
1 13 fY%aKsh - bxðfkare ;dlaIKfõoh - ol=Kq m<d;

l ish¨ u m%Yakj,g ms<s;=re  imhkak'

01' kùlrKh jk ksIamdok  ;=< ±lsh yels jeä ÈhqKqùï ;lafiare lsÍu i|yd úúO ks¾Kdhl mokï lr.;
yel' tjeks ks¾Kdhl wvx.= jrKh  f;darkak'

^1& mßir ys;ldó nj" Wiia ksudj" rdcH m%;sm;a;s yd kS;s Í;s" mdßfNda.sl ixLHdj

^2& l%h Yla;sh" mdßfNda.sl ixLHdj" Wiia ksudj" fi!LHdrlaIs; nj

^3& ksjerÈ ls%hdldÍ;ajh" Wiia ksudj" fi!LHdrlaIs; nj" mßir ys;ldó nj

^4& mßir ys;ldó nj"mdßfNda.sl ixLHdj" ñksia wdl,am" ixialD;sl ,laIK

^5& mdßfNda.sl ixLHdj" ñksia wdl,am" mßir iajNdjh" l%h Yla;sh

02' .sks ksùfï WmlrK ms<sn| m%ldY w;=ßka ksjerÈ jkafka"

^1& fidavd wï, .sks ksjkfhys u;= msg lS%ï mdáka j¾K .kajhs'

^2& CO
2
 .sks ksjkh f;,a yd úÿ,s .sks ksùug fhdod .kS'

^3& ridhksl l=vq .sks ksjkh r;= mdáka j¾K .kajhs'

^4& CO
2
 .sks ksjkh ks,a mdáka j¾K .kajhs'

^5& ridhksl fmk .sks ksjkh jdhq fyda úÿ,s .sks ksùug fhdod .kS'

03' fjda,aÜ ógrhla Ndú;fhka ikakdhl w.% fol úNj wka;rh uekSfï § tu ñkqfuys ksrjoH;dj flfrys
n,mdk idOlh l=ula o@

^1& l=vd ñkqu ^2& msßú;r ^3& ixfõ§;dj

^4& uQ,dxl fodaIh ^5& Y+kH ieliSu

04' rEmfha ±lafjkafka me;,s mDIaG ksuyï ls%hdj,sfhys jev fldgil Ndú; jk ixfla; iys; ksIamdok Ñ;%hls'
fuu ixfla;fhka ±lafjkafka"

^1& ,ïnl ÈYd follg hka;% lsÍuls'

^2& iEu ÈYdjg u hka;% lsÍuls'

^3& jev fldgia bj;a  lr ieliSuls'

^4& jev fldgia bj;a fkdlr ieliSuls'

^5& wÍh f,i hka;% lsÍuls'

bxðfkare ;dlaIKfõoh  - I

Engineering Techonology  I
08 S I

meh 01 hs'

One hours
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213 fY%aKsh - bxðfkare ;dlaIKfõoh - ol=Kq m<d;

05' my; ±lafjkafka jia;=jl iudxYl fmkquls' (Isometric View) tys A yd B B;, foiska neÆ úg fmfkk
f;jk fldaK iDcq m%lafIamK rEm ksjerÈj ksrEmKh lrk jrKh l=ula o@

^1& ^2&

^3& ^4&

 ^5&

06' f.dvkeÕs,s ks¾udKfha § Ndú;d jk øjH w;ßka YS% ,xld m%ñ;s u.ska wdjrKh jk jrKh jkqfha"

A - isfuka;s B - PVC k,

C - Èh .eiQ yqKq D - f.dvkeÕs,s yqKq

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

^4& A yd B muKs' ^5& A, B, C yd D muKs'

07' ksu,a" ud,d" wreK" ksyd,ag wod< f;dr;=re my; ±lafõ'

A - ksu,a b;d wúksYaÑ; fj<|fmd,l ;u jHdmdrh ÈhqKq lrñka mj;ajdf.k hhs'

B - ud,d wehf.a ;rÕlrejkag uqyqK§u i|yd kj NdKavhla fj<|fmd<g bÈßm;a l<dh'

C - wreK Tyqf.a mshd wdrïN l, jHdmdrh tf,i u ,dN ,nñka mj;ajdf.k hhs'

D - ksyd,a jHdmdrhl ysñlrejl= jk w;r w,dN ,nñka jqjo jHdmdrh mj;ajdf.k hhs'

by; m%ldY wkqj jeä jYfhka jHjidhl ,laIK ±lafjkafka"

^1& ksu,a" ud,d ^2& ksu,a" ksyd,a ^3& ud,d" wreK

^4& ksu,a" wreK ^5& ud,d" ksyd,a

08' id¾:l jHdmdr ìysùu ksid ,efnk jdis lsysmhla my; ±lafõ'

A - nÿ wdodhu by< ke.Su

D - kjHlrKh lrk ,o NdKav yd fiajd Ndú; lsÍug yelshdj ,eîu'

C - by< wdodhï bmehSug wjia:d ,eîu'

D - úfoaY fj<|fmd<g n,mEï lsÍug yels ùu'

E - ú/lshdjg úi÷ula ,eîu'

by; jdis w;=frka iudchg ,eìh hq;= iDcq jdis ;=k jkqfha"

^1& A, B, yd C  h' ^2& A, B yd D h' ^3& B, C yd D h'

^4& B, C yd E muKs' ^5& A, C yd E h'

09' Tlais - weisg,Ska fj,aäu u.ska ,nd .; fkdyels uQÜgq j¾.h jkafka"

^1& fkß.eá uQÜgqj ^2& w;sjeiqï uQÜgqj ^3& ju;a U uQÜgqj

^4& lhsfkdlal= uQÜgqj ^5& ju;a fya;a;= uQÜgqj

rEmh ,nd fokak'



3 13 fY%aKsh - bxðfkare ;dlaIKfõoh - ol=Kq m<d;

10' tkaðul øj yd jdhq isis,k l%u ms<sn| j.ka;s lSmhla my; ±lafõ'

A - jdhq isis,k tkaðul mDIaÀl lafIa;%M,h jeä lsÍu i|yd isis,k jr,a fhdod .kS'

B - mqUqjla iys; jdhq isis,k l%uh ial+gr i|yd fhdod .kS'

C - øj isis,k Ndú;d lrk tkaðïj,g jvd jdhq isis,k tkaðu ld¾hlaIu fõ'

D - lD; fmdaIK ixirK l%ufha § w;sf¾l gexlsh w;HjYH wx.hls'

fuys"

^1& A yd B ksjerÈ h' ^2& A, B, C, D ksjerÈ h' ^3& A, B yd D ksjerÈ h'

^4& B, C, D ksjerÈ h' ^5& D muKla ksjerÈ h'

11' my; ±lafjkqfha jdhj ;r, md,kh (pneumatic)  lsÍu i|yd Ndú;d lrk Wmdx. lsysmhl  ixfla;
lsysmhlss' fï w;ßka 4$2 lmdg ux  (4 port 2 way)  tnqï fnd;a;ï ls%hdldÍ iaúph l=ula o@

^1& ^2& ^3&

^4& ^5&

12' ãi,a bkaOk iemhqï moaO;sfha fmdaIK fmdïmh  (feed pump)  fhdod we;af;a"

^1& bkaOk gexlsh tkaðug my<ska mj;sk ksid h' ^2& bkaOk gexlsh tkaðug by<ska mj;sk ksid h'

^3& wê ire ñY%Khla ,nd .ekSu i|yd h' ^4& mSvkh ksh;j mj;ajd .ekSug h'

^5& bkaOk ú§u myiq lsÍug h'

13' ld¾hh øjH ilia lsÍfï § tajdfha yeisÍï rgdj flfrys n,mdk ;dlaIKsl .=Kdx.hla (techonological
properties) fkdjkafka"

^1& hdka;s%l;dj ^2& jd;a;=;dj ^3& m%;syev;dj

^4& Yla;s;dj ^5& fj,aãh;dj

14' msiagka j<¨j,ska flfrk m%Odk ld¾hhla jkafka"

^1& is,skavrh yd msiagkh w;r uqødj mj;ajd .ekSu' ^2& msiagkfha m%idrKh md,kh lsÍu'

^3& ±jqKq bkaOk - jd;h ñY%KH wjfYdaIKh lsÍu' ^4& msiagka n| f.ù hdu wju lsÍu
^5& by; ish,a,u

15' is,skavr y;rlska hq;a fmg%,a tkaðul äiaá%ìhqgrfhys BIdj iïnkaO jk leñfhys uqÿka ixLHdj jkqfha"

^1& 6 hs' ^2& 2 hs' ^3& 8 hs'

^4& 3 hs' ^5& 8 hs'

16' È.e;s ;=kS ;yvqjla mSß.Efï § th o~q wvqjg l,ïm fldg mSß.Eu l< hq;= jk wdldr lsmhl rEm igyka
my; ±lafõ' ñka jvd;a ksjerÈ ms<s;=r úh hq;af;a"

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

^4& B yd C muKs' ^5& C  muKs'

A                                               B                                                    C

rEmh ,nd fokak'



17' by; .shr fmf,ys A, B, C, D .shrj, ±;s ixLHdj ms<sfj<ska 18, 32, 28, 20 fõ'

A ys fõ.h úkdähg jg 2000la kï D ys fõ.h jkafka"

^1& 1575 rpm
^2& 1530rpm
^3& 1630rpm
^4& 2296 rpm
^5& 650rpm

18' úYalïNh 110mm jQ øj n, msiagkhla u; 25kg l ialkaOh ;nd we;' is,skavrh ;=< we;s øj mSvkh wdikak
jYfhka fldmuK o@

^1& 2

25 9.81 4

(0.11)
 
 ^2& 2

25 9.81

4 (0.11)

 
 ^3& 2

25

9.81 (0.11)




^4&
225 (0.11)

4 9.81

  


^5&
25 4

(0.11) 9.81

 


19' YS;lrK ls%hdj,sfha § iïmSvlh (compressor) u.ska isÿ lrkqfha"

^1& ta ;=<ska .,dhk jdhquh YS;ldrlfha mSvkh jeä lsÍu

^2&  ta ;=<ska .,dhk øjuh YS;ldrlfha mSvkh jeä lsÍu

^3& YS;lrKh ;=< we;s jd;h ixirKh lsÍu'

