& 

   iv. yev lsÍul§ i,ld ne,sh hq;= lreKq  5 la ,shkak'    ^,'10& 

  

 C). i. ødj iïfm%aIK moaO;shla ie,lSfï§ we;súh yels wjdis 3 la ,shkak'  ^,'12& 
  ii. tÈfkod ld¾hhka i|yd Ndú;d lrk ;r, hka;% 6 la ,shkak'  ^,'06&  
   iii. wk;=re j<lajd .ekSu i|yd ;r, moaO;sj, Wml%u 3 la ,shkak'  ^,'12& 
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bxðfkare ;dCIKfõoh 
f;jk jdr mÍCIKh - 13 fY%aKsh  - 2019 

 

ms<s;=re m;%h 
 

Ifldgi  
 

 1& 3   11& 2  21& 5   31& 4 41& 4 
 2& 1   12& 5  22& 5   32& 3 42& 1 
 3& 2   13& 4  23& 3   33& 1 43& 2 
 4& 5   14& 3  24& 3   34& 5 44& 3 
 5& 1   15& 1  25& 5   35& 1 45& 5 
 6& 5   16& 4  26& 1   36& 1 46& 2 
 7& 3   17& 3  27& 2   37& 2 47& 1 
 8& 3   18& 3  28& 2   38& 3 48& 5 
 9& 1   19& 3  29& 2   39& 4 49& 5 
 10& 5   20& 5  30& 2   40& 1 50& 4 

 I fldgig ksjerÈ ms<s;=rlg ,l=Kq 03 ne.ska 150 la ysñfõ'  

 II m;%h i|yd uq¿ ,l=Kq 
𝟐𝟒𝟎+𝟑𝟔𝟎

𝟒
= 𝟏𝟓𝟎 la ysñfõ' 

ie'hq' wjYH;djh u; ms<ss;=re ixfYdaOkh lr.; yelsh' 
 

A  fldgi  
01&'  A)  

 

 

 

 

 

 

 

 

 

 

 

 

 
            ^,l=Kq 50& 
 
 
 
 
 
 B)  
     
 
 
 
 
 
 
 
 
 
 
         ^,l=Kq 25& 
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02&' i. fudagrhg fhdod we;s lmamsfha úYalïNfhka yß wvla úYalïNl iys; lmamshla hka;%h i`oyd fhoSu'  
         ^,' 5&  
 ii.      iii.  
 
 
 
 
     ^,' 15&  
     
           
                  fyda uOH '''''''''''''' mßKdul fh¥ Rcqldrk mßm:h ^,' 15& 
 
 iv.  iQ¾h mek,hla moaO;shg iïnkao lsÍu'     ^,' 10& 
 v. 1(3(6 $ 1(2(4       ^,' 5& 
 vi.  nv.,a neïu     ^,' 15& 
   
 
 
 
 

 vii. fjda,aàh;djh $ ixLHd;h $ cjh   ^,' 10& 
 
03&' A. i. 15m fyda 50/ muK ^,' 4& 
  ii.   idmamq iy fjk;a jdKsc f.dvke.s,s io`yd hgúh hq;= N+ñ Nd.h 80] úh hq;=hs'   ^,' 6& 
  iii.  msrjqï øjH - .fvda,a" l¿.,a" oej'''''' 
     neÿï øjH  - nodu " .ï  
    wdrCIK øjH - ;Ska;" oej wdrCIK ^,' 9& 
  iv.  isfuka;s SLS"107"515"1247 fyda 1253  íf,dla.,a SLS "855 
    È. yqKq SLS 682   jdfka lïì SLS 26 yd 515 375 
     f.dvke.s,s yqKq SLS 552   6'1 k, SLS 851 
    .fvd,a SLS 39   PVC k< SLS 147 ^,' 6& 
 

  v.   bx.%Sis neïu   vi. 
 
 

 
               ^,' 10&    ^,' 6&  

      
 

     
 

 B. i. tkaðu" la,ph" la,p mqjre" .sh¾ frdao" .sh¾ fmÜá" fnhdßka" oi; uqÜgq" wjrfm;s l| " wdka;r 
lÜg,h" wCIh ovq" frdao" ,sysis øjH" weK'''''' wd§'    ^,' 9& 

  ii.  txðï hs,a" íf¾la Ths,a" .sh¾ Ths,a" ä*rkai,a Ths,a" .%Sia" 2𝑇'''''''''' wd§   ^,' 05& 
  iii. wod, f;,a j¾.h 100𝐶0 WIaK;ajhl§ 50𝐶𝑚3 m%udKhla ÿi%dú;d ógrhl oud ld,h ueksh úg 

