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tla tla m%Yak m;%fha ,l=Kq fn§ hdfï idrdxYh 

01' I m;%h - 50 

02' II m;%h  

 A  fldgi (  75 « 4 } 300 

  B  fldgi ( 100 « 4 } 400 

II m;%h        } 700 

 

my; ±lafjk wjidk ,l=Kq mß.Kl u.ska .Kkh flf¾' 

I m;%h   - 35 

II m;%h  - 35 

m%dfhda.sl  - 30 
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W;a;rm;% ,l=Kq lsÍfï fmdÿ Ys,amSh l%u  

W;a;rm;% ,l=Kq lsÍfï yd ,l=Kq ,ehsia;=j, ,l=Kq igyka lsÍfï iïu; l%uh wkq.ukh lsÍu 
wksjd¾hfhka u l< hq;=fõ' ta i|yd my; mßÈ lghq;= lrkak' 

 

1' W;a;rm;% ,l=Kq lsÍug r;=mdg fnda,a fmdhskaÜ mEkla mdúÉÑ lrkak' 

2' iEu W;a;rm;%hlu uq,a msgqfõ iyldr mÍCIl ixfla; wxlh igyka lrkak'  

b,lalï ,sùfï§ meyeÈ,s b,lalfuka ,shkak' 

3' b,lalï ,sùfï§ jerÿKq wjia:djla fõ kï th meyeÈ,sj ;ks brlska lmd yer 
kej; ,shd flá w;aik fhdokak' 

4'  tla tla m%Yakfha wkq fldgiaj, ms<s;=re i|yd ysñ ,l=Kq ta ta fldgi wjidkfha 

 la ;=< ,shd olajkak' wjidk ,l=Kq m%Yak wxlh;a iu`.  la ;=<" Nd. 
ixLHdjla f,i we;=<;a lrkak' ,l=Kq igyka lsÍu i|yd mÍCIljrhdf.a 
m%fhdackh i|yd we;s ;Srej Ndú; lrkak'  

WodyrK :   m%Yak wxl 03 
 

(i) …………………................................... 
……………………................................ 
……………………................................  
 

(ii) ……………………................................ 
……………………............................... 
…………………...............................… 
 

(iii) ……………………............................... 
……………………............................... 
…………………...............................… 
 

(i)                 +    (ii)    +    (iii)           = 

 
 

 

nyqjrK W;a;rm;% ( ^ljq¿ m;%h& 

 

1' w'fmd'i' ^W'fm<& yd f;dr;=re ;dlaIK úNd.h i|yd ljq¿ m;% fomd¾;fïka;=j u.ska ilikq 
,efí' ksjerÈ jrK lmd bj;a l< iy;sl lrk ,o ljq¿m;la Tn fj; imhkq ,efí' iy;sl 
l< ljq¿ m;%hla Ndú; lsÍu mÍCIlf.a j.lSu fõ' 

2' wk;=rej W;a;rm;% fyd¢ka mÍCId lr n,kak' lsishï m%Yakhlg tla ms<s;=rlg jvd ,l=Kq lr 
we;akï fyda tlu ms<s;=rlaj;a ,l=Kq lr ke;akï fyda jrK lemS hk mßÈ brla w¢kak' we;eï 
úg whÿïlrejka úiska uq,ska ,l=Kq lr we;s mss<s;=rla uld fjk;a ms<s;=rla ,l=Kq lr ;sfnkakg 
mq¿jk' tfia ulk ,o wjia:djl§ meyeÈ,sj uld fkdue;s kï ulk ,o jrKh u; o brla 
w¢kak' 

3' ljq¿ m;%h W;a;rm;%h u; ksjerÈj ;nkak' ksjerÈ ms<s;=r  ,l=Klska o" jerÈ ms<s;=r 0 
,l=Klska o jrK u; ,l=Kq lrkak' ksjerÈ ms<s;=re ixLHdj ta ta jrK ;Srhg my<ska ,shd 
olajkak' wk;=rej tu ixLHd tl;= lr uq¿ ksjerÈ ms<s;=re ixLHdj wod< fldgqj ;=< ,shkak'  

jHqy.; rpkd yd rpkd W;a;rm;% ( 
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1' whÿïlrejka úiska W;a;rm;%fha ysiaj ;nd we;s msgq yryd f¾Ldjla we| lmd yßkak' jerÈ 
fyda kqiqÿiq ms<s;=re háka bß w¢kak' ,l=Kq Èh yels ia:dkj, yß ,l=Kq fh§fuka th 
fmkajkak' 

