
I m;%h

1. 2 2. 1 3. 2 4. 2   5. 5 6. 3  7. 4 8. 2 9. 2 10. 2

11. 3 12. 3 13. 3 14. 1 15. 3 16. 2 17. 4 18. 2 19. 5 20. 3

21. 5 22. 2 23. 5 24. 1 25. 5 26. 2 27. 1 28. 1 29. 3 30. 5

31. 2 32. 5    33. 2 34. 5 35. 2    36.  5 37. 1 38. 5 39. 4  40. 5

41. 1 42. 2    43. 3 44. 1 45. 1    46.  1 47. 1 48. 3 49. 4  50. 5

II  m;%h
jHqy.; rpkd ms<s;=re

^1& (a)

Rcq f¾Ld we£u tl f¾Ldjlg ,l=Kq 02 ne.ska 20 lg ,l=Kq 40 hs

flakaø iy úIalïN ksjerÈj b,smaiSh f¾Ld we£u tl f¾Ldjlg ,l=Kq 02 ne.ska 2g 04 hs

iïu;hg wkqj Rcq f¾Ld udk ,l=Kq lsÍu tllg ,l=Kq 01 n.ska 05 g ,l=Kq 05 hs

iïu;hg wkqj jl% f¾Ld udk ,l=Kq lsÍu tllg ,l=Kq 01 ne.ska 01 hs

^uq¿ ,l=Kq 50&

(b)

^,l=Kq 25&
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02' (a) (i)

,l=Kq 10

(ii)

           m<uq jk jßh                                      fojk jßh ^,l=Kq 15&

(b) (i) 0.6m  1m   10 = 6m2 ^,l=Kq 10&

(ii) bu,aIka ;Ska; ^,l=Kq 05&

(c) (ii)

jdis wjdis

A1 we¨ñkshï ieye,a,qh" ñf,ka wvqhs Yla;sfhka wvqhs' u nef|a'

iqÿ hlv Yla;su;a nj jeähs" u< fkdnef|a' ñf,ka wêlhs' nr jeähs' ^,l=Kq 10&

(c) (i) f,dayj, l,ameje;au jeäh

^lDñ ydks wvqh' c, m%;sfrdaë;djh jeks ms<s;=re j,g o ,l=Kq ,nd fokak'&

 tl,ia lsÍu myiqhs'

 kv;a;= úhou wvqhs

 mßir ydkshla isÿ fkdfõ' ̂ wjuhs&

 ms<s.; yels ms<s;=re i|yd ,l=Kq ,nd fokak' ^,l=Kq 10&

(d) (i)

,l=Kq 15

m%Odk jer.ekajqu

úysÿï jer.ekajqu

L
N

L

N

S1 S2
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^3& (a) (i) 1'  fmdg weK fh§u $ weK uqßÉÑ fh§u u.ska ^,l=Kq 08&

2'  mEiaiqï l%uhla uÕska $ úoHq;a pdm mEiaiSu $ MIG mEiaiSu

3'  ñáhï lsÍu u.ska

(ii) 1'  mdou ;yvqj  -   uDÿ jdfka" u, fkdlk jdfka" .e,ajkSlD; jdfka ;yvq

2'  l=¿Kq        -  uDÿ jdfka ng" u, fkdlk jdfka ng" .e,ajkSlD; jdfka ng

3'  ;, nurh    -  ieye,a¨ ñY% f,dayhla$ w¨ñkshï wef,dhs" *hsn¾ .a,dia  ^3  3 } 09&