^4&  YS;lrKh ;=< we;s c,h ixirKh lsÍu'

^5&  YS;lrKh ;=< /iajk úI iys; jd;h bj;a lsÍu'

20' fudag¾ r:j, wj,ïNk moaO;sfha Ndú;d jk Wmdx. w;ßka Yla;sh ydks ùu i|yd jvd;a odhl jk wx.h
jkqfha"

^1& oÕr ÿkak ^2& pHdj¾;k oKav ^3& ghrh

^4& lïmk jdrlh ^5& fld,ÿkak

21' N%uK fõ.h 2000 rpm jk isõmyr tkaðula 1200w cjhla ksmojhs' tkaðfuys m%;sodk jHj¾;h (Nm)
fldmuK o@

^1&
15

 ^2&
18

 ^3& 
60

 ^4&
7.5

 ^5&
9



22' fudag¾ r:hl frdao mÍlaId" lsÍfï § tys ghrhl  tla me;a;l wiudkH f.ùula olakg ,enqKs' thg fya;=j
úh hq;af;a"

^1& jeä wkq.dó fldaKh fya;=fjks' ^2& wvq wkq.dó fldaKh fya;=fjks'

^3& jeä we;=,; we,hhs' ^4& yev fldaKhhs'

^5& jeä msg; we,hhs'

úÿ,s yd bf,lafg%dksl ;dlaIKfõoh

23' úúO j¾.fha úÿ,s myka lsysmhla ms<sn| m%ldY myla ±lafõ'

A - iQ;s%ld myfka Yla;s ydksh wêl fõ'

B - msh/is ng myka  (Forescent lamp) iQ;s%ld mykg jvd Yla;s ydksh wvq fõ'

C - iQ;s%ld myfka wdhq ld,h b;d jeäh'

D - iqixys; m%;s§mk myk (CFL) wdhq ld,h wvqfõ'

E - wdf,dal úfudapk Èfhdav  (LED) fhÿ úÿ,s myka Yla;s ydksh b;d wju fõ'

ñka ksjerÈ m%ldY jkqfha"

^1& A, B yd C h' ^2& B, C yd D h' ^3& A, B yd E h'

^4& C, D yd E h' ^5& B, C yd E h'

413 fY%aKsh - bxðfkare ;dlaIKfõoh - ol=Kq m<d;
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24' foda,fkalaIfha ;sria wlaIh 2ms/div yd isria wlaIh 2v/ div hk w.hkag fhduqlr we;s úg ;srfha Èiajk
ihska wdldr ;rx.fha ixLHd;h yd fjda,aàh;djfha j¾. uOHkH uQ, w.h ms<sfj,ska ±lafjk ms<s;=r
f;darkak'

^1& 0.625Hz, 4 2  V ^2&  62.5Hz, 4 2 V

^3&  6.25Hz, 4/ 2 V ^4&  0.625Hz, 4 2 V

^5&
4

 62.5Hz, V
2

25' IEE úÿ,s iïu; wkqj j,h mßm:h (Ring Circuit) i|yd Ndú;d lrk flfjks msgqjdfkys Odrdj" úÿ,s
mßm: ì¢kfha w.h" fhdf;ys m%udKh ms<sfj,ska ±lafjkafka"

^1& 5A, 16A, 1/1.13mm ^2& 15A/ 32A / 1/1.13mm
^3& 15A/ 32A / 7/.067mm ^4& 5A, 16A, 7/0.67mm
^5& 13A, 32A, 7/0.67mm

26' A yd B w;r iul m%;sfrdaOh jkqfha"

^1& R
^2& 5R
^3& R/2
^4& 3R
^5& 8R

27' wl=re ixLHd fla; l%uh hgf;a Odß;%lhl OdrKdj i|yka lr we;af;a 20n8 f,i fõ' tys OdrKdfjys
w.h jkqfha"

^1& 2.08 nF ^2& 20.8 nF ^3& 20.8 nF
^4& 2.08 nF ^5& 208 nF

28' rEmfha ±lafjk ixfhdack mßm:fha m%;sodkh i|yd ksjerÈ i;H;d j.=j l=ula o@

1' A    B     Z 2. A    B     Z 3. A    B     Z
0 0 1 0 0 0 0 0 1
0 1 0 0 1 0 0 1 0
1 0 0 1 0 1 1 0 1
1 1 1 1 1 1 1 1 1

4. A    B     Z 5. A    B     Z
0 0 1 0 0 0
0 1 1 0 1 1
1 0 0 1 0 1
1 1 0 1 1 1
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V
0

_

+

R=12Ω cX =9Ω

240V

< V
R
 = 192V V

c<<

29' fik¾ vfhdav folla rEmfha wdldrhg iïnkaO lr m%;Hdj¾; iemhqula iïnkaO l< úg AB  fofl,jr
;rx. yevh ±lafjk rEmh l=ula o@

30' my; ±lafjk ldrld;aul j¾Ol mßm:fhys V
1
 = 1.5V jk úg V

0
  fldmuK o@ FR =25kΩ

^1& 9.5V
^2& 6.5V
^3& 7.5V
^4& 8.5V
^5& 5.5V

31' my; rEmfha m%;Hdj¾: Odrd mßm:fha Odß;%lh yryd ls%hdlrk úNj wka;rh jkafka l=ula o@

^1& 144V
^2& 96V
^3& 120V
^4& 64V
^5& 90V

^1&

^2& ^3&

^4& ^5&

R =25kΩ

RF = 125k
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300mv

fR  =100kΩ

+ 15V

Vout

-15V

t

v

1kΩ = Rin

32' Wmm: ir, Odrd fudagrj, jHj¾:h (T) wdfïpr Odrj (I
q
) iu. fjkia jk wdldrh ±lafjk rem igyk

jkafka"

^1& ^2& ^3&

^4& ^5&

33' ckk Wmfmd<l we;s wêlr mßKdulfhys m%d:ñl oÕrh yd oaú;sl oÕrfhys t;=ï iïnkaO ù we;s wldrh
ms<sfj,ska jkafka"

^1& Y ^2&    ^3& C

^4& YY ^5& Y

34' wdfõ.S j¾.fha ;, nur j¾. fhdod .kq ,nkafka"

^1& wvq fyda uOHu c, ysila iys; ia:dkj,§ h'

^2&  jeä c, m%udKhla iys; ia:dkj,§ h'

^3& jeä c, ysila yd jeä c, m%udKhla iys; ia:dkj, § h'

^4& jeä c, ysila yd wvq c, m%udKhla iys; ia:dkj,§ h'

^5& wvq c, ysila yd jeä c, mßudjla iys; ia:dkj, § h'

35'

by; ldrld;aul j¾Olfha Vout jkqfha"

^1& ^2& ^3&

^4& ^5&

t t t



36' tla;rd ksjil 1000W / 230V, 2000W / 230V jq jdhq iólrK folla fjda,aàh;dj 230V m%;Hdj¾: Odrdjlg
iïnkaO lr we;' meh 6 ld,hla ;=< § úÿ,s mßfNdackh lSh o@

^1& 3.6 kwh ^2&  1.8kwh ^3& 18kwh
^4& 36kwh ^5& 0.36kwh

37' .Dyia: c, iïmdok moaO;shla yd iïnkaO m%ldY lsysmhla my; ±lafõ'

A - c,h .,d hdu wvq fyda jeä lsÍu i|yd c, k, moaO;sj, wkd.uk lmdghla fhdod .kS'

B - <s|lska c,h fmdïm lsÍfï § c,h weo .kakd jqIk k,h fl,jrg md lmdghla fhdohs'

C - idudkHfhka ksjil kdk lurfha isg wju jYfhka wä 5la Wiska c,h .nvd gexlsh rojd .ekSu u.ska
m%udKj;a c, ysila mj;ajd .; yels h'

by; m%ldYj,ska i;H jkafka

^1& A muKs' ^2&  B muKs' ^3& A yd B muKs' ^4& A yd C muKs'

^5& B yd C muKs'

38' c, pl%fha m%Odk ixrplj,g wh;a fkdjkafka"

^1& w;=re lvkh ^2&  W;aiafõokh ^3& W¾Ojmd;kh ^4& wdmOdjh

^5& we;=¿ ldkaÿùu

39' m,afodare wmjyk moaO;s iïnkaOfhka i;H m%ldYh f;darkak'

^1& m,afodre k, i|yd fhdod .; yels wju úYalïNh 200mm ls'

^2&  m,afodare wmjyk moaO;sj, c,h ñY% li, muKla fyd¢ka .,d hEu isÿ úh hq;= h'

^3& m%Odk wmjyk k,hlg YdLd k,hla iïnkaO ùu 450 fyda Bg jeä fldaKhlska isÿ l< hq;= h'

^4& m,afodare k,hl iEu wä 10 ka 10lg u ukqä,la fhÈh hq;= h'

^5& m,afodare k,hlg YdLd k,hla iïnkaO lsÍfï § YdLd k,h ;=<ska .,d tk c,h c, W.=,la ;=<ska
.uka lsÍug bv ie,ish hq;= h'

40' bÈlsÍul 600mm m<,g yd  700mm Wig 15m È.g w;a;sjdrï ldKq lemSfï § ñkqï igyka lrk ,o ñkqï
m;%hl fldgila my; ±lafõ'

T D S           úia;rh

0'60 w;a;sjdrï ldKq lemSu

0'70

15'00     6'30

A - iïu; ñkqï .ekSfï l%ufõohg wkqj S ;Srefõ tallh m3 úh hq;= h'

B  - D ;Srefõ ñkqï we;=<;a lr we;s wkqms<sfj< ksjerÈ h'

C - S ;Srefõ fhdod we;s w.h uQ,sl tall ñf,ka (Net Unit Rate)  .=K l< úg w;a;sjdrï ldKq lemSug
wjYH uqo, .Kkh l< yels h'

by; m%ldY w;=frka i;H jkafka

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

^4& A, B, C  ish,a,u ^5& A, B, C  ish,a,u wi;H fõ'

41' isú,a bxðfkare bÈlsÍfï jHdmD;shl m%udK ì,a m;%fha (BOQ) m%d:ñl (Preliminaries) .Khg wh;a ñ,
whs;u fudkjd o@