2' ,l=Kq igyka lsÍfï§ ´j¾,kaâ lvodisfha ol=Kq mi ;Srh fhdod .; hq;= fõ' 

3' iEu m%Yakhlgu fok uq¿ ,l=Kq W;a;rm;%fha uq,a msgqfõ we;s wod< fldgqj ;=< m%Yak 
wxlh bÈßfhka wxl follska ,shd olajkak' m%Yak m;%fha § we;s Wmfoia wkqj m%Yak f;dard 
.ekSu l< hq;=fõ' ish¨ u W;a;r ,l=Kq lr ,l=Kq uq,a msgqfõ igyka lrkak' m%Yak m;%fha 
§ we;s Wmfoiaj,g mgyeksj jeä m%Yak .Kklg ms<s;=re ,shd we;akï wvq ,l=Kq iys; 
ms<s;=re lmd bj;a lrkak' 

4' mÍCIdldÍj uq¿ ,l=Kq .Kk tl;= fldg uq,a msgqfõ kshñ; ia:dkfha ,shkak' W;a;rm;%fha 
iEu W;a;rhlgu § we;s ,l=Kq .Kk W;a;rm;%fha msgq fmr<ñka kej; tl;= lrkak' tu 
,l=K Tn úiska uq,a msgqfõ tl;=j f,i igyka lr we;s uq¿ ,l=Kg iudk ±hs kej; 
mÍCId lr n,kak'  

 

 

,l=Kq ,ehsia;= ilia lsÍu ( 
 

fujr ish¨ u úIhkays wjidk ,l=Kq we.hSï uKav,h ;=<§ .Kkh lrkq fkd,efí' 
tneúka tla tla m;%hg wod< wjidk ,l=Kq fjk fjku ,l=Kq ,ehsia;=j,g we;=<;a l< 

hq;= h'   I m;%h i|yd nyqjrK ms<s;=re m;%hla muKla we;s úg ,l=Kq ,ehsia;=jg ,l=Kq 
we;=<;a lsÍfuka miq wl=frka ,shkak' wfkl=;a W;a;rm;% i|yd úia;r ,l=Kq we;=<;a 

lrkak' 51 Ñ;% úIhfha I" II yd III m;%j,g wod< ,l=Kq  fjk fjku ,l=Kq ,ehsia;=j, 
we;=<;a lr wl=frka o ,súh hq;= fõ' 
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Ñ;%h iudxYl fkdfõ kï ,l=Kq ,nd fkdfokak'Ñ;%h 30Ÿ mdou f¾Ld u; msysgqjd ;sìh hq;=hs' 

iDcq f¾Ld we§u tl f¾Ldjlg ,l=Kq 02 ne.ska 28 g ,l=Kq 56 hs' 

flakaøh" úIalïN ksje/Èj b,smaiSh f¾Ld we§u tl f¾Ldjlg ,l=Kq 02 ne.ska 4 g ,l=Kq 08 hs' 

iïu;hg wkQj iDcq f¾Ld udk ,l=Kq lsÍu tllg ,l=Kq 01 ne.ska 9 g ,l=Kq 09 hs' 

iïu;hg wkQj jl% f¾Ld udk ,l=Kq lsÍu tllg ,l=Kq 01 ne.ska 2 g ,l=Kq 02 hs' 

^uq`M ,l=Kq 75& 
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i.  

ia:dkSh Wi ;%sfldaK ;s;a u.ska$ fiahd j¾K$bß fydaa flá bß (hachures) u.ska 

ii.  
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5 

3 3 3 

1 fyda ^112-100& ¬ 3    }  15  m  
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Vo =   1 + Rf   Vin 

          Rin     

 5 = 1 + Rf 

                   2.5              1k 

                  

   Rf   = 1 k            

 

   

^.Kkh lsÍu olajd fkdue;s úg wjika ksjerÈ ms<s;=r muKla we;akï  

wjika ms<s;=rg ysñ ,l=Kq muKla m%odkh lrkak'& 

 

 

c.i  

 

m%u; cjh } 
    

      
                   

                        

^.Kkh lsÍu fkdue;s jqjo wjidk ms<s;=r muKla ksjerÈj olajd we;akï iïmQ¾K ,l=Kq m%odkh 

lrkak'& 
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   ii.  