(iii) úoHq;a pdm mEiaiSu$MIG mEiaiSu ^,l=Kq 03&

(iv) 1' u, ksjdrK ;Ska; wdf,amh (Anticorrosive)
2' .e,ajkhska lsÍu (Galvonized)
3' tku,a ;Ska; wdf,amh (Enamal)
4' fug,a m%hsu¾ (Metal Primer) ;Ska; wdf,amh ^3 x 2 } 06&

b (i) geU w;a;sjdru (pile Foundation) ^,l=Kq 04&

(ii) M 20 ^,l=Kq 04&

(iii) 1' iam%s;= f,j,h   2' lsfhdv ,hsÜgqj ^3 x 2 } 06&

(c) (i) 5 x 8 x 30 - 1200kwh
tall 1200 ^,l=Kq 09&

(ii) 1' ;, nUrfha iïnkaO BYdj .shr fmÜáhla yryd cklhg ,nd §u

2' iq<f.a ÈYdj wkqj ÈYd .ekaúh yels mßÈ n,d.drh ia:dms; lsÍu ^4 x 2} 8&
(d) (i) 1' u< nr - l=¨fKa nr" ;, nur nr" úÿ,s cklfha nr

2' mdßißl nr - iq<Õ" j¾Idm;kh ^,l=Kq 6 x 2 } 12&
(ii) 1' j¾Ih mqrdu tl ÈYdjlg" tlu fõ.hlska iq<x m%jdyhla ,nd.; fkdyels ùu'

2' tla iq<x ;, nUrhla i|yd tla l=¿Kla ne.ska bÈ lsÍu úhou wêl ùu'

3' ;, nUr msysgqúh hq;af;a tlsfklg fndfyda wE;ska ùu ̂ È.= fm;s ksid&

4' ;, nUr l=¿Kq kv;a;= lsÍu úhoï wêl ùu'

5' ;, nUrhg iïnkaO BIdfõ isg my<g cjh iïfm%aIKh lsÍu wmyiq ld¾hhla ùu ^3 x 2 } 06&

(4) (a) (i) fj<|fmd< ;=, b, q̈u yd iemhqï n,fõ. u; ,dNh wruqKq lr .ksñka ñksia wjYH;d yd jqjukd imqrd,Su'

^,l=Kq 06&

(ii) (i) l%h Yla;sh

(ii) mdßfNda.slhska ixLHdj

(iii) ksIamdokfha .=Kd;aul nj" l,a meje;au" fmkqu

(iv) ñksia wdl,am

(v) ixialD;sl ,laIK

(vi) mßir iajNdjh

(vi) rdcH m%;sm;a;s yd kS;s ^3 x 3 } 09& ñka ;=klg

iii (i) .Dy l¾udka; - .fvd,a" j<x" me÷re" ms;a;,'''''''

(ii) l¾udka;Yd,d - we.¨ï" gh¾" W¿" fuÜg" ma,diaála''''''' ^2 x 4 } 8&

(b) (i) frda.h                                           fya;=j

1' mdofha fõokd nr bis,Su" È.= ld,hla isgf.k isàu'

2' fldkafo wdndO nr bis,Su$ my;aù isàu'

3' uiams̀vq fmr<Su hka;% fldgia tiùu ^3 x 4 } 12&

(ii) 1' Safty switch Ndú;h

2' wdrlaIs; l,dm $ ix{d

3' wdjrK fh§u

4' .=Kd;aul Ndjfhka hq;= wu;r fldgia Ndú;h ^6 x 2 } 12&

(c) (i) 1' kegqï ia:dhS;djh

2' .sKs wdrlaIKh

3' ld,.=Kfhka wdrlaId ùu

4' Yío yd ;dm mßjrKh

5' n, Yla;s ld¾hlaIu;djh ^3 x 2 } 6&
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(ii) lïlre wud;HdxYh $ jD;a;Sh fi!LH yd wdrlaIKh ms<sn| wdh;kh" uOHu mßir wêldßh" m<d;a md,k

wdh;kh" fi!LH fomd¾;fïka;=j ^2 x 2 } 4&
(iii) 1' .=Kd;aulNdjh iys; ksIamdokh

2' ksIamdok fõ.h jeäùu

3' ld,h wvq ùu

4' úYajdikS;ajh jeäùu ^3 x 2 } 6&
(iv) l=vdu ñkqu - 0'1mm

uQ,xl fodaIh - 0'3mm

mdGdxlh } m%Odk mßudKh lshùu + l=vdu   iumd; jZkshr ñkqu fldgia .Kk

        20mm + 0'1   3

        20mm + 0'3mm
        20'3mm

i;H mdGdxlh } 20' 3 - 0'3

              20mm ^,l=Kq 12&

(6) (i) ;s%fldaŒlrKh ^,l=Kq 06&

(ii) *   hdno uekqï ia:dk fol fyd¢ka fmksh hq;= h'