30, 𝑆 wdikak w.hla ,eîu ksid fjhs' ÿi%dú;d w.h 𝑆𝐴𝐸 30 f,i i,lhs'  ^,' 6& 
 

 C. i. negßh" jh¾" ú,dhl" n,an" iaúp" wdrïNl fudag¾" új,k oÕr '''''' wd§  ^,' 4& 
  ii.        iii. N+.; ms<s.uka l%uh  ^,' 2& 
 
 
 
 
 
 
           ^,' 08&  
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04&' A. i. rd;%sfha§ wdf,dalh wdrCIdj  yd WKqiqu ,nd .ekSu → .skaor " NdKav m%jdykh → frdaoh" 
jdIam tkaðu" rej,a keõ $ lr;a;h wd§ ms<s;=re i|yd    ^,' 4& 

  ii. mj;akd .eg¿j  - fmd,s;Ska u.ska isÿjk mßir ¥IKh wd§'''' 
    u;=úh yels .eg¿j - fmdis, bkaOk CIh ùu wd§  ^,' 4& 
  iii. iqÿiq úiÿï i|yd ^,' 2x2& 
  iv. a.   úÿ,s myk - iQ;%sld myk → m%;s§ma; ng myk → ixhqla; m%;s§ma; myk → LED myk ^,' 4& 
    b.   .=j,a hdkh -  uq,a hq.fha .=jka hdkd → fcÜ tkaðu fhdod .=jka hdkd  → frdlÜgqj 
       →  wNHjldY Ig,h ^,' 4& 
 

 B. i. jd¾Isl wdodhu re  12000 𝑥 100    → (2)     
           re 1200000  →   (2) 

  ii.  jd¾Isl msßjeh re  1000000 + (8000 𝑥 100)     → (2)     
                 re  1016000    → (2)   

  iii. ,dN iïÉfþok ,CIH  } ia:djr msßjeh 
     iyNd.h ^,' 1& 

        
1000000

1200000−1000000
 ^,'2&     } 5  ^,'1&  

 

 C. i. ksIamdokhla" l%shdj,shla fyda fiajdjla i|yd jk wjYH;d  (Requirement) kS;s (Rules) yd 
kshduk (Guidelines) olajk ,shú,a,ls    ^,' 4& 

  ii. -wjYH;djhg .e,mSu - w;=reudre l<yels nj     -  úúO;ajh wvq lsÍu 
- mdßfNda.slhkaf.a fi!LH yd wdrCIdj     -  m%Yia: iïm;a Ndú;h 
- mßir wdrCIdj      -  jvd fydo ikaksfõok jegySu  - ;dCIK yqjudrej ^1x 4& 

 
 D. i. 1' uDÿ jdfka oKavl È. - fldaÿj $ ñkqï máh  

    2' .e,ajkhsia nghl msg; úIalïNh - j¾ksh¾ le,smrh 
    3' .e,ajkhsia nghl we;=<; úIalïNh -  j¾ksh¾ le,smrh 
    4' fmd,s;Ska fld<hl >klu - uhsfl%daóg¾ bial=remamq wdudkh 
    5' ndol rys; l=vd bvul È. yd m<, - ñkqï máh   ^1x 5& 
  ii. is,skavrfha úYalïNh      = 11 𝑐𝑚 + (3 𝑥 0.1𝑚)  ^2& 
     = 11.03𝑐𝑚  ^2& 
  iii. ksjerÈ mdGdxlh              = 11 .03 𝑐𝑚 + 0.02 𝑐𝑚  ^2& 
     = .11.01𝑐𝑚  ^2& 
 
 E cd;Hka;r m%ñ; wdh;kh (ISO)      
  jD;a;Sh wdrCIdj yd fi!LH wêldßh (OSHA) 

  cd;Hka;r lïlre ixúOdkh (ILO)^,' 3& 
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B fldgi 
 

isú,a ;dCIKfõoh 
 

05&' A). 
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 B).  
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06&' A). i. - ;=¿uqj  - o< fmÍu  - jd;kh  - we,ï tl;= lsÍu   - leá;slrKh  - wjidokh lsÍu  
   - fmÍu  - úIîc kdYlh  - mú;% c, .nvd lsÍu'    ^,'05&

  
   ii. a) - c,fha Èhú we;s jdIamYS,s øjH bj;a lsÍu (𝐻2𝑆, 𝐶𝑜2, 𝐶𝐻4) 
      - CIqø Ôúkaf.a mßjD;a;Sh w;=re M, bj;a lsÍu 
      - hlv yd uex.kSia tajdfha yhsfv%dlaihsâ f,i wjfCIam ùu' 
      - hlv jeks whk wjlafIam ùu 
      - c,fha 𝑂2 m%;sY;h jeäùu'  ^,'05& 
     b) msh.eg l%ul" hdka;%sl l%uh" úsisreï wd§ '''' ^,'05& 
   iii. - c,h ndOlj, yemS .,d hdfï § iajdNdúlj  ;=;S mg,hla f,i ysre t<shg ksrdjrKh jQ 