 

tl,d úÿ,s fudagrh kej; t;Sfï È wdrïNl o`.rfha fyda Odjl o`.rfha w.% 

udre ù we;'  

fyda 

f;l,d úÿ,s fudagrfha kï o`.r fyda w.% iïnkaO lsÍfï§ tajd folla udre ù 

;sîu' 

 

d.  

 

i.  

o`.r l| hdka;%Kh fyda leñhla iy ÿkakla wdOdrfhka 

 

ii.  

r 

    

z 

 

 

 

 

 

 

 

 

m;a fyda fnda, lmdg l%shd;aul ùu ksje/os nj  - ,l=Kq 03 

                      ksje/os rEmhg - ,l=Kq 04 

             ´kEu fldgia 3la kï lsÍu   - ,l=Kq 03 
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msguqj 

lmdgh msiagkh 

is,skavrh 

;=`Muqj 

lmdgh 

lmdgh 
msguqj 

;=`Muqj 

is,skavrh 

msiagkh 

lmdgh 
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02'e 

i.  

-    bÈlsÍfï § yevhu i|yd úhoï fkdùu' 

fyda 

- wuq øjH wmf;a hdu wju ùu' 

fyda 

- wuq øjH i|yd .nvd myiqlï wjYH fkdùu' 

fyda 

- jev fldgi blaukska ksulr .; yels ùu' 

fyda 

- ksmehqu .=Kd;aul núka by< ùu'  

 

 

ii.  

 

>k wmøjH  m%;spl%ShlrK l%uh  

 

1' u< øjH    - fldïfmdaiaÜ$ Ôj jdhq$ mKq f.dúfmd< 

 

2' b;sß wdydr fldgia  - Ôj jdhq$ fldïfmdaiaÜ$ mKq f.dúfmd< 
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10 x 8   =  80kg 

 

J ys ialkaOh =600kg 

 

60 x 16  = 960kg 

          1640kg 

 tla fnhdßuhla u; n,mdk isria n,h 

=
       

 
 

  =8200 N    fyda 8'2    kN 

 

 

ii.  

 

 

 

 

 

 

I.  

má t,jqfuys m%;sodk N%uK fõ.h  = 
    

 
     

        = 750rpm 

 50:1 W!k;d wkqmd;h ksid" 

    =  
   

  
 

     = 15 rpm  
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       II.  

               

1. fudagrfha wdrlaIdjg 

     2' wdrïNfha§ fõ. md,kh lsÍug 

    

  III.  

.evú,shdj yd .evú,s frdaoh 

        IV. 

1. wdrlaIl wdik má ,nd §u' 

2. ksis mßÈ kv;a;=j' 

3. wk;=re ye`.ùfï ix{d fh§u' 

4. jfÜ wdrlaIl jegla fh§u' 

5. wdrlaIs;j u.Ska wiqka .ekaùu' 

 

b.i   

1. wiu;=,s; wiqka .ekSu ksid we;sjk .=re;ajc iy flakaø wmidß 

n, 

2. mdßißl Ndr ^Wod(- iq<`. jeks& 

^,l=Kq 5«2}10& 

  ii  

         

c, k, uÜgu$ uÜgï WmlrKh 

c.i 

 

 

we;s,s iy we;s,s uqÿ (slip rings)    fyda     we;s,s iy kHdfoaYl  

fyda  

 

we;s,s iy uqÿ iys; iefK,sh (flasher) 

5 

5 

5 

2 3 2 

2 

3 

3 

5 

´kEu follg 05 ne.ska 
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5 

5 

5 

5 

5 

5 

   ii  

  

 

mrsKd,sld iaúph (solenoid switch)' 

fyda 

we.s<ejqï ms<shjkh (latching relay)' 

fyda 

No voltage protection iys; fudag¾ wdrïNlhla Ndú;h' 

fyda 

No volt release (NVR)  jyrejla Ndú;h' 

fyda 

(DOL)  wdrïNlhla Ndú;h' 

 

d. 

 

 

 

i. 