* ilia lr.kakd ;%sfldaKhys mdoj, È. yels ;rï iudk úh hq;= h'

*  ,laI folla hdjk f¾Ldjka yels;dla ;sriajk f,i uekqï ia:dk msysgqjd .; hq;= h'  ̂ wd§ .e,fmk ms<s;=re

  i|yd ,l=Kq fokak' ^,l=Kq 09&

(iii) ABCDEF j,ska jgjQ fldgia j¾.M,h

=    1 1
20 10 10 5 15 5 10

2 2
                

=  100 + 50 + 100 + 250m2 ^,l=Kq 20&

(b) fldkal%SÜ mdf¾ j¾.M,h

EHJ = 450 ksid EJ = JH = 2m

ED   = (10cos 45)  2

         110 2 2 10 2
2

   

2 2ED 2 2 8 2 2   

EFGH ys j M = (8   2) = 10m2

EJH ys j M    = 2   2 1
2   = 2m

EHID ys j' M  = ED EH

                         10 2 2 2 

                         = 40cm2

fldkal%SÜ mßudj = 40m2   0.1m
= 4m3 ^,l=Kq 25&

4

5 5
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(i) uÜgï WmlrKh" f;mdj" uÜgï háh ^,l=Kq 06&

(ii) hïlsis uÜgulg idfmalaIj ;j;a ia:dkhl isria Wi W!Ks; f,i ye¢kafõ ^,l=Kq 09&

(iii)

E j, W!Ks; Wi } 100m
Y j, W!Ks; Wi } 100 - 0'5 } 99'5m
y' ys W!Ks; Wi } 99'5 - 2m } 97'5m
ta wkqj XY f¾Ldfõ ́ kEu ,laIhl W!Ks; Wi } 97'5m
D' ys WKs; Wi } 97'5 + 1'5 } 99'0m
C' ys W!Ks; Wi } 97'5 + 1'0 } 98'5m
B' ys W!Ks; Wi } 97'5 + 0'5 } 98'0m

oDIaÀ f¾Ldfõ W!Ks; Wi } 101'5m
D ys W!Ks; Wi } 101'5 - 1'3 } 100' 2m
C ys W!Ks; Wi } 101'5 - 1'2 } 100' 3m
B ys W!Ks; Wi } 101'5 - 1'0 } 100' 5m
A ys W!Ks; Wi } 101'5 - 2'5 } 99'0m

ta wkqj DD'  = 100.2 - 99.0  = 1.2m
CC' = 100.3 - 98.5 = 1.8m
BB' = 100.5 - 98.0 = 2.5m
AX = 99.0 - 97.0 = 1.5m ^,l=Kq 25&

(6)  (a) (i) mdßißl Ndrh - iq,Õ" jeiai" ysum;kh ^,' 05 + ,l=Kq 06&

(ii) jy, rduqj" jy, jeiau ^,l=Kq 10&

(iii) jy,fha mrdhkh jeä ùu ksid w;=re hg,S fh§ug isÿùu jy,fha yevh wjYH wdldrhg fjkia lr.; yels