^1& c,h" fldkalS%Ü" úÿ,sh yd kjd;eka myiqlï

^2&  c,h" jy,h" úÿ,sh"  iy kdu mqjre

^3& wdrlaIs; we÷ï" jev ìfuys .ukd.ukh" Ydl bj;a lsÍu yd kdu mqjre

^4& wdrlaIl lghq;=" jevìfuys ld¾hd,h" Ydl bj;a lsÍu yd kdu mqjre

^5& wdrlaIl lghq;=" jev ìfuys .ukd.ukh" úÿ,sh yd kjd;eka myiqlï

8 13 fY%aKsh - bxðfkare ;dlaIKfõoh - ol=Kq m<d;



42' my; ±lafjkafka mxpdY%dldr ;sfhdv,hsÜgq mßl%uKhla i|yd ,nd .;a wka;¾.; fldaK w.hka lsysmhls'

1200 25' 30", 1270 30' 40", 820 47' 50", 1080 35' 40", 1000 40' 30"
tys fodIh iudkqmd;slj fnod yeÍug tla fldaKhla i|yd fhÈh hq;= fYdaOkh jkafka

^1& +10" ^2&  -10" ^3& +2"
^4& -2" ^5& +5"

43' uÜgï .ekSu iïnkaOfhka my; § we;s m%ldY i,lkak'

A - ´kEu uÜgï ls%hdj,shla ms,a ,l=Klska wdrïN lr ms,a ,l=Kska u wjika l< hq;= h'

B - uÜgï .ekSfï§ ñkqï .ekSu wdrïN lsÍug m%:u WmlrKh m<uq uÜgï .; hq;= ia:dkfha ia:dk .; lr
WmlrKfha we;s bial=remamq lrljd uÜgï lr .; hq;= h'

C -   miq ±lau -      -      fmr ±lau    =  ke.au     -   neiau

    (back sight)   -         (fore sight)          (rise)            (fall)    =
^wjidk W!Ks; uÜgfï Wi - wdrïNl W!Ks; uÜgfï Wi&

hk wdldrhg w.hka mßlaId lsÍfuka uÜgï .ekSfï § isÿ jk ish¨ fodaI mÍlaId l< yels h'

by; m%ldY w;=ßka i;H jkafka"

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

^4& A, B  muKs' ^5& B, C  muKs'

44' my; rEmfha olajd we;af;a nEjqï iys; m%foaYhl Èlalvls'  AB  yd  BC  w;r ;sria È. fiúug wdk;sudkh
B  yd C  ,laIHj, ia:dk.; lr ,nd .;a fldaKj, w.hka 300 yd 600fõ' fï wkqj AC w;r ;sria È. úh
yelafla"

^1& 5(2+3 2)m   

^2&  5(2 3+2)m

^3& 5(2 2+3)m 

^4& 5(3 2+3)m

^5& .Kkh lsÍu i|yd o;a; m%udKj;a fkdfõ'

45' my; m%ldY w;=ßka wi;H m%ldYh jkafka wkq,ïN ,nd .ekSu oïje,a uekqfï b;d jeo.;a ld¾hhla fjhs'

^1& wkq,ïNn ,nd .ekSu oïje,a uekqfï b;d jeo.;a ld¾hhla fjhs'

^2&  uekqï ia:dk w;r ;sria ÿr uekSug wmyiq wjia:dj,§ oïje,a uekqï l%uh iqÿiq fkdfõ'
^3& ukdj ieliQ ;s%fldaKj, ieu fldaKhl u w.h 300 ;a 1200;a w;r úh hq;= h'

^4& ne£ ñkqï ,nd .ekSfuka ouaje,a uekqul § isÿ jk fodaI wju lr .; yels h'

^5&  oïje,a uekqï l%ufha § iDcqfldaKS wkq,ïN .ekSfï § Wmßu ,ïNl ÿr i|yd 15m l muK iSudjla
Ndú;d  flf¾'

46' fok ,o LKavdxl moaO;shlg idfmalaIj A ,laIHhl kef.kysr yd W;=re LKavdxl ms<sfj<ska
(1000m, 1000m& úh' W;=re wlaIh 1000m lska kef.kysr ÈYdjg o kef.kysr wlaIh 500m lska W;=re
ÈYdjg o ú;eka lrk ,oafoa kï A ,laIfhys kj kef.kysr iy W;=re LKavdxl ms<sfj<ska jkqfha"

^1& (0m, 500m) ^2& (1000m, 500m) ^3& (500m, 0m)
^4& (1000m, 1000m) ^5& (500m, 1000m)

47' W¿jiaila ks¾udKfha § W¿jyq lKq W¿jyq ysi iuÕ iïnkaO lrk ±j uQÜgqj jkafka"

^1& ;Ügq uQÜgqj (Rebated joint)
^2& pdï fyda iDcqfldaKS uQÜgqj (Butt joint)
^3& Èj;a mq¿lal= uQÜgqj (Tongue and groove joint)
^4& ;õ l=vqïì uQÜgqj  (Mortice and Tenon joint)
^5&  lhsfkdlal= uQÜgqj (Scarf joint)

9 13 fY%aKsh - bxðfkare ;dlaIKfõoh - ol=Kq m<d;

[ [[] wdrïNl W!kk

uÜgfï Wi
]wjidk W!kk

uÜgfï Wi[
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48' íf,dla .,a bÈlsÍï i|yd Ndú;d lrkq ,nk úg fhdod .kakd neñ rgdfõ bÈß wdfrdayKh ±lafjk ksjerÈ
remh jkafka"

^1& ^2&

^3& ^4&

^5&

49' ì;a;s lmrdrefõ § ie,ls,a, .; hq;= lreKq lsysmhla myl ±lafõ'

A - lmrdre lsÍug fmr nqre,a nodu fldgia .e,ù hk fia lïì nqreiqjlska ue§u l< hq;= h'

B - ;sria yd isria l=ia;r yd ì;a;s  mDIaGh isks÷jg ;sîu fya;=fjka lmrdrefõ .Klu wvq lr .; yels h'

C - kqiqiqÿ yd iújr;djhka jeä f.dvkexùfï tall jid .ekSu lmrdrej u.ska bgq lrk ld¾hhls' fuys
ksjerÈ m%ldY jkafka"

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

^3& A yd B muKs' ^4& A yd C muKs'

^5&  A, B, C ish,a,u

50' my; m%ldY w;=ßka wi;H m%ldYh jkafka"

^1& fldkalS%Ü ;ekam;a lsÍfï § úixiukh  (Segregation) ùu wju lr .; hq;= h'

^2&  fldkalS%Ü iqixyikh lsÍu u.ska fldkalS%Ü ;=< isrù we;s jdhq nqnq¿ bj;a l< yels w;r tu.ska
fldkalS%gfha >k;ajh wvqlr .; yels h'

^3& leáá,Sjr fldkalS%Ü i|yd jer.ekakqï fh§fï § fldkalS%gfha by< mDIaGfha jer.ekakqï .ykh jeä
l< hq;= h'

^4& fldkalS%gh iú ùfï § isÿ jk ridhksl ls%hdj,sfha § msg jk ;dmh bj;a lsÍu" fldkalS%Ü moï lsÍu
u.ska isÿ flf¾'

^5& ir, wdOdrl u; fhdod we;s fldkalS%Ü we;s fldkals%Ü nd,alhla u;g by<ska Ndrhla fh¥ úg fldkalS%gfha
my, mDIaGh wd;;shlg ,la jk w;r by< mDIaGh iïmSvkhlg ,la fõ'
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jHqy.; rpkd

l '''''''''''''''''''''''''''''''''''''''''''''''

01' (a) (i) my; olajd we;af;a ovq wvqjla ks¾udKh lsÍfï § Ndú;d lrkq ,nk w,ä  fldgils' m%:u fldaK iDcq
m%lafIamK l%uh Ndú; lr fuh we| we;' A u.ska olajd we;s ia:dkfhka wdrïN jk fia tys
iudxYl fmkqu w¢kak' rEmhg wod< ish¨ udk iudxYl Ñ;%fhys ,l=Kq lrkak' Ndú; l< hq;=
mßudKh 1(1 fõ' ^,l=Kq 50&

(ii) rEmfha ±lafjkafka f,day ;yvqj,ska idod we;s
mekai,a r|jkhl bÈß fmkqu yd ie,eiau
fõ' fuu mekai,a rojkh iE§ug wjYH
úlikh 1(2 mßudKhg w¢kak' fuys odr
iïnkaO lsÍug uQÜgq jdis ;eîu wjYH
fkdfõ'

^,l=Kq 25&

60

ie,eiau

bÈß fmkqu

70
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A
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(iii) by; f.aÜgqfõ rduqj yd wdjrKh tlsfkl iïnkaO l< yels l%uhla ,shkak'

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 4&

(b) (i) fuu iajhxlS%h f.aÜgqfjys ls%hdldÍ;ajh i|yd Ndú;d lrk fudagrfhys j¾.h i|yka lrkak'

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

(ii) ksjfia ysñhd úiska ;dmamfha úÿ,s iSkqjla iú lsÍug woyia lr f.k isà' tys § ksjfia ysñhd úiska úÿ,s
iSkqj rd;S% ld,fha wlS%h lsÍug i,iajd we;'

fï i|yd iqÿiq mßm:fhka wod< iïu; ixfla; Ndú;d lrñka we| olajkak'

^,l=Kq 20&

02' ksufjñka mj;sk fouy,a ksjil iajhxlS%hj md,kh l< yels f.aÜgqjla  (Roller door) yd udhsu i|yd
;dmamhla bÈ lsÍug ie,iqï lr we;'

^a) (i) f.aÜgqj fomi l=¨Kq fol i|yd fhdod .; hq;= jvd;a u iqÿiq fldkalS%Ü j¾.h l=ula o@

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 5&

^ii& tu fldkalS%Ü i|yd iqÿiq ñY%K wkqmd;h yd ys iïmSvH;d Yla;sh ,shkak'

1' ñY%K wkqmd;h -- ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2' iïmSvH;d Yla;sh  -- '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 4 x 2 = 8&

^iii& l=¨K iE§fï § tys isria nj mÍlaId lsÍug Ndú;d lrk WmlrK folla i|yka lrkak'