 

P Q R S 

0 0 0 0 

0 0 1 1 

0 1 0 0 

0 1 1 0 

1 0 0 0 

1 0 1 0 

1 1 0 0 

1 1 1 0 

 

 

10 
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5 

ii.  

 

 

 

 

 

 

 

 

 

 

 

 

04' 

 

 

 

 

i.  

1. mdkSh c,h ms<sn| m%Yak u;=ùu ksid hka;%h i|yd by< b,a¨ula mej;sh 

yels ùu' 

2. úYd, iud.ulska wdfhdack ,efnk ksid fjf<|fmd, mq`M,a l< yels ùu' 

^,l=Kq 05«2}10& 

ii.  

1. jHdmdrh mq`M,a lsÍu ioyd wjodkula .ekSu' 

2. kj jHdmdßl wjia:d y÷kd .ekSu$ kjH;d y÷kd .ekSu' 

^,l=Kq 05«2}10& 

iii.  

1. ie,iqïlrKh$ ie,iqï ilia lsÍfï yelshdj' 

2. ixúOdklrKh$ ixúOdkh lsßfï yelshdj' 

^,l=Kq 05«2}10& 

 

5 

a 
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5 

5 

5 

5 

5 

5 

5 

5 

iv.  

1. fmagkaÜ n,m;%hla ,ndf.k ;sîu' 

2. iqf¾Ia uy;d kj ksmehqïlrefjl= f,i kula ,ndf.k ;sîu' 

3. ±kg fjf<|fmdf<a wf,ú jk hka;%hla ;sîu$ ±kgu;a mj;sk 

jHdmdrhla ùu' 

4. mßir ys;ldó ;dlaIKhla hka;%h ioyd Ndú;d lsÍu' 

5. .Dyia:j c,h msßmyÿ lsÍfï yelshdj hka;%h i;=ùu' 

^,l=Kq 05«2}10& 

 

v.  

 

rlaIK wdh;k$ rlaIK iud.ï 

 

i.  

 

1' Wjÿr -  Wia ia:dkj,§ jev lsßfï§ we;sjk udkisl wd;;sh' 

2' md,k l%shdud¾.h - wdrlaIs; ±,$ my< fkdfmfkkakg wdrlaIs; jegla  

   ie§u' 
 

ii.  

jdfka ldmam ;dlaIKh fyda jdfka ;<d| Ndú;h fyda jdfka Ndú;h 
 

iii.  

wju jYfhka ia:dk ;=klska fyda Bg jeä .Kklska uek iei§u' 

 

iv.  

^1&' SLSI ^YS% ,xld m%ñ;s wdh;kh&$c, iïmdok yd c,dmjdyk uKav,h 

^2&' mdßfNda.slhkaf.a úYajdikSh;ajh jeä ùu' 

fyda 

       wf,úh jeä ùu' 

 

b 

45 

30 
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Ímam - Reepers/Batten 

uqÿka hg,Sh - Ridge plate 

mrd, - Rafter 

ì;a;s hg,Sh - Wallplate 

jäïnqj - Valance Board  

1 

1 

1 

1 

1 

5 

05' 

 

 

 

 

 

 

 

 

 

ksje/È jy, j¾.h rEmh 

ii. 

 

rEmh uQÜgqfõ ku Ndú;h 

1' 1' lsUq, lg uQÜgqj 

(Scarft Joint) 

 

ì;a;s hg ,S È.=jl § 

uqÿka hg ,S È.=jl § 

2'   

2'yev uQÜgqj 

(Splayed Joint) 

jäïnq È.=jl § 

Ímam È.=jl § 

3' 3'fya;a;= uQÜgqj 

(Butt Joint) 

mrd, yd jäïnq yuqjl § 

 

mrd,h yd uqÿka hg,Sh 

yuqjl § 

4'  

4'w;sjeiau uQÜgqj$  

m,q uQÜgqj 

(Lap Joint) 

Ímam È.=jl § 

ì;a;s hg ,S È.=jl oS 

5' 5'l=re`M ;=v uQÜgqj 

(Bird Mouth  Joint) 

hg,Sh yd mrd,h  

yuqùul § 

6' 6' l;=re uQÜgqj 

(Scissor joint) 

Ímam È.=jl § 

uQÜgqj weoSu ,l=Kq 04" uQÜgqj kïlsÍu ,l=Kq  02" Ndú;h kï lsrSu ioyd ,l=Kq 02" ne.ska 
uQÜgq j¾. 2la ioyd uq`M ,l=Kq 16 ls' 