ùu ^,l=Kq 10&

(v) lhsfkdlal= uQÜgqj ^,l=Kq 05&

^,l=Kq 05&

(b) (i) ,skag,h ^,l=Kq 04&

(ii) ^,l=Kq 10&

(iii) uÜgï fkdùu" lia;=r .klï fjkia ùu" fnd,a yev keÕSu ^,l=Kq 08&

(iv) ì;a;sfha uq¿ mria weÍu

wjYH W¿leg m%udKh .Kkh lsÍu

len,s wjYH fõ kï tajd ia:dk.; lsÍu'

tu ia:dkh uÜgug we,ùu

l+ia;=r .Klu iudkj mj;ajd .ekSu' ^,l=Kq 10&

100m2.50

0.5m

1.2 1.3 1.5

25

1.5m

25 25 25

5

1.0

TBM 100

1.0m

2m
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(c) (i)

iïmQ¾K f.dvkeÕs,af,ys m%udKhg u jer.ekajQ fldkal%SÜj,ska ieÈ myqrla w;a;sjdru f,i fhdohs' th u;

l=¿Kq ia:dk.; lsÍu isÿ lrhs' ^,l=Kq 12&

(ii) neyqï mÍlaIdj ^,l=Kq 05&

(iii) ^,l=Kq 10& ksjerÈ mshjr i|yd ,l=Kq ,ndfokak'

^7&  (i) vfhdav j¾.h                                            ixfla;h    Ndú;h

1'  iDcqldrl vfhdavh m%;Hdj¾; Odrd ixcqlrKh

2'  ,laIH iam¾Il vfhdavh wê ixLHd; ;rx. RcqlrKh

3'  fik¾ vfhdavh fjda,aàh;d hdukh

4'  wdf,dal úfudapl vfhdavh o¾Yl úÿ,s myka" wdf,dal ieris,s

5' m%ldYl vfhdav wdf,dal ;Sj%;dj uekSfï WmlrK

^,' 10&

(ii) 5mA § vfhdavh yryd fjda,aàh;dj  =   0.8v
50 yryd fjda,aàh;dj

                         V   = IR
                         V   = 5   10-3   50
                         V   = 0.25V

 iemhqfuka ,efnk fjda,aàh;dj = 0.8 + 0.25
1.05v ^,' 15&

(b) (i) fuh wmj¾;k j¾Ol mßm:hla ksid"

320

ixjD; mqvq ,dNh  =  - RF = 230 = -40 ^,' 5&
R1   8

(ii) V
+
  -  V

- 
 =  0

          V-  = 0

i i
i

i i

V 0 V
I

R R


 

    m%Odk m%;sfrdaOh  =  8k ^,'10&

(iii)
F

i
1

R 320k
Vo V 60mV

R 8k

  
      

                                = 2.4V ^,' 10&

(iv) fjda,aàh;d j¾Okhlska f;drj" fjda,aàh;d wmj¾;lhla f,i muKla fhdod .ekSfï§ Vo  = - Vi úh hq;= h'

      
F

1

R
1

R


  R
F
  =  R

1
  =  8k úh hq;=h' ^,' 10&

fldkal%SÜ mgqyr

fldkal%SÜ l=¿Kq

6
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(v)      Vo (sat)    =  13 V

Vo ix;Dma; w.h ,nd.kakd úg Vi w.h 100 v  fõ'

        
o

i

V 13
A

V 100 v
 


= 1.3 105 ^,l=Kq 15&

^8& (a) (i)
1 2

2 1

Vin n I

Vout n I
 

             
 ^tla iïnkaOhla i|yd ,l=Kq 06 ne.ska ,l=Kq 12&

(ii) Wod (-  2 wjia:dj i<ld

Vin 24
2

Vout 12
  ^,l=Kq 5&

1

2

n 1200
2

n 600
  ^,l=Kq 5&

2

1

I 0.22
1.83  2

I 0.12
   ^,l=Kq 5&

1 2

2 1

Vin n I
 
Out n I

  

(iii) fjkalsÍfï mßKdul (Isolating transformer) ^,l=Kq 10&

(iv) (i)oaú;shSl oÕrh m%Odk iemhqug iïnkaO fkdjk neúka iemhqï fjda,aàh;djhg iudk fjda,aàh;djlska

l%shdlrk úÿ,s WmlrKhl hï ìï fodaIhla we;s jqj;a th m%Odk iemhqug iïnkaO fkdfõ' tneúka" th