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 3 x 2=6&

^iv& fuu ;dmamh íf,dla .,aj,ska bÈ lsßug wfmalaId lrhs' idudkH Ndú;fha mj;sk íf,dla .,a

j¾. ;=k i|yka lrkak'

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 4 x 3=12&

^v& by; íf,dla .,a j¾. ;=k w;=ßka fuu ;dmamh bÈ lsÍu Tn fhdackd lrkafka l=uk j¾.fha

íf,dla .,a o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 2&

B - Bell

S
1
 = Bell bush  jyrej

S
0 
= ksji ;=< we;s jyrej

B

S
1S

0
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^b) (i) fuu f.aÜgqfõ tla milska ;ks mqoa.,hl=g meñKsh yels wdldrfhka l=vd f.aÜgqla bÈ l< hq;= fõ'
th È.= l,a mj;sk yd ld,.=K ;;a;ajj,g Tfrd;a;= fok f,i mej;sh hq;= h' rduqj yd wdjrKh
i|yd fhdod .; yels iqÿiq øjH i|yka lrkak'

1' rduqj  -- ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2' wdjrKh -- '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 4 x 2=8&

03' ^a) (i) l=vd mßudK l¾udka; Yd,djl ;yvq keùu (Sheet bending)  Ndú; lrk ir, WmlrKhl rEm
igykla my; ±lafõ'

^i& fuys A ys isÿ jk ls%hdj,sh i|yd Ndú;d fldg we;s p,s; mßj¾;k wdldrh l=ula o@

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

^ii& B ys i|yka cj iïfma%IK l%uh y÷kajd tu Wml%uh f;dard .ekSfï § i,ld ne,sh hq;= ;dlaIKsl
idOl 2la ,shkak'

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

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

^iii& by; A u.ska isÿ lrk ld¾h i|yd Ndú;d l< yels úl,am iïfma%IK l%uhla kï lrkak'

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

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

^b) by; hka;%h jeä ÈhqKq lsÍug øj moaO;s (Hydraulic System) fhdod .ekSug l<ukdldÍ;aj wfmalaId
lrhs'

^i& ta i|yd hka;%hg iú l< hq;= w;HjYH wx. kï lrkak'

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

^ii& tys ls%hdldß;ajh leá igykla u.ska meyeÈ,s lrkak' ̂ rEmigykla muKla m%udKj;a&



^c) fuu WmlrKh ia:dk .; lrk ia:dkh fjka lsÍfï ì;a;sj,ska l=áhla f,i ilia lsÍu fhdackd ù
we;'

fuys fodr ;yvq yd ùÿre fhdod mfka, fodrla wdldrhg ilia lrk w;r th ,siaik fodrla (sliding
door)  f,i ls%hd;aul fõ'

^i& tu mfka, fodr we| tys fldgia 3la kïlrkak'

^ii& fuu ;yvq kjk WmlrKfhys wdOdrlh (stand) yria lv L wdldrfha jdfkaj,ska (L angle)
ksmojd we;' tys ;Ska; j¾.hla wdf,am lrhs kï" ;Ska; wdf,am lsÍfï wjia:d ;=k kï lrkak'

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

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

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

^iii& ;Ska; j¾.hl wka;¾.; ix>gl 4la ,shd olajkak'

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

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

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

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

^d) ^i& fuu l¾udka; Yd,dj ;=< f;l,d úÿ,sh Ndú;d lrhs' fuu f;l,d úÿ,sh Ndú;d lsÍfuka we;s
jk jdishla i|yka lrkak'

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

^ii& (a) fuu l¾udka; Yd,dfõ wdf,dalrKh i|yd m%;§ma; myka Ndú;d lrhs kï th f;l,d
úÿ,shgiïnkaO lrk wdldrh we| olajkak'

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

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

(b) tfia Ndú;d lsÍug fya;=j i|yka lrkak'

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

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

04' ^a) wkqr hka isú,a bxðfkare ±kqu iys; mqoa.,hka jk w;r Tyq f.dvkeÕs,s Ñ;% we£u (House Planing)
weia;fïka;= ilia lr (Estimating) wëlaIKh (Consulting) hk ld¾hhka tal mqoa., jHdmdrhla jYfhka
zzwkqr lkaiag%laIka iy imhkfkdaZZ f,i mj;ajdf.k .sfha h' kuq;a mdßfNda.sl b,ä u u; tu f.dvkeÕs,s
flka;%d;a jYfhka i;= ±kqu u; fldka;%d;a jHdmdrhla fmrg jvd jeä ,dNhla bmhSu i|yd wuqøjH wvq
uqo,g ;ukag ,nd .ekSug Tyq úiska bÈlsÍï wuqøjH úlsKSug ;SrKh lrk ,§' miq j Tyq fldkalS%Ü
NdKav (Concte struures)  ksIamdokh lr úlsKSu isÿ lsÍu wdrïN lrk ,§'

^i& jHjidhl;ajfha m%Odk ld¾hh y;r ,shd olajkak' ^,l=Kq 04&

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

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

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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^ii& wkqr Tyqf.a jHdmdr N+ñldj ;=< my; jHjidhl wjia:d Ndú;d lrk njg ksoiqka tl ne.ska fokak'

    jHjidhl wjia:dj                         ksoiqk

ksIamdokh

wuqøjH wf,úh

fiajd ,nd§u

ieliqïlrKh

^,l=Kq 8&

^iii& wkqr Tyqf.a jHdmdr N+ñldj ;=< ish¨ u jHjidhl wjia:d Ndú;d lrkafkla njg m;a lsÍu i|yd
my; jHjidhl wjia:djg Tng l< yels fhdackdjla bÈßm;a lrkak' ^,l=Kq 5&

fnod yeÍu yd wf,úlrKfhka

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

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

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

^iv& fuu jHdmdrh ,shdmÈxÑ wksjd¾h fõo @ fya;= olajkak' ^,l=Kq 5&

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

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

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

^v& fldkalS%Ü  NdKav ksIamdok jHdmdrfha (A yd B) f,i fldkalS%Ü NdKav folla iïnkaOj ksIamdok
msßjeh yd wf,úh ms<sn|j úia;r my; ±lafõ'

whs;uh tall      tallhl A NdKavhg jk B NdKavhg jk
            ñ, ^re&      m%udKh      m%udKh

fldkalS%Ü Kg 500 3'5 7'5

wfkl=;a wuqøjH Kg 200 5 10

Y%uh Èk 1500 1$8 2$8

úÿ,sh tall 20 50 60

ÿrl:kh tall 10 20 25

A NdKavfhys msßjefhka 1$5l ,dNhla bmhSug tys úl=Kqï ñ, kshu lrhs kï ta i|yd ,dN
iïÉfþol ,laIHh .Kkh lr fmkajkak' (A ys ia:djr msßjeh re' 40"000& ^,l=Kq 5&

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

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

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

^vi& B NdKavfhys msßjefhka 1$5l ,dNhla bmhSug tys úl=Kqï ñ, kshu lrhs kï ta i|yd ,dN
iïÉfþol ,laIHh .Kkh lr fmkajkak' (B ys ia:djr msßjeh re' 50"000& ^,l=Kq 5&

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

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

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

^vii& A yd B NdKav foflka jvd jdisodhl fldkalS%Ü ksIamokh jkqfha l=ula o@ ^,l=Kq 3&

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

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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^b) fldkalS%Ü NdKav ksIamdokfha yd ;ekam;a lsÍu m%jdykh jeks ld¾hj,§ hkaf;%dalrK fhdod .kshs' tu
hka;% ls%hdlrùug ksYaÑ; hka;% ls%hdlrefjl= fhdod .ekSu o isÿ fõ'

^i& fujeks hka;% iQ;% Ndú;fha § fiajH mlaIh yd fiajl mlaIh wkq.ukh l< hq;= lreKq fol ne.ska
i|yka lrkak' ^,l=Kq 5 5 2&

fiajHh  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

fiajl ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

(ii) fuu ls%hdj,sfha § fldkalS%Ü NdKav tieùu yd jevìu ;=< m%jdykh i|yd lre Tijkhla (Pork lift)
Ndú;d flf¾' fuu.ska we;s úh yels wjodkula yd th j<lajd .; yels ls%hdud¾.hla i|yka lrkak'

wjodkula   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

j<lajd.; yels ls%hd  ls%hd ud¾.''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

(iii) my; rEmj,ska fmkajd we;s jev ìu ;=< § wdrlaIdj iïnkaOfhka fkdl< hq;= oE i|yka lrkak'

^,l=Kq 10&

(iv) fldkalS%Ü NdKav iE§ug .kakd my; øjHhka ksl=;a lr we;s m%ñ;s ;;a;ajhka ljf¾ o@

isfuka;s '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

jer .ekakqï lïì '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(v) jev ìul§ yÈis wk;=re iïnkaOfhka fiajlhka mqyqKq lsÍu i|yd fhdod .; yels iafõÉPd ixúOdk
folla kï lrkak' ^,l=Kq 4&

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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^,l=Kq 5 5 2&

^,l=Kq 3 5 2&



 05' ^a) rEmfha ±lafjkafka .%dóh m%foaYhl bÈlsÍug fhdað; iñ;s Yd,djl ie,eiaula yd x - x ;,h Tiafia
fþokh lrk ,o fþoh me;s fmkquls' fuu f.dvkeÕs,a, SLS m%ñ;sfhka hq;= .fvd,lska msg; ì;a;shl
m<," .fvd,l È. jk f,i o" we;=,; ì;a;shl m<," .fvd,l m<, jk f,i o ì;a;s ne§ug fhdackd
ù we;' ̂ rEm igyfka olajd we;s ish¨ udk ñ,sógrj,sks'&

^i& bÈlsÍu i|yd imhd we;s .fvd,a kshñ; m%ñ;sfhka hq;= .fvd,a ±hs jev ìu ;=< § u mÍlaId l< yels
l%u 04la ,shd olajkak' ^,l=Kq 04&

^ii& fuys A f,i olajd we;s ikaêfhys wkqhd; jß 02l .fvd,a t,k wkaou we| olajkak'
^,l=Kq 04&