úg úIîc kdYlh ùu       
     - c, ndOlj, yems .,dhdfï§ jd;kh ùu 
     -  c,dYhl ld,hla ;sìfï§ frdkafndr ;eïm;a ùu 
     -  c,h we,a,la f,i .,d hdfï§ jd;kh ùu   ^,'10& 
 B). i. Rcq l%uh → ikSmdrCIl Wmdx. i|yd Rcqj u m%Odk .Dy iemhqï fiajdfjka c,h ,nd .ekSu' 

Rcq l%uh f,i ye¢kafõ' 
   jl% l%uh  → c, .nvd gexlsj,g m%Odk .Dy iemhqï fiajdj u.ska fyda <|lska fmdïmlr .ekSu 

u.ska c,h iemhSu jl% l%uhhs'    ^,'06&  
   ii. 5 x 8 = 40  

     40 x 100 x 2 = 80000 l  ^,'04& 
   iii.  

 

 

 

            
    wruqK  - lerfmd;a;ka óhka jeks i;=ka ikSmdrCIl WmlrK yryd ksjig  we;=¿ ùu je,lSu 
      -  úIîc yd CIqø Ôúka u.ska fndajk frda. md,lhg c, udød ùu 
      - .kaO meñKSu je,lSu 
      - wys;lr jdhq we;=¿ ùu je,lSu (𝑁𝐻3, 𝐶𝐻4, 𝐻2𝑆)  
   l%shdldÍ;ajh - fuu c, W.=,a u.ska wmøjH iu. u< fyda li, wmøjH li, ud¾. Tiafia .uka 

lsÍu myiq lsÍfuka c, W.=, u.ska wdmiq  tau wmøjH j,ska msgjk jdhq úI iys; foa 
we;=¿ùu je,lSu;a Nds;d lsÍfï§ .,dhdu fukau fjka lsÍu myiq lsÍu u.ska 
wjysr;djhlska fkdue;sj wjYH ia:dk j,g .ukalsÍu myiq lrhs' ikSmdrCIl 
Wmlrk j, msßisÿnj wdrCId lsÍu isÿfõ'   ^,'15& 

 

 C). i. fmdf,dj uÜgñk my, m,afodare wmjyk k< t,sfï§ k, ;=, .e,Su .=re;ajc n,h Wmfhda.s 
lrf.k tu k, ud¾. j, c,h iu. w;r uÕ fkd/`§ c,h iuÕ .uka lsÍug iqÿiq .e,Sï 
fõ.hla ,nd .ekSug ;eìh hq;= wd;;sh iajhx mú;% wd;;shhs' fuh k<fha úYalïNh u; 
fjkiafõ' ;jo k,fha ;kd we;s øjH wkqjo fjkiafõ'    

    Wod - úYalïNh 100mm ueá - 1(40      PVC  1: 80  ^,'05&  
   ii. wmjyk k, ud¾.fha ÿr jeäjk úg 
     wmjyk k, ud¾. lsysmhla tlsfklg iïnkao jk ia:dkh 
     wmjyk k, ud¾.fha ÈYdj fjkia flfrk wjia:dj, 
     fmd<fõ iS.% nEjqula iys; ia:dk j, 
     wmjyk k, j, úYalïNh  fjkiajk ia:dk j, 
     li, k,hla m%ksl gexlshj, fyda m%Odk li, k,j, iïnkaO lsÍug m<uqj wd§ ms,s;=re 05 lg 

,l=Kq ,ndfokak'       ^,'10& 
  iii. c, uQ,dYh ^,s|& yd m%;sl gexlsh w;r ksis mr;rh wkqj ùu' 
   -  yevh RcqfldaKdi%dldr úh hq;=h' 
   -  È. m<, fuka fo.=Khla fyda ;=ka.=Khla úh hq;=h' 
   -  ì;a;s i|yd iqÿiq fldkal%SÜ w;a;sjdrï fhdod ;sìh hq;=hs' 
   -  m;=f,a yevh we;=,g ;rula wdk;jk mßÈ ;eìh hq;=hs' 
   -  fldkal%SÜ ,E,a,lska u;=msg wdjrKh l< hq;=hs' 
   -  c,h we;=¿jk k< msgdr uÜgug jvd 40 mm la muK by<sk ;sìhs hq;=hs' fuu k, i|yd "T"  
         k, fldgia fhdod ;sîu' 
   -  m%ks; gexlsfha Wmßu c, uÜgug by<ska jd;k k,hla fhdod ;sîu' wd§ lreKq 05 la i|yd    
                    Wmßu ,l=Kq ,nd fokak'     ^,'10&  
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 D).  