Ndú; lrkakdg úÿ,s ier fkdj§' ^,l=Kq 12&

(ii)    1'  l¾udka;Yd,dj, we;s Bhï mEiaiqï WmlrK

     2'  l¾udka;Yd,dj, we;s ueyqï hka;%

     3'  l¾udka;Yd,dj, we;s jev nxl=

     4'  kdk ldurj, Ndú; lrk úÿ,s WmlrK ^,l=Kq 4 x 2 } 08&
(b) Èklg jehjk úÿ,s Yla;sh =  (9 x 5 x 6) + (750 x 1/4) + (600 x 1/2) + (40 x 5) + (100 x 2) + (100 x 2) + (200 x 10)

                                          = 3357.5 wh ^,' 2  7 = 14&

                                          = 3.358 kwh ^,l=Kq 2&

udislj jehjk úÿ,s Yla;sh  = 3.358 x 30kwh ^,l=Kq 2&

                                         = 100.74kwh ^ms<s;=rg ,l=Kq 2 tallh ,l=Kq 2&&

uq,a tall 60 i|yd wh lsÍu } re 7'85 x 60 } re 471 ^,l=Kq 4&

B<Õ tall 31 i|yd whlsÍu } re 10'00 x 31 } re 310 ^,l=Kq 4&

b;sß tall 10 i|yd wh lsÍu } 27'75 x 10 } re' 277' 50 ^,l=Kq 4&

uq¿ úÿ,s tall 100' 74 i|yd } re' 1058'50 ^,l=Kq 3&

iaÒr wh lsÍu } re' 480 ^,l=Kq 3&

  udisl úÿ,s ì, } re' 1538'50 ^remssh,a tallhg ,l=Kq 3 qjidk ms<s;=rg ,l=Kq 3&

rpkd hdka;%sl
(9) (a) (i) tkaðug bkaOk iemhSfï iS>%;djh md,kh lsÍu uÕska tkaðu ksmojd Yla;sh fjkia lsÍu idudkHfhka

isÿfõ' fï i|yd bkaOk jdhq ñY%K wkqmd;h yd m%udKh md,kh lsÍu ld¾ìhqf¾grh u.ska isÿ lr .kq ,nhs'

^,l=Kq 15&

(ii) wjlr lmdgh  - is,skavr ;=<g iemfhk bkaOk jdhq ñY%Kh wjYH m%udKhg md,kh lsÍu'

jd; frdaOl lmdgh  - ld¾ìhqf¾grhg we;=¨jk jd; mßudj md,kh lsÍu

l+re lmdgh  - l¾aìhqf¾grfha bms,s l=àrh ;=<g ,efnk bkaOk m%udKh md,kh lsÍu

m%Odk k,h  - bms,s l=àrfha isg fjkapQßh olajd bkaOk /f.k hdu

fjkapQßh    - ld¾ìhqf¾grhg we;=¿jk jd;fha m%fõ.h jeälr mSvkh md,kh lsÍu ^,l=Kq 15&

(iii) hdka;%sl fmdïmh u.ska bkaOk gexlsfha isg fmdïmh fj;g bkaOk we| .ekSula isÿjk w;r úÿ,s fmdïmh

u.ska gexlsfha isg tkaðu foig bkaOk fmdïm lsÍula isÿ fõ' fuys§ hdka;%Sl fmdïmhg jvd jeä mSvkhla

yd jeä .,dhdfï iS.%;djhla (pressure& flow rate) iys;j bkaOk iemhsh yels fõ'

;jo hdka;%sl fmdïm u.ska fmg%,a ,nd§u tkaðu l%shdlrùu weröfuka miqj isÿjk kuq;a úÿ,s fmdïmh uÕska

tkaðu l%shdlrùu weröug fmr moaO;sfha mSvkh ksjerÈ mßÈ ilikq ,nhs ^,l=Kq 15&
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(b) (i) fmg%,a bkaOk úÿï l%uh - Fuel Injecion System Electronic fuel Injeetion ^,l=Kq 10&