^iii& fuys .fvd,a neïu ne§u i|yd fhdod .; hq;= nodu wkqmd;hla i|yka lr tu nodufha .=Kd;aul
nj jeä lsÍug .; hq;= ls%hd ud¾. folla fláfhka úia;r lrkak' ^,l=Kq 10&

^iv& fuys lmrdrej lsÍug m%:u ì;a;sh c,fhka f;aud .kq ,efí' tfia lsÍug fya;=j olajkak'
^,l=Kq 10&

^v& tfia c,fhka f;;a fkdlr lmrdre lsÍfuka lmrdrej isÿ jk n,mEu fláfhka myokak'
^,l=Kq 8&

fuys cfk,a yd fodrj,a we;s ia:dk i|yd tu rduqj,g by<ska fldkalS%Ü ,skag,hka fhokq ,nhs'

^vi& tfia ,skag,hla fh§fï wjYH;djh i|yka lrkak' ^,l=Kq 5&

^vii& idudkH ,skag,hla i|yd jer.ekakqï fhdok wdldrh Èla lvla yd yria lvla fjk fjku we|
olajkak' ^,l=Kq 10&

^b& ^i& fuu f.dvke.s,af,a my; ±lafjk whs;uhka i|yd SLS  573 iïu; ñkqï .ekSfï l%ufõohg wkqj
m%udK .ekSfï m;%hla (Taking off sheet / TDS sheet) ms<sfh, lrkak'

       (TDS m;%h rE,a lsÍu ,l=Kq 02)

^a& f.dvkeÕs,af,a msg; ì;a;sfha isg yels ;sria ÿrla yd  150mm  .eUqrg u;= msg mia ;Ügqj bj;a
lsÍu' ^,l=Kq 6&

^b& uqÿka hg ,Sh (50 x 125mm) ^,l=Kq 6&

^c& jäïnq ,E,a,  (20 x 175mm) ^,l=Kq 6&

^ii& my; i|yka lreKq ie,ls,ag .ksñka 1(3(6 fldkalS%Ü 1m3 l ksmoùug wjYH tall ñ, .Kkh
lrkak' ^,l=Kq 30&

* 1(3(6 fldkalS%Ü 1m3 la ksmoùug mqyqKq Y%uh Èk 0'4la o kqmqyqKq Y%uh Èk 0'9la o jeh fõ'

* isfuka;s fldÜg (50kg) l mßudj 0.04m3 fõ'

* hkaf;%dmlrK i|yd jeh jk úhou lïlre Y%u ñf,ka 3] la fõ'

* Wäia yd ,dNdxY i|yd hk ñ, uQ,sl tall ñf,ka 20] ls'

wuqøjH yd Y%uh i|yd hk úhou my; olajd we;'

isfuka;s fldÜg tll ñ, re' 1000'00

je,s 1m3 ñ, re' 8000'00

.,a 1m3 ñ, re' 5000'00

mqyqKq Y%uh Èk 1la i|yd re' 2000'00

kqmqyqKq Y%uh Èk 1la i|yd re' 1500'00
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 06'(a) mdkSh c, jHdmD;shla u.ska c,h iemhsh hq;af;a .=Kd;aul ;;a;ajfhka hq;= h'

^i& fmdÿfõ mdkSh c,fha ;sìh hq;= .=Kd;aul ;;a;aj 3la i|yka lrkak' ^,l=Kq 6&

^ii& mdkSh c, mú;%Kh mshjr lsysmhla iukaú;h' tu mshjr ,shd olajd tajd fláfhka y÷jkak'
^,l=Kq 20&

^iii& k,hla ;=< ;r,hla .uka lsÍfï § hï ls%hdj,shla ksid Èh flgqu (water hammer) we;s fõ'
Èhflgqu hkak meyeÈ,s lr th wju lr .ekSug c, k, moaO;sj, fhdod .kakd Wmdh ud¾. 2la
i|yka lrkak' ^,l=Kq 12&

(b) ^i& m,afodre wmjyk moaO;shl we;=,;a Wmdx. 04la ,sh olajkak' ^,l=Kq 8&

^ii& wmjyk moaO;shla ;=< wmsßisÿ jd;h ikSmdrlaIK WjdrK ;=<ska ksjig we;=¨ ùu je,elaùu i|yd
fhdod we;s Wmdx.h kï lr tys ls%hdldÍ;ajh úia;r lrkak' ^,l=Kq 14&

(c) fmd,j uÜgñka my, wmjyk k, t,Sfï § tys .uka lrk li, myiqfjka bj;aùu i|yd hïlsis
wkql%uKhla ;eîu isÿ flf¾' idudkHfhka fuh ueá k,h i|yd 1(40 f,i o PVC k, i|yd 1(60
jYfhka o fhdod .kS' t,kq ,nk w;r  D' isg A' olajd li, .ekSu isÿfõ' fuu wmjyk k, t,Sfï
ld¾hhfha § uÜgï .ekSfï WmlrKh Ndú;d lr wjYH ia:dkj, W!Ksl Wi fidhd /l.ekSu isÿ lrhs'

* A ys W!Ksl Wi 100m

* AD w;r ;sria È. wä 80la fõ'  (A' B'' = B'' C'' = C'' D''

* fmd,j u; msysá tla tla ia:dkj, isg wmjyk k,fha uqqÿkg we;s Wi o fï whqßka fõ'

A A' = 0.5m , B B' = 1m, C C' = 0.5m, D D'= 0.5m

* wä 1la 300mm hehs i,lkak'

^i& A', B' ,C', D' hk ,laIH j, W!Ks; Wi fidhkak' ^,l=Kq 12&

^ii& A, B,C, D  ia:dkj, W!Ksl Wi fidhkak' ^,l=Kq 08&

^iii&  fuu uÜgfï .ekSfï ls%hdj,sfha § tla tla ,laIj,g  (A, B,C, D)  wod< ßá mdGdxl" ke.=ï neiqï
l%uhg uÜgï msgqjla ms<sfh< lr ta weiqßka fidhkak' ^,l=Kq 20&

A  ,laIfha miq ±lau 2m f,i i,lkak'

C fldgi

 07'^a) ukqIH j¾.hdf.a fkdfhla ls%hdldrlï fya;=fjka j¾;udkfha fmdis, iS>%fhka laIhùug ,laj we;'
fuhg úl,amhla f,i mqk¾ckkSh Yla;s m%Nj ms<sn| wmf.a wjodkh fhduq ù mj;S'

^i& mqk¾ckSh Yla;s m%Nj hkq l=ula o@ Wod 4 i|yka lrkak' ^,l=Kq 04&

^ii& fmdis, bkaOk u.ska úÿ,sh ckkfha § isÿ jk Yla;s mßj¾;kh ,shd olajkak' ^,l=Kq 12&

^iii& c, úÿ,s n,d.drhla i|yd ;, nur f;dard .ekSfï § i,ld n,k c, iemhqug wod< idOl folla
i|yka lrkak' ^,l=Kq 5 x 2 } 10&

^iv& ;, nur j¾.SlrKh l< yels wdldr fol i|yka lr tu tla tala j¾.hkag wod< ;< nur j¾.
i|yka lrkak' ^,l=Kq 16&

 ^b& úÿ,s fudagrhl isÿjkqfha Yla;s hdka;s%l Yla;sh njg mßj¾;kh lsÍuhs' fuys§ n,mdk m%Odk idOlh
jkqfha úoHq;a pqïNl fma%rKh fõ'

^i& *af,ñkaf.a ju;a kshuh i|yka lrkak' ^,l=Kq 10&

^ii& f,ak l+vq wdldr fma%rK fudagr Ndú;d lsÍfï § ,efnkakd jQ jdis folla ,shkak' fïjd Ndú;d lrk
WmlrK folla i|yka lrkak' ^,l=Kq 12&

^iii& úÿ,s cklhl ielenqu (excitation) hkqfjka y÷kajkafka l=ula o@

úÿ,s ckl ielenqï l%u j¾. 3 i|yka lrkak' ^,l=Kq 10&
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^iv& fjka lsÍfï mßkdul hkq fudkjd ±hs i|yka lrkak' ^,l=Kq 10&

^v& fuu mßkdulhl fhdod .kakd úÿ,s WmlrK folla i|yka lrkak' ^,l=Kq 8&

^vi& wj;r mßkdulhl fmdgj,a w;r wkqmd;h 5(1 fõ' m%d:ñlfha fjda,aàh;dj Vp= 230V fõ'

oaú;sl o.rfha fjda,aàh;dj fldmuK o@ ^,l=Kq 8&

 08' ^i& is,slka Èfhdvhla i|yd" fjda,aàh;d wlaIh 0'7V bÈß keUqre fjda,aàh;dj olajd Odrdj (I) fjda,aàh;d
(v) ,dlaIKslh w¢kak'

^,l=Kq 10&

^ii&

rEmfha ±lafjk mßm:fhys fik¾ Èfhdachys Wmßu laIu;d W;ai¾ckh Pmax = 0.5W fõ'

^,l=Kq 12&

^i& 2k  m%;sfrdaOh yryd Odrdj fldmuK o@ ^,l=Kq 10&

^ii& R
L
  yryd Odrdj (I

L
)  .Kkh lrkak' ^,l=Kq 10&

^iii& fik¾ Èfhdavh yryd Odrdj  (Iz)  .Kkh lrkak' ^,l=Kq 10&

^iv& Wmßu fik¾ Odrj fldmuK o@ ^,l=Kq 15&

^iii& rEmfha ±lafjkafka mdou m%;sfrdaOhla u.ska keUqre lr we;s is,slka g%dkaisiagrhls'

fuys ir, Odrd ,dNh 100ls' V
BE

 - 0.7V fõ'

^i& I
B
 yd Ic  Odrdj .Kkh lrkak' ^,l=Kq 20&

^ii& Rc  yryd úNj neiau fldmuK o@ ^,l=Kq 10&

^iii& V
CE

  fjda,aàh;dj .Kkh lr g%dkaisiagrh mj;skafka l=uk wjia:dfõ ±hs fya;= iys;j
i|yka lrkak' ^,l=Kq 15&

D fldgi

 09'^a) fudag¾ r:hl ls%hdldÍ;ajh wjYH uQ,sl moaO;shla f,i mK.ekajqï moaO;sh ye¢kaúh yel'