 

a. i  
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iii. 

w,xldrh ,nd .ekSu 

 ì;a;sfha r`M iajNdjh bj;a lrñka m%shukdm mDIaGhla ,nd .ekSu' 

iqug u;=msgla ,nd .ekSu 

 .fvd,a ì;a;sfha we;s r`M nj bj;a lr taldldÍ iqug u;=msgla ,nd 

.ekSfuka ;Ska; wdf,am lsÍu myiq lrjhs' 
 

 ì;a;s j, wdrlaIdj  

 ld,.=Ksl yd foaY.=Ksl ;;a;aj j,g Tfrd;a;= fok f,i ì;a;s j,g 

wdrlaIdj we;s lsÍu yd È,Sr mqia j¾. we;s ùu j<lajd,ñka  

mqoa., fi!LH wdrlaIdj we;s lsÍu' 

 mqoa.,hkaf.a fi!LH yd wdrlaIdj ;yjqre lsÍu' 

^tla wruqKla ioyd ,l=Kq 02la yd úia;rhg ,l=Kq 02la ne.ska  ,l=Kq 08 ls'& 
 

iv. 

mshjr 

 ì;a;sh msßisÿ lsssrSu' 

 ì;a;sh f;;a lsssrSSSSu' 

 ,Ulr" leg ;nd .ekSSSSu' 

ud, oeóu' 

ud, w;r msrùu'$uÜgï ,Sh Ndú;fhka lmd .ekSu' 

kej; uksia ,E,a, Ndú;fhka iqug lsÍu' 

^´kEu m%Odk lreKq 3 la i|yd ,l=Kq 02 ne.ska ,l=Kq 06ls'&  
 

 wuq øjH 

 ueá$isfuka;ss 

 je,s   ,l=Kq 02 ne.ska Wmßu ,l=Kq 04 ls' 

 yqKq 

  

wdjqo yd fuj,ï 

fïika yekao 
,Uh iy uels,sh 
uÜgï odrh$uÜgï ,Sh 
uksia ,E,a,    ,l=Kq 02 ne.ska Wmßu ,l=Kq 06 ls' 
nodu ,E,a, 
iam%s;= f,j,h 
,Kq fldiai$ fldyq nqreiqj 
w;a nodu ,E,a,  
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b.i.

  

fyd¢ka ms,siaiS ;sîu' 

 iDcq odr iys; ùu' 

 ksjerÈ ñkqï' 

 f,day .efgk y~ ksl=;a ùu'   

j¾Kh'     

 c, wjfYdaIl;dj' 

 yevh' 

 T`M uqyqK; ìug m;s; jk fia 1'2 m Wil isg w;yeßh úg .fvd, fkdleã ;sîu 

   

  

 ii.

  

 l%shd ms<sfj< 

wuqøjH j, .=Kd;aul nj 

 .fvd,a fmd`.jd .; hq;=hs' 

 kshñ; ñY%K wkqmd;hg wkQj nodu ñY% lsÍu' 

 ñkqï wkqj m<uq .fvd,a jßh we;sÍu' 
 

l%ufõoh 

 .fvd,a jßfha ;sria uÜgu mßlaId lsÍu' 

 neïfï iDcqfldaKS nj mßlaId lsÍu' 

 isria yd ;sria nj mßlaId lrñka fojeks jßh we;sÍu' 

 .fvd,a 1$2 fha w;s jeiau wkQj .fvd,a jßh we;sÍu' 
 

ia:djrNdjh 

 tljr neÈh yels Wmßu Wi m%udKh olajd neïu ne§u' 

 kshñ; mr;rfhka l=¨Kq bÈ lsÍu'  

Y%uh 

 mqyqKq Y%ñlhka fhdod .ekSu' 

´kEu  lreKq 3 la ioyd ,l=Kq 02 ne.ska  ,l=Kq 06ls'  

 

 

´kEu idOl 2la ioyd  ,l=Kq 05 ne.ska  

Wmßu ,l=Kq 10 ls' 

https://pastpapers.wiki/


ශ්‍රී ලංකා ව ලංභාගවද ලංපාරවතමේප්තුව   ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලං ලංරහස්‍ය ලංපඛනයකි. 