 

 

 

 

 

 

 

 

 

 

 
 
         ^,'25&  
 
 
 
 
 
 
 

C fldgi 
úÿ,sh yd bf,lafg%dksla ;dlaIKfõoh 

 
07&' A). i. mqk¾ckkSh  mqk¾ckkSh fkdjk    

 iq<Õ   .,a wÕ=re 
   c,h   fmdis, bkaOk 
   Woï r¿   kHIaál Yla;sh 
   iQ¾H ;dmh    
   N+;dmh   wd§ ms<s;=re i|yd ^,'10&  
   ii.  

 

 

 

 

 

 

 
             ^,'15& 
   iii. wê Odrd i|yd Odrd mßKdu  wê fjda,aàh;d i|yd úNj mßKdul 
 
 
 
 
 
 
 
 
 
 
    wê Odrdj .e,Sfï§ ikakdhlh jgd we;sjk  wê fjda,aàh;djh úNj mßKdul u.ska  
    pqïNl fCIa;%h fy;=fjka oaú;shsl ;=< .,k  wvq fjda,aáSh;djla njg m;afldg  
    Odrdj fjkiafõ' th weógrhla wdOdrfhka  ukskq ,efí'  
     ueksh yel' 
         wd§ ms<s;=rlg^,'10& 
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   iv.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
             ^,'20& 
 
 
  B).  
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08&' A) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  v 
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 B).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

D fldgi 
hdka;%sl ;dlaIKfõoh 

 

09&' A). i. N%uK - hï wlaIhla jgd tlu ÈYdjlg pl%shj p,s;h isÿ ùu 
   f¾Çh -  f¾Çhj p,kh isÿùu 
   wkqjegqu -  hï ,CIHh folla w;r f¾Çhj fomig p,kh isÿùu 
   foda,k  -  ,CIhhla flakaølrf.k fomig meoa§u   ^,'08&  
   ii. rEgk oÕr hdka;%kh - N%uK ⇌ wkqjegqu  
    oej frdaoh yd oe;s ;,õj  - N%uK ⇌ f¾Çh 
    leñ hdka;%Kh  - N%uK ⇌ wkqjegqu  
    frÈ uyk hka;%fha oÕr l| iy mdÈlh  - foda,k ⇌ N%uK 
    bial=remamq fmdg hdka;%Kh - N%uK ⇌ f¾Çh  ^,'08& 
   iii. má yd lmams t<jqu " ù fuda," isis,k mxldj 
     oïje,a yd oe;s frdao t<jqu " nhsisl,h 
     ovq yd /yeka t<ejqï" íf¾la moaO;s 
     oe;s frdao t<ejqu" .sh¾ fmÜáh   ^,'08& 
   iv.  
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 B). i. n,j¾Olh (Supercharger) -  mqUqjla Ndú;fhka txðu ;=<g hï;dla mSvkh lrk ,o jd;h ,nd 
§u  

   nuk iïmSvl (Turbo Charger)  -  msgdr jdhqj Ndú;fhka mqUqj Odjkh lrùu wd§ ^,'06& 
  ii. fkdoejqK yhsfv%dldnka (𝐻𝐶)"  khsá%cka Tlaihsv (𝑁𝑂𝑥)" ldnka fudfkdlaihsâ (𝐶𝑂) ̂,'06&  
   iii. 𝐶𝑂2 jdhqj msgdr jdhqfjka ,nd f.k kej; jqIK myr iu`. iïnkaOlr txðu ;=<g tùu u.ska 

wNHka;r ;dm m%udKh md,kh u.ska (𝑁𝑂𝑥)"  yd  (𝐶𝑂) jeks jdhq ksmoùu wju lsßu i|yd 
Ndú;d lrk Wml%uh 𝐸𝐺𝑅 fjhs'     ^,'08& 

   iv. txðfuka msg;g meñfKk wys;lr jdhq ys;lr jdhq njg m;a lr mßirhg uqod yeÍu i|yd msÕka 
ueá yrhla ;=< úúo uQ, øjH wdf,am lr we;s ieleiaula W;afm%arl mßj¾;lhls' 