^i& fuys A, B, C, D fldgia kï lrkak' ^,l=Kq 12&

rEmh ,nd fokak'

12V



^ii& fuys A ys ;sìh hq;= ,dlaIKsl .=Kdx. 3la kï lrkak' ^,l=Kq 15&

^iii& fuys D i|yd mßkd,sld iaúphla  (Solenoid Switch) Ndú;d lrkafka wehs@ ^,l=Kq 10&

 ^b& jdykhla .uka lsÍfï § ia:dhS;dj we;s lsÍu i|yd iqlaldkï moaO;sh jeo.;a fõ'

^i& fuys fhdod .kakd ls%hdldÍ uQ,O¾u fudkjd o@ ^,l=Kq 10&

^ii& iqlaldkï cHdñ;sh i|yd Ndú;d flfrk fldaKsl w.hka 3la kï lr bka 2la úia;r lrkak'
^,l=Kq 15&

 ^c& fndfyda fudag¾ r:j, wiïmQ¾K bkaOk oykh mßir ¥IKhg bjy,a fõ'

^i& wiïmQ¾K bkaOk oykfha § ksl=;a jk jdhQka fudkjd o@ ^,l=Kq 5&

^ii& tu jdhqkaf.ka isÿjk ydks j,lajd .ekSug fhdod .kakd Wmdx.hla kï lrkak' ^,l=Kq 5&

^iii& tu.ska isÿ jk ls%hdj,sh úia;r lrkak' ^,l=Kq 10&

(d&

fudag¾ r: úÿ,s moaO;sh mßm: igykla by; ±lafõ'

^i& fuys ner f,i y÷kajk Wmdx. 3la kï lrkak' ^,l=Kq 3&

^ii& ú,dhlh u.ska flfrk ld¾hh l=ula o@ ^,l=Kq 5&

^iii& by; mßm:fhys wdYs%;j we;s úh yels fodaI 3la i|yka lrkak' ^,l=Kq 10&

10'

^a) fuys B fldgi ks¾udKh i|yd 25mm x 25mm x 3mm iy 25mm fldaKhlv o 25mm x 3mm  mÜgï
hlv o imhd we;akï"
^i& fï i|yd Ndú;d l< yels mEiaiqï l%uh l=ula o@ ^,l=Kq 05&
^ii& ta i|yd Ndú; lrk WmlrK 3la kï lrkak' ^,l=Kq 15&
^iii& tys § Ndú;d l< hq;= wdrlaIl fuj,ï 2la i|yka lrkak' ^,l=Kq 10&

 ^b& ^i& fuys A fldgi iE§fï mshjr olajkak' ^,l=Kq 10&
^ii& by; mEiaiqï l%ufha § Ndú;d lrk bf,lafg%dav f;dard .ekSfï § ie,ls,su;a úh hq;= lreKq fudkjd o@

^,l=Kq 10&
^iii& tu bf,lafg%davfhys bf,lafg%dav f,amfhka bgq jk ld¾hhka 2la ,shkak' ^,l=Kq 10&
^iv) A fldgi i|yd ,S u;=msgla iú lsÍug wjYH kï ta i|yd iqÿiq tl,ia l%uhla fhdackd lrkak'

^,l=Kq 10&
 ^c& fndfyda f,daN j¾.j, ±ä nj we;s lsÍu i|yd r;a ms,shï lsÍu isÿ lrhs'

^i& r;a ms<shug wod< mshjr kï lrkak' ^,l=Kq 10&
^ii& by; mshjr fláfhka úia;r lrkak' ^,l=Kq 20&
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iaúph

ú,dhl

ner

 25 x 25 x 3mm fldaK hlv

 25 x 25 x 3mm fldaK hlv

 25 x  3mm mÜgï hlv



1' ^3& 11' ^1& 21' ^2& 31' ^1& 41' ^5&

2' ^2& 12' ^2& 22' ^4& 32' ^2& 42' ^4&

3' ^3& 13' ^4& 23' ^3& 33' ^2& 43' ^1&

4' ^3& 14' ^1& 24' ^5& 34' ^4& 44' ^2&

5' ^3& 15' ^4& 25' ^5& 35' ^5& 45' ^4&

6' ^5& 16' ^4& 26' ^1& 36' ^3& 46' ^1&

7' ^1& 17' ^1& 27' ^2& 37' ^2& 47' ^4&

8' ^4& 18' ^1& 28' ^2& 38' ^2& 48' ^3&

9' ^4& 19' ^1& 29' ^1& 39' ^5& 49' ^4&

10' ^5& 20' ^4& 30' ^3& 40' ^1& 50' ^2&

bxðfkare ;dlaIKfõoh  - Engineering Techonology

ms<s;=re m;%h

I m;%h

General Certificate of Education (Adv. Level), Grade 13, Year End Test, July 2019

wOHhk fmdÿ iy;sl m;% ^Wiia fm<& 13 fY%aKsh" wjidk jdr mÍlaIKh" 2019 cQ,s

II m;%h

iudxYl Ñ;%h we£u } ,' 24 x 1 } ,' 36

iudxYl jD;a;h we£u

frdïnih we£u } ,' 01

pdm fldgia 04 we£u } ,' 4 x 1 } ,' 04

udk fh§u } ,' 09

uq¿ ,l=Kq } ,' 50

^1&
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Answer



^,l=Kq 25&

L N

Bell Push
Button

One way
Switch

^02& (a) ^i& jer.ekajqï fldkalS%Ü ^,l=Kq 05&
^ii& 1' ñY%K wkqmd;h 1(2(4

iïmSvH;d Yla;sh 20N/mm2

^,l=Kq 05&
^iii& 1' ,nh

2' iamS%;= f,j,h ^,l=Kq 2 x 3 = 6&
^,l=Kq 05&

^iv) (a) l=yr íf,dla .,a" fldaI iys; íf,dla
.,a
l=yr iys; íf,dla .,a

^,l=Kq 4 x 3 = 12&
(b) l=yr rys; íf,dla .,a

(b) ^i& rduqj - G. I.  ng jeks ´kEu f,day øjHhla
wdjrKh  -  f,day ;yvq ^wudfka IsÜ jeks&

^,l=Kq 4 x 2 = 8&
^ii& ßjÜ lsÍu ^,l=Kq 04&

(c) ^i& tl,d fma%rK fudagr ^,l=Kq 10&
^ii&

* ikakdhl w.% iïnkaO lsßug ,l=Kq   12
* iïu; ixfla; Ndú;d lsÍu  2 x 3     = 6
* mßm:hfha ksjerÈ;dj    = 2

^03& (a) ^i& N%uK p,s;h Ý f¾Çh p,s;h

^ii& ,Sjr" kv;a;= lsÍfu myiqj" msßjeh" cj
m%udKh

^iii& ,Sjr l%uh u.ska ;yvq w;r mr;rh fjkia
l< yel'

(b) ^i& úúO ls%hd lrjk (Actuators - Cylinders)
øj fudagrh" ÈYd md,k lmdgh" fmdmh
(pump)" wdrlaIl lmdgh" .nvd gexls

^ii&

hka;%h
is,skavrh

msiagkh

ÈYd md,k
lmdgh

mSvk uqodyeßï
je,ajh

(pressure relief
calue)

fudagrh

øj .nvd gexls
(tank reservoir)

fmrKh
(filtor)

fmdïmh (pump)

4/2 direction
control value

md,k
oKav

(c) ^i&

(ii) m%d:ñl wdf,amkh" há wdf,amkh
wjidk wdf,amkh

(iii) mdolh" jdylh" øjlh" úh,kh" j¾Kl
(d) (i) N%fïlaI c,h u. yrhd .; yel'

(ii) f;l,d úÿ,s mßm:j, wvq uy;lska hq;=
lïì Ndú; l< yel'

(ii) (a)

(b) tla mykla ksù ;sfnk úg wks;a myk ±,aù
mej;Su ksid wdf,dalh taldldrj ,efí'

uqÿka f¾.,h

ùÿre cfka,h

rduqj

f,day mfka,h

hg f¾.,h

L
1

L
2

L
3

N
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Answer

}

úIalïNh
B

AB È. = jD;a;fha mßêfhys È.

A B



^04& (a) ^i& * kjH;d iïmdokh
* ksIamdok idOl ld¾hlaIu;dj fhdod

.ekSu
* jHdmdßl wjia:d y÷kd .ekSu
* ksIamdok kùlrKh           ^,' 4&

^ii& * ksIamdokh - f.dvke.s,s b¢lsÍu
* wuqøjH wf,úh - b¢lsÍï øjH $ wuqøjH

úlsKSu
* fiajd ,nd§u - f.dvkeÕs,s we£u $

weia;fïka;= ieliSu $ wëlaIKh
* ieliqïlrKh - fldkalS%Ü NdKav

ksIamdokh ^,' 8&
^iii& fldkalS%Ü me;=reï lEu fyda fldkalS%Ü NdKav

ieliqï lr fjk;a m%foaYj,g $ m<d;aj,g
;u kduh hgm;a fnodyeÍu yd fm<Uúh'

^iv& ke;' jHdmdßlhdf.a kñka u  jHdmdrh
mj;ajd hk  ksid ^,' 5&

^v& A  NdKavfha msßjeh = (500x 3.5) +
(200 x 5) + (1500x 1/8) + 20 x 50) +
(10 x 20)
= re' 4137'50
msßjfhka 1$5la jQ ,dNh = re' 4137'50 x 1/5
= re' 827'50 ^fuh iu Nd.h fõ'&
,dN iuÉfþok ,laIh =  ia:djr msßjeh

iy Nd.h
re' 400 000
re' 827 '50

= 483.3 tall
= 484 tall  ^,' 5&

          ̂ oYu ixLHd fkdie,fla'&

^vi& B  NdKavfha msßjeh = (500 x 7.5) +
(200 x 10) + (1500x 2/8) + 20 x 60) +
(10 x 25)
= re' 7575'00
msßjfhka 1$5la jQ ,dNh = re' 7575 x 1/5
= re' 1515'00 ^fuh iu Nd.h fõ'&
,dN iuÉfþok ,laIh =   re' 500 000

    re' 1515
= 330.03 tall

= 331 tall  ^,' 5&
          ̂ oYu ixLHd fkdie,fla'&

^vii&B  NdKavh fõ ^,' 3&

(b) ^i& fiajH (
jevìfï wdrlaIl mßirhla we;s lsÍu
fi!LH iïmkak mßirhla we;s lsÍu
ksjerÈ" .=Kd;aul ;;a;ajfha wdjqo iemhSu
wdrlaIl" me<÷ï yd WmlrK iemhSu
wod< ish¨ u fiajlhkag iqÿiq mqyqKqj
,nd§u'
fiajl (
ksis Wmfoia ms<sme§u
mqyqKq ùïj,g iyNd.sùu
;rÕldÍ jev mqreÿ we;s lr .ekSu