 

65- bxðfkare ;dlaIKfõoh  ^,l=Kq §fï mámdáh& kj ks¾foaYh  | w'fmd'i' ^W'fm<& úNd.h - 2019 ලං|wjika ixfYdaOk we;=<;a l< hq;=j we;' 29 
 

wuqøjH 

 .fvd,a 

 neÿï ldrlh ^isfuka;s"ueá"yqKq&    ,l=Kq  01 ne.ska Wmßu ,l=Kq 02 ls' 

 ishqï iudydrlh ^je,s& 
WmlrK 

 fmof¾re yekao 

 uq`M uÜgu 

 ñkqï máh 

 l=ia;dku 

 ,Uh iy uels,sh  ,l=Kq  01 ne.ska Wmßu ,l=Kq 02 ls' 

 W±,a, 

 ij, 

 ;dÉÑh 

 nodu ,E,a, 

 m,xÑh 

 iam%s;= f,j,h 

 uÜgï odrh$uÜgï ,Sh 

 kQ, 

iii.

  

 mqrjk ,o mia ia:djr ùug m%:u th u; w;a;sjdru ±óu' 

 w;a;sjdru Wmßu Yla;shg ,`.d ùug fmr th u; Ndr fh§u' 

 .s,d neiSug Tfrd;a;= fok w;a;sjdrï l%uhla fkdfhoSu' 

 Ndr fmdf<djg iïfm%aIKh lsÍug ;rï m%udKj;a mDIaÁh j¾.M,hla 

fkdue;s w;a;sjdrula fh§u' 

tla lreKlg ,l=Kq 05 ne.ska ,l=Kq 10ls' 

iv. 

  

fldÜg w;a;sjdrfï mq`M,a jQ m;=, ksid f.dvke.s,af,a Ndr fmd<fõ jeä 

mDIaG j¾.M,hla fj; iïfm%aIKh l< yels ùu" l=¨Kq iïnkaO jk ìï 

;<d| u; ì;a;s bÈ lsÍfuka ì;a;sj, Ndrh ÿ¾j, fmd<jg iDcqj iïfm%aIKh 

fkdùu" jer.ekakqï iys; tla jHQyhla f,i l=¨Kq iy ìï ;<d| tlaj 

l%shd;aul ùu ksid tla ia:dkhl isÿjk .s,d neiSï tu jHQyh u.ska ord 

isàu' jer.ekakqï iys; fldkal%SÜ m;=< ksid tu ia:dkfha iq`M wia:djr ùï 

m;=< u.ska ord isà'  

 tla lreKlg ,l=Kq 05 ne.ska  ,l=Kq 10ls' 
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GL 

v. 

 

 

 

 

 

 

 

^,l=Kq 10 hs& 
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06.a.  

 

 

 

 

 

 

 

 

 T D S Description 

i.    ndysr f¾Ld È. 

                               3000 

                               5000 

                           2$8000  16000 

uOH f¾Ld È.  

ddt  4/2 / 
   

 
        900 

15100 

fyda 

ndysr f¾Ld È.  

              2$ 3000    6000 

              2$ 5000    10000           

                     16000 

uOH f¾Ld È. 

ddt  4/2 / 
   

 
        900 

15100 
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ii.   
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igyk - Waste calculation fkdlr ñkqï ;Srefõ wod, w.h ksjerÈj  
  fhdod ;sfí kï thg ysñ ,l=Kq wod, w.hg ,nd fokak' 
 - m;%fha È we;s TDS j.=j Ndú; fkdlr isiqjd úiska ilid .;a 

  TDS j.=jl ms<s;=re iemhQ úg ,l=Kq ,ndfokak'  
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b.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

m%jdykh iu`. fldkal%SÜ 1m3 l ñ,     =  24 000/- 

fmdïm r:h                              =     2 000/- 

lïmlh                                  =        500/- 

mqyqKq lïlre                            =      1 200/- 

kqmqyqKq lïlre                         =      1 800/- 

  iDcq msßjeh $Y=oaO tall ñ, =   29 500/- 
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C.  

i. 
 