(ii) * bkaOk oykfha§ is,skavr ;=< mßud ld¾hlaIu;djh jeäfõ'

* bkaOk jdhq ksjerÈ wkqmd;hg iemfhk neúka bkaOk ld¾hlaIu;djh jeäfõ' (Fuel Eticiney&
* fmg%,a l=vd wxY= f,i is,skavr ;=,g Rcqju ,nd fok neúka is,skavr ;=, .egqï (knock) we;s fkdfõ'

* b;du;a wvq tkaðka fõ. ;=<§ mjd tkaðfuys iqug l%shdldß;ajhla mj;ajd .; yel' .eiaiSïj,ska f;dr

* oyk l=àrh fj; bkaok úÈkh myiqfjka iúlr .; yels ksid tkaðfuys Wi $ úYd,;ajh by< hdu j,lS'

* fmg%,a Rcqj u is,skavr ;=<g ,eîu ksid pQIK k, yuqj;=< fmg%,a jdIamh /|Sula isÿ fkdfõ'  ^,' 15&

(c) (i) fiajd isÿ lsÍfuka miq jdhq fYdaOlh kej; iú lr fkd;sîu

jdhq fYdaOlh rys;j tkaðu l%shd;aul lrùu ^,l=Kq 15&

(ii) tkaðug we;=,ajk jd;fha we;s ¥ú,s wxY= bj;a fkdùu ksid nuk iïmsvlhla iys; tkaðula kï nuk

iïmsvlhg ydks isÿ ùu'

¥ú,s wxY= we;=¨ ùu ksid tkaðfuys wNHka;r fldgia j,g ydks isÿ ùu' ̂ lmdg" is,skavr" ì;a;s" msiagkh&

tkaðu;=< ¥ú,s wxY= ú.% ùfuka tkaðka fldgia j, widudkH f.ùu fya;=fjka iafkayl f;,a oykh ùu

tkaðfuys l%shdldÍ;ajh iïmQ¾kfhka wvd, ùu

bkaOk oykh ld¾hlaIu;djh wvqùu ^,l=Kq 15&

(10) (a) (i) A máfha È. = d     
22

280 880mm
7

  

A fldgfia ksu lsÍug wjYH iïmQ¾K È.  = 2 880 1760mm  ^,l=Kq 3&

C ys È.           =  600mm
C yd D fldgia ksu lsÍug wjYH iïmQ¾K È. 600 3 700 2500mm    ^,l=Kq 3&

B ys m%udKh } 280 x 280mm ^,l=Kq 03&

(ii) jdfka fldaÿj"  w¢k lgqj"  uq¨ uÜgu ^,l=Kq 09&

(iii) 1770mm isg 1780mm
2510mm isg 2520mm
300mm x 300mm ^,l=Kq 09&

(iv) Odrd iemhqï hka;%h

mEiaiqï bf,lafg%davh

fndar ñáh

lïì nqreiqj

wdrlaIs; lKaKdäh

wdrlaIs; ysiajeiqï ^,l=Kq 05&

(b) (i) frda,a lsÍu (roling)
;e,Su (forging) ^,l=Kq 10&

(ii) ;kH;dj" ±ä nj"  iqúld¾H;dj ^,l=Kq 10&

(iii)   (a) ydks ksjdrK kv;a;= (Preventive maintenance)
     ksjerÈ lsÍfï kv;a;= (Corrective maintenance) ^,l=Kq 12&

(b)   iafkaykh

      isis,lh

     iSreudre lsÍu

     f.jqkq fldgia bj;a lsÍu ^´kEu 2 lg ,l=Kq 10&

(c)   l¾udka;Yd,d ysñlreg

     1' hka;%j, wdhqld,h jeäùu

          2' kv;a;= i|yd hk úhoï wju ùu ^,l=Kq 7&

          hka;% l%shdlreg

          1' fiajlhdf.a wdrlaIdj ;yjqre ùu

          2' ksYamdok i|yd .;jk ld,h wju ùu ^,l=Kq 7&
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