^,l=Kq 5 x 2 = 10&
^wd§ .e<fmk lreKq fol ne.ska y;lg&

^ii& wjodku (
NdKav iuÕ fmr,S hEug bv we;'
md,kh lr .; fkdyels ùu'
ñksiqka yd fjk;a nvq iuÕ mej;Su'

^wd§ .e<fmk lreKq i|yd&
j,lajd .; yels ls%hd ud¾.h
wjYH m%udKhg nr fh§u
wjYH m%udKhg nr fh§u
kshñ; .uka ud¾.hla fjka lsÍu'
^wd§ .e,fmk lreKq i|yd&  ^,l=Kq 5 x 2&

^iii& 1' hka;% wdjrK bj;a lr jeä lsÍu'
2' fkd.e<fmk Wi iys; bKs ux Ndú;h

  ^,l=Kq 5 x 2&
^iv& isfuka;s  + SLS 107, SLS 515, SLS 1247,

     SLS 1253
jer .ekakqï ldâ  +  SLS 26, SLS 375

       ^,l=Kq 3 x 2&
^v& Ydka; fcdAka .s,ka r: fiajh

r;= l=rei iudch
^wd§ .e<fmk ms<s;=re i|yd&    ^,l=Kq 4&

^05& (a) ^i& * iDcq odr iys;sj ksu úh hq;= h'
* uqyqK;a iu;, úh hq;= h'
*  bß ;e,Sï msmsÍïj,ska f;dr úh hq;= h'
* .fvd,a tlsfkl .eàfuka f,day Yíohla

msg úh hq;= h'
* .fvd,a T¿ me;a; ìug m;s; jk fia

1.2m Wil isg uqod y, úg fkdleã
;sìh hq;= h'
^lreKq 04 i|yd ,l=Kq 1 x 4 } 4&

^ii&

^,l=Kq 2 x 2 } 4&
^iii& 1(5 isg 1'8 olajd jQ isfuka;s je,s nodu

iqÿiq h' ^,l=Kq 10&
* isfuka;s" je,s kshñ; m%ñ;sfhka hq;=

tajd Ndú;d l< hq;= h'
* isfuka;s je,s kshñ; wkqmd;fhka
  hq;=j Ndú; l< hq;= h'

* c,h nodufha jev lsÍfï yelshdj
,efnk mßÈ ñY% l< hq;= h'

^iv& lmrdrefõ we;s c,h ì;a;sh Wrd .kakd
ksid ^,l=Kq 10&

^v& lmrdrej Yla;su;a fkdùu" bß ;e,Su"
fnd,a ùu" ^,l=Kq 08&

^vi& W¿jyq rduqjg by,ska we;s ì;a;sj, nr
fl,ska u W¿jyq rduqjg je,elaùu

^,l=Kq 05&
^vii&

Èla lv fmkqu             yria lv fmkqu

^,l=Kq 5 x 2 = 10&
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^,' 5&

.,a 1$2

ne÷ï .,
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Answer

(i) 150mm  .eUqrg u;=msg mia ;Ügqj bj;a lsÍu ^,l=Kq 06&

T D S úia;rh

12.00
8.00 96.00

4.00 4.00 (ii) 50 x 125mm  m%udKfhka uqÿka hg,Sh fh§u ^,l=Kq 06&

1000+1800 = 11800
uqÿka hg,Sfha È.

11800+7800 = 4000

39.20 39.20

(ii) 20 x 175mm  m%udKfhka jäïnq ,E,a, fh§u' ^,l=Kq 06&
                       2/ (11800+7800)

^rE,a lsÍug ,l=Kq 02&

10000

1000 6000
1000

8000

12000
1000

6000+1800
= 7800

1(3(6 fldkalS%Ü 1m3 la i|yd jeh jk isfuka;s m%udKh =
1

10
m3= 0.1m3 ^,l=Kq 02&

je,s m%udKh =
3

10
m3 = 0.3m3 ^,l=Kq 02&

.,a m%udKh  =
4

10
m3= 0.4m3 ^,l=Kq 02&

isfuka;s fldÜg .Kk = 
3

3
m

0.04m
  × 0.1 ^,l=Kq 02&

= 
0.1

0.04m
  × 2.5 fldÜg ^,l=Kq 01&

isfuka;s i|yd hk úhou = 2.5 x 1000 = 2500.00 ^,l=Kq 02&
je,s i|yd hk úhou = 0.3 x 8000 = 2400.00 ^,l=Kq 02&
.,a i|yd hk úhou = 0.4 x 5000 = 2000.00 ^,l=Kq 02&
wuqøjH úhou = 6900.00 ^,l=Kq 01&
mqyqKq Y%uh i|yd = 0.4 x2000 = 800.00 ^,l=Kq 02&
kqmqyqKq Y%uh i|yd = 0.9 x1500 = 1350.00 ^,l=Kq 02&
lïlre Y%uh i|yd hk úhou = 2150 ^,l=Kq 01&

hkaf;%damlrK i|yd hk úhou =
3

10
x2150 = 64.50 ^,l=Kq 02&

uQ,sl tall ñ,  = 6900+2150+64.50
= 9114.50 ^,l=Kq 01&

Wiia yd ,dNdxY i|yd hk úhou  = 
20

911450
100



= 1822.90 ^,l=Kq 01&
1(3(6 fldkalS%Ü 1m3 la i|yd jk tall ñ, =10937.40 ^,l=Kq 01&

1 fldÜg



Answer
^2& (a) (i) frda. ldrl nelaàßhd yd ffjriaj,ska f;dr úh hq;= h'

mdg rys; úh hq;= h' úksúo fmksh hq;= h' c,fha WIaK;ajh idudkH uÜgul mej;sh hq;== h' wuq;= rila
fyda .kaOhlska f;dr úh hq;= h'  úIodhl øjHj,ska f;dr úh hq;= h' ^lreKq 03la ,l=Kq 02 x 3 } 6&

(ii)  1' o, fmÍu - ^01&  c,fhys mdfjk úYd, >k øjH bj;a lrkq ,nhs'  ^03&
 2' jd;;h  -   ^01& c,hg fyd¢ka O

2
 ñY% ùug i,iajhs'  ^03&

 3' leá;s lrKh ^01& yd wjidok  - c,fha wj,ïNs; wxY= leá;s njg m;a lr ;ekam;a lsÍu isÿ lrhs'
^03&

 4'fmÍu - je,s fmryka u.ska fmÍu ;ekam;a lsÍu isÿ lrhs'  ^03&
5' úIîc kdYlh' Cl

2
 tl;= lsÍu u.ska úIîc kdYkh lrhs'  ^03& ^,l=Kq 4 x 5 } 20&

(iii) k,hla ;=< ;r,hla .uka lsÍfï § yÈisfha tu p,kh keje;aùu fyda p,s; ÈYdj fjkia lsÍu
fya;=fjka we;s jk >¾ckh fya;=fõka Èh flgq u yg .kS' ̂ ,l=Kq 06&
Wmdh ud¾. - ixpdhl" m%idrK gexls" >¾ck gexls fh§u ̂ ,l=Kq 02 x 3 } 6&

(b) (i) k, iy Wmdx." c, W.=,a $ ynl" ikSmdrlaIl WjdrK" mq;s; gexlsh yd fmÕjqïj," ukqÅ,a $ mÍlaIK
ljq¿  ̂ ,l=Kq 08&

(ii) m%;sl gexlsh fyda moafodre k, ;=< we;s fi!LHg wys;lr jdhqj c, W.=,la fh§fuka k, Èfha wdmiq
tu j<lajd .ekS u isÿ lrhs'

(c) ueá k< i|yd wdk;sh 1(40 ne.ska DD' ys Wi wä 2 (0.6m)
wä óg¾ mßj¾;khg ,l=Kq ̂ 1&
tneks A D' D" ;s%fldaKhg wkqj

0.6

3

m
= 0.2 m ^02&

 B'B" = 0.2m, c'c" = 0.4m D' D" = 0.6 (1/2) fõ'

(c)  A  ys W!Ksl Wi }  100m   yd A' A' = 0.5 m ksid A'  ys  W!Ksl Wi } 99.5 m ^2&
tu w.hkaj,g wkqj my; ,laIj, W!Ks; Wi fiúh yels h'

,laIH A' B' C' D'
W!Ks; Wi       99.5 99.5 + 0.2 99.5 + 0.4 99.5 + 0.6

(m) 99.70 99.90 100.10

^2& ^2& ^2& ^2&
,laIH A' B' C' D'

W!Ks; Wi       99.5 + 0.5 99.70 + 1.0 99.90 + 0.5 100.10 + 0.6
(m)       100.00 100.70 100.40 100.60

^2& ^2& ^2& ^2&

miq ±lau w;rueÈ ±lau bÈß ±lau ke.au (+) ne.a u (-) W!Ks; Wi (m) ia:dkh
2.00 100.00 A

1.30 0.70 100.70 B
^03& ^03&
1.60 0.30 100.40 C
^03& ^03&

1.40 0.20 100.60 D
^03&          ^03&

,'3 x  3 } 18
j.=j ksjerÈ we| iïmQ¾K lsÍu i|yd } 02
^uq¿ ,l=Kq } 20&
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 ^01&

 ^01&

c,h

(1/2)



^7& (a) (i) kej; kej;;a Ndú;hg .; yels yd Ndú;fhka miq kej; ckkh l< yels m%Nj mqk¾ckkSh f,i
ye¢kafõ' ^,l=Kq 2hs& Wod ( iq<Õ" iq¾h Yla;sh" ffcj ialkaO" c,h uqyqÿ r<" N= ;dmh ^1$2 x 4 = 2 &