 bvu jgd weúo tys udhsï" f.dvke.s,af,ys msysàu wdÈh we;=,;a jk mßÈ 

bvfï o, igyk we§u' 

 uekqï ia:dk ioyd iqÿiq ia:dk f;dard .ekSu'fuys§ tla ;%sfldaKhla muKla 

Ndú;d lrk ksid uekqï ia:dk 03la f; dard .; hq;=h' 

tu ;%sfldaK h ukdj ieliQ ;%sfldaKhla úh hq;= h' 

 uekqï ia:dk f;dard .ekSfï§ tajd tlsfkl wka;¾-oDIH úh hq;=h' 

 uekqï ia:dk fmd<j u; l=[a[ u.ska i<l=Kq lsÍu' 

 

 uekqï f¾Ldj, È. uekSu'  

 o;a; ioyd wkq,ïn ñkqï .ekSu' tu ñkqï lafIa;% fmd; u; igyka lsÍu' 

 uekqfï ksrjoH;djh ±k .ekSu ioyd wfõlaIK f¾Ldjla msysgqjd tys ÿr 

uek lafIa;% fmd; u; igyka lsÍu'  

^,l=Kq 20& 
 

ii.  

 ´kEu nyq wi%hla iu. ld¾h lsÍfï wjia:dj ,eîu'oïje,a uekqfï § 

;%sfldaK iu. muKla uekqu isÿ l< hq;=h' 

 iDcqfldaKs fyda we, wkq,ïn ñkqï .; fkdyels wjia:dj, § fldaK iy 

iDcq ÿr uekSu u.ska tu jia;=j, idfmalaI msysàu ks¾Kh lr .; yels 

ùu'  

 

 

 

 

 uekqï ia:dk .Kk wju lr .; yels ùu' 

 fldaK iy È. ñkqï wdY%fhka LKavdxl .Kkh lsÍu u.ska uekqfï  
       ksrjoH;djh mßlaId lr ne,sh yels ùu' 
 

^tla jdishla i|yka lsÍug ,l=Kq 05hs' 
jdis folla i|yka lsÍug ,l=Kq 10hs'& 

3 

3 

2 

3 

3 

3 
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uekqï f¾Ldj 
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d.  

 

 

^ksje/È rEmhg ,l=Kq 05 ^uekqï f¾Ldj we§u w;HjYH ke;"  

ñkqï i|yka lsÍu w;HjYH ke;'& 

 

bvfï j¾.M,h =  1/2 x 3 x 8 + 1/2 (8+6) x 10 + 1/2 x 6 x 5  

+  1/2  x 5 x 10 +  1/2 x 8 x 5 

        = 12 + 70 + 15 + 25 + 20 

              =    142 m 2                                                  

(wjidk ms<s;=rg ,l=Kq 05 hs'& 

 

 

 

 

 

 

 

,l=Kq 02 ne.ska  

uq`M ,l=Kq  10hs 
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6

07.a. i.  

  

 

 

 

 

^,l=Kq 10hs& 

 ii.   

       

 

 

                           

  

   A       B 

 A ,dlaIKsl jl%fha fmkajd we;s mßÈ ir, Odrd fY%aKs.; t;=ï fudagr 
j," Odrdj fjkia lsÍfuka wêl jHj¾:hla ,nd .; yels fõ' tfia 
mj;sk wjia:djl únr úikaê jqjfyd;a Odrdj Y=kH ùu ksid Y%djh o 
Y=kH fõ' fudagrfha fõ.h i%djhg ^Odrdjg& m%;sf,dauj iudkqmd;sl 

neúka B ,dlaIKsl jl%fha fmkajd we;s wdldrhg fudagrh md,kh l< 
fkdyels wêl fõ.hla .kS' tu ksid únr úikaê ùug bv we;s 
Ndú;hka ioyd ir, Odrd fYa%Ks.; fudagr fhdod fkd.efka' 

 

        ^,l=Kq 10hs& 

 

b. 

 i. 

f;l,d fm%arK fudagr 

^,l=Kq 10hs& 

 

 

10 

2 

fõ.h 

Odrdj 

2 

jHj¾:h 

Odrdj 

M 

lafIa;% t;=u 

3
wdfïpr t;=u 

1 3

1 

2 

Vs 
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ii .

  

ixLHd; fjkia lrk Odjlhla (Variable frequency drive, VFD)   

fyda 

 fõ.h fjkia lrk Odjlhla (Variable speed drive, VSD)  

        ^tla ms<s;=rla iEfya& 

^,l=Kq 10hs& 

iii.  