     -  f;ux W;afm%arl mßj¾;lh   
     -  foux W;afm%arl mßj¾;lh  ^,'12& 

   v. -  M,odhS ;dmh - 25]   
     - >¾IKh ksid ydksh 5]    
     - isis,k u.ska 30]    
     - msgdrjdhq u.ska 40]   ^,'10& 

   vi. fmdïmhla fhdod .ksñka isis,k øjfha .,d hdu fõ.j;a lsÍu u.ska iS>%;dj j¾Okh lsÍfï§ 
l%ufõoh lD; fmdaIK ixirK l%uhhs' 

     úlsrKh" mSvk jdiqk" isis,k øj fmdïmh" wu;r gexlsh" mxldj" WIaK;aj md,lh  wdÈfhys 
flá úia;rla iys; ms<s;=rlg      ^,'14& 

 

10&' A). i.  
 
 
 
 
 
 
 
 
 
 
    isÿre ú§ug wjYH ;eka j, flakaø weo ;sìh hq;=h   ^,'10&  
 
   ii. 1'  § we;s ;yvqfjys by; wdldrfha ie,iqï Ñ;%h weo .ekSu' 
    2' isÿre ú§ug wjYH ia:dk ueÈ fmdxÑh Ndú;fhka i,l=Kq lr.ekSu yd úÿï hka;%hla 

Ndú;fhka isÿre ú| .ekSu' 
    3' ;yvq lmk l;=rla Ndú;fhka wjYH yevh lmd .ekSu 
    4' keñh hq;= ia:dk ovq wvqjla yd rn¾ ñáhla Ndú;fhak 600 muK m%udKhla isák fia kud 

.ekSu' 
    5' bka miq wjidk yevh isák fia th ilialr ñáhï hka;%hla yd ñáhï weK Ndú;d lr 

ñáhï lr .ekSu'       ^,'20& 
   iii. lmk ,o fldgfia odr lgqfldfyd,ska hqla; kï mSrla Ndú;fhka tajd iqug lr .ekSu' 
     u< ksjdrK ;Ska; wdf,am lsßu 
     wjYH j¾Khlska hq;a fjka; ;Ska; wdf,am lsÍu    ^,'03& 
   iv. w;a wdjrK me<§u 
     úÿï hka;%h Ndú;fha§ ie,ls,su;a ùu 
     wdjqO j, wdrCIdjg .;hq;= l%shdud¾. .ekSu wd§ ms<s;=re j,g ^,'03& 
   v.  wÈk lgqj$ mekai,   ñáhï hka;%h 
     ;yvqlmk l;=r    ñáhï weK 
     rn¾ ñáh    úÿï hka;%h 
     ovq wvqj    ueÈ fmdxÑh wd§   ^,'08& 
 
 B). i. WmlrK Ndú;fha§ tys fldgia f.ùu ksid tajdfha ia:dk fjkiaùu fldgia w;r .eàu jeäùu 

jeks ÿ¾j,;d yg.ekSu fya;=úh yels neúka tu WmlrK ksisl, kv;a;= l, hq;=h' ^,'06& 
  ii. iafkaykh" isis,kh" iSreudrelsÍï" f.jqkq fldgia bj;a lsÍu" ksjerÈ;dj mÍCId lsÍu wdÈh^,'05& 
   iii. keùu" weUÍu" ;e,Su" frda,a lsÍu" fkrjqu" fldgia bj;a lsÍu  ^,'05& 
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   iv. jev fldgiau; n,hla fhÈh hq;=o@ 
     jev fldgiau; n,hla fhÈh yelso@ 
     WIaK;aj ;;a;ajh flfia mj;ajd .; hq;=o@ 
     WIaK;aj ;;a;ajh md,kh lr .kafka flfiao@ 
     WIaK;ajh by< kexùfuka miq isis,a lr.kafka flfiao@   ^,'10& 
  

 C). i. ødj f;,a i|yd hk úhou 
   moaO;sfha ixlS¾K nj 
   f;,a ldkaÿ ùu jeks fya;= ksid we;súh yels wmsßisÿ lu wdÈh  ^,'12& 
  ii. jd ieliqï hka;%h" .,afrda," fvdairh" hqo gexlsh" jdykhl iafkayk $ isis,k moaO;sh 
   YS;lrK wd§     ^,'06&  
  iii. ÿkq fh¥ mSvk uqod yeÍfï lmdg 
   nr fhdod mSvk uqod yeÍfï lmdg 
   by< WIaK;aj j,§ WKq jk wenj¾. 
   by< mSvkfha§ .e,ù hk ;yvq fldgia fh¥ YS;d.drl is,skavr 
   wê ner mekakqï wdÈ   ^,'12&    

     
 

 
 

 

 