(ii) ridhksl Õ ;dm Yla;sh Õ pd,l fyda hdka;s%l Yla;sh Õ úoHq;a Yla;sh ̂ ,l=Kq 12&

(iii) 1' Yla;sh (head, H) ^,l=Kq 2 x  5 } 10& c, ysi fyda c,fha m%fõ.h
2' wod< ia:dkfha c, mßudj

(iv)     ;, nur (Turbine)

m%;slS%hl j¾.h ̂ 4& wdfõ.S j¾.h ̂ 4&

*arekaisia wjr fm;s fm,agka ù,a fl%dia.af,da
   ^2&     ^2&      ^2&      ^2&

(b) (i) juf;ys m<uq weÕs,s ;=k tlsfklg 900 jk fia msysgq jQ úg on.s,af,aka pqïNl lafIa;%fha ÈYdj;a
ueo,s,af,ka ±lafjkafka ikakdhlh u; n,h we;s jk ÈYdjhs'  ̂ ,l=Kq 10&

(ii) 1' ks¾udKh w;ska b;d ir,h
2' wfkl=;a fudagrj,g jvd ñ, wvq h'
3' kv;a;= lsÍu yd w¨;ajeähd lsÍu b;d myiq h'  ^jdis 2  2 x 4 } 8&
Wod ( úÿ,s mxld" c, fmdïm" iïmSvl hka;% ^Wod ( 2 x 2 } 4&

(iii) cklh ls%hd lsÍug wjYH ir, Odrdj lafIa;% oÕrhg ,nd §fï ls%hdj,sh ielnqu f,i ye¢ka fõ'
^,l=Kq 7&

1' ir, Odrd ielnqï
2' m%:hdj¾; Odrd ielnqï
3' ia:;sl ielnqï ^1 x 3 } 3&

(iv) fjka lsÍfï mßkdul fndafyda úg wdrlaIl Wml%uhla f,i fhdod .kS' fuu mßkdulj, m%d:ñl jg
.Kk oaú;sl jg .Kkg iudk fõ' ̂ ,' 10&

(v) ueyqï hka;%" jev nexl=" kdk ldurj, Ndú;d lrk úÿ,s WmlrK ^,l=Kq 2 x 4 } 8&
(vi) wjlr mßkdulfhys"

"1
2

nVin
=

Vout n
230 5

=
Vout 1

230v
Vout=

5
Vout=46V

wdfoaYh ̂ 2&

^4&}

ms<s;=re 1
tallh 1 ^2& ^uq¿ ,l=Kq 8&

^8& (i) ^,l=Kq 10&

(ii) (i) Vs = 30V Vout = Vz = Vz 12V

iemhqfuka ,efnk Odrdj (I) = 
Vs-Vz

Rs
^,l=Kq 10&

3

40-12
=14mA

2×10

(ii) R
L 
yryd Odrdj (I

L
) =   3

L

Vout 12
= =12mA

R 1×10 ^,l=Kq 10&

(iii) Èfhdavh yryd Odrdj } Iz  = Is - IL
14mA - 12mA = 2mA ^,l=Kq 10&

(iv) Wmßu fik¾ Odrdj = PmaX = Vz Izca (max)
0.5 = 12 x Iz
Iz  cmaX = 41.6mA ^,l=Kq 15& ^uq¿ ,l=Kq 10&

^6&

^2&

^1&

^6&

^10&

^2& ^1&

Answer
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}

}

^6&

^1&

^1&

^2& ^1&

^2& ^6&
^1&

^1&

^,' 2&



   I
B
R

B
 + VBE = ^6&   Vcc Ic - pIB = 100 0.01mA    = 1mA

I
B
 = 

3

3

Vcc-VBE

RB
6-0.7

530×10
5.3

530×10

^6&

0.01mA  ̂ ,l=Kq 20&

^2&   ^1&
(ii) Rc yryd úNj neiau

Vc - Ic x Rc              ^6&
1 x 10-3 x 2 x 103 ^2&  ̂ ,l=Kq 10&
2v
^1&^1&

(iii) VcE = Vcc - Ic Rc ^6&
= 6 - 1 x 10-3 x 2 x 10-3

= 6 - 2
= 4 v  ^4&
VcE = 4v  ksid g%dkaisiagrh mj;skafka lmd  yeÍ wjia:dfõ § h'^5&  ^,l=Kq 15&

Answer

^9& (a)(i) A - mK .ekajqï fudagrh

B - oj frdaoh

C - negßh

D - mK .ekajqï iaúph (4 x 3 = 12)

(ii) flá ld,hla ;=< úYd, cjfhka ksmoúh yels ùu" ksh; fõ.hlska mj;ajd .ekSu'" by< jHj¾;hla
fhoúh yels ùu'

(iii) wdrïNl fudagrh ls%hdldrùug wjYH wêl Odrj iaúphla yryd miqj fyd;a th ms,siaiSu isÿ fõ' fuh
je,elaùug fuys § mdßmd,sld iaúph u,ska wvq úÈ¨ Odrdjla u.ska jeä úÿ,s Odrdjla fuka l< yels
ud¾.hla iïnkaO lsÍu isÿ lrhs' ̂ ,' 10&

 (b) (i) ueo újr;ak iys; l%uh" wel¾uka l%uh ^,' 10&

(ii) yev fldaKh" rc weK wd;;sh" wkq.dó fldaKh" we;=¿ yd msg; we,h

yev fldaKh

yev fldaK wlalv wlaI oKafâ ;srig we;s wd;;shls'

fuu fldaKh ksjerÈ fkdùfuka ghrfha

tla me;a;la wdl¾udkH f.ùula we;s fõ' ^,' 15&

(iii) rc weK wdk;sh

rc weKh  fyda .=,d uQÜgq uOH f¾Ldj isri iu. idok fldaKhhs'

 (c) (i) NO
x
, CO, HC  ^,' 5&

(ii) W;afmarl mßj¾;lh ^,' 5&

(iii) fuys § NO
x
, CO, HC hk jdhqka j¾. ;=K ridhksl m%;sls%hd u.ska fjk;a jdhqka jjg m;a lrhs'

2NO
x
Õ O

2
 + N

2

2CO +O
2
 
 
Õ 2CO

2

Cx H
2
x + 2 ((3 x =1) O

2
 CO

2
 + C x h H

2
 O)  ^,' 10&

(d) (i) úÿ,s myka" jduqj msiakd" ;dml" .=jka úÿ,s hka;% ^,' 3&

(ii) fudag¾ úÿ,s moaO;sh ;=<ska wê Odr .,d hdfuka WmlrKj,g jk ydks wju lsÍu' ̂ ,' 5&

(iii) Wmdx. ms,siaiS hEu" ú,dhl ±ù hdu" mßm: ¨yqj;a ùu" iaúp ls%hd úrys; ùu'^,' 10&
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(i)I
B
 R

B 
+ V

BE
 = V

CC
(1)

I
C
 = β IB

    = 100 x 0.01 mA
    = 1m A

(3) (1)

}

^8&



^10& (i) (a) úoHq;a pdm fj,aäu" ^,' 5&

(ii) fj,aäx mßKdulh" N+.; w,ä j" bf,lafgdav w,ä j" bf,lafg%dav ̂ ,' 15&

(iii) wdrlaIs; weia wdjrK" ysia jeiqï" wdrlaIs; we÷ï lÜg,h ̂ ,' 10&

 (b) (i) 25 x 25 x 3mm fldaK hlv f.k 500m yd 450mm m%udKj,g fldgia fol ne.ska lmd .kak'

bkamiq rEmfha wldrhg rduqj ilid .kak' ̂ úoHq;a pd, fj,aäu Ndú; lrñka&

bkamiq 25mm x 3mm mÜgu hlv f.k 410mm m%udK fldgia folla lmd rEmfha fmfkk wdldrhg
150mm mr;rh isák fia mdiaid .kak'

meiaiSfuka miq f,day fndr (slag) bj;a lr u;=msg ksu lrkak' ̂ ,' 10&

(ii) jev fldgiaj, >klu" uQgqfõ ysvi" f,day j¾.h ̂ ,' 10&

(iii) ia:djr oyk ls%hdj,shla yd úoHq;a pdmhla mj;ajd .ekSug iyh ùu' ̂ ,' 10&

fj,aäx uQgqj TlaislrKfhka j,lajd .ekSu

bf,lafg%dav udOH f,day yrh iu. f,ams; øjH o ú,hkh ùfuka ksmojk f,day fndr (slag) j,ska
uQÜgqj wdrlaId lsÍu'

(iv) fmdg weK fh§u' ^,' 10&

 (c) (i) ±ähï lsÍu (Hardening), mK fmùu  (Tempering), mKnd, lsÍu  (Annealing), u;=;, ±ähu  (surface
Hardeing) ^,' 10&

±ähï lsÍu (Hardening)

fï i|yd ;dmk W!Iaulh iy ̈ Kq øjK iys; WKq kEjqï W!Iaulh Ndú;d lrhs' fuys § f,day fldgi
;dmk WIaulh u.ska by< WIaK;ajhlg r;a fldg isis,a øjH ̂ tkï f;,a wd§& laIKslj .s,aùuhs' bkamiq
mßir WIaK;ajfha isis,a ùug bv yÍ'&

mK fmùu  (Temering)

 mK n, lrk ,o jdfka lene,a,lska lmk lgqjla jeks WmlrKhla ;ekSfuka wk;=rej thska f,day
lmd .ekSug m%:u uqK; mK fmúh hq;= h' mK fmúu hkq ±ähu u.ska ,nd wels Nx.=r;dj wjYH
m%udKhg wvq lsÍu ;=<ska Yla;s;dj ,nd§uhs' fï i|yd ±ähï lrk ,o f,dayh kej; wvq WIaK;ajhg
r;a fldg isis,a lsÍuhs'

mK nd, lsÍu  (Annealing)

fuh wdldr lsysmhls' fuys § jdfka lene,a, hïlsis WIaK;ajhlg r;a fldg l%ufhka isis,a ùug bv yÍ'

u;=;, ±ähu  (surface Hardeing)

fuys§ jdfka fldgia u;= ;,h ia:rh lsishï WIaK;ajh r;a fldg laKslj isis,a lrhs' ̂ ,' 20&

Answer
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