 

   
    

 
  
      

 
          

            

                    

^,l=Kq 10hs&      

 iv.

  

cj ydksh  = 3I
2
R 

 

  =3 x 52 x 0.3 

    =22.5W 

 

^,l=Kq 20hs&     

v. 

tall .Kk = 
    

    
     

=  0.01125 tall fyda  0.01 kwh   fyda  0.01 tall  

^,l=Kq 20hs&     
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c. 

 

 

 

 

 fYaI Odrd mrsm: ì¢kh l%shd;aul jQ ksid fodaIh" N+.; fodaIhla fyda úÿ,s 
ldkaÿ ùula úh hq;=h' 

 

 fojk ksÍlaIKh mßÈ l=uk is`.s;s mßm: ì¢kh l%shd;aul l< o fYaI Odrd 
mßm: ì¢kh l%shd;aul jk neúka tu fodaIh" iÔj jhrhl jQ fodaIhla úh 
fkdyel' 

 fuys§ ^WodiSk& wÔù jhrh N+.; ùula ù we;' 

 

 

 

08.a. i.  

 

     

 

 

 

 

 PIV –  miq l=`M fjda,aàh;djh 

 VB -  foay,S fjda,aàh;djhssss 

 I.V jl%h i|yd 

^,l=Kq 05) 
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ii. 

 

 

 

 

 

 

 

 

 

 

 

 

 

^ish¨u vfhdav ksje/È ÈYdjg iïnkaO lsÍug muKla ,l=Kq 02" ke;akï ,l=Kq 0& 

^,l=Kq 02) 

iii. 

 

I. 

 

  

 

 

 

 

^ksje/È iïnkaO;djhg muKla ,l=Kq 05 ke;akï ,l=Kq 0& 

^,l=Kq 05) 
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II.  

 

  

 

 

 

  Input – m%odkh    Output – m%;sodkh 

 

^wlaI ksje/Èj kï lsÍu iy ksje/È ;rx.ldrlh we;akï muKla ,l=Kq ,nd fokak& 

ksje/os tla rEmhla ioyd ,l=Kq 03 

rEm folu ksje/os kï ,l==Kqq 06 

^,l==Kqq 06& 

III. 

   

  

 

 

 

 

 (Odß;%lh ksje/È O%eúh;djfhka iïnkaOlr we;akï muKla ,l=Kq 05& 

(Odß;%lh ksje/Èj ia:dk.; lsßu ,l=Kq 03 

¬"- ksje/Èj ,l=Kq lsÍu ,l=Kq 02& 
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iv.  

 

 

 

 

^,l=Kq 06& 

^ksje/Èj wlaI kï lsÍu iy ksje/È ;rx.dldrlhg muKla ,l=Kq ,nd fokak'&  
   

 V. 

 

 

 

 

 ^,l=Kq 06& 

^ksje/Èj wlaI kï lsÍu iy ksje/È ;rx.dldrlhg muKla ,l=Kq ,nd fokak'&  
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b. 

 

 

 

 

 

(i)  

I.  
 

úÿ,s mxldj l%shd;aul jk WIaK;ajh úp,kh lsÍu' 
 fyda 

VR1   u`.ska  wmj¾;l w.%hg ,ndfok fjda,aàh;dj úp,kh lsÍu' 
^,l=Kq 05hs& 

II.  

 

R1 iy  R3  úNj fnÿula f,i l%shd fldg wmj¾:l m%odkh ,nd §u' 
^,l=Kq 05hs& 

III.  
 
ikaikaolhla f,i l%shd lsÍu' 

^,l=Kq 05hs& 

IV.  

 

D1 ms<shjk o`.rh ;=< WmÈk m%;súoaHq;a.dul n, ksid isÿúh yels ydks 
je,elaùu' 

^,l=Kq 05hs& 

V.  
 

g%dkaisiagrhg ,ndfok mdou IB Odrdj md,kh lsÍug' 
^,l=Kq 05hs& 

ii.   

 wvq WIaK;aj j, § g%dkaisiagrh lmd yeß l,dmfha;a"      ^,l=Kq 10& 

 jeä WIaK;aj j, § g%dkaisiagrh ixia;Dma; l,dmfha;a l%shd;aul fõ'^,l=Kq 10& 
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2 1 

8 

9 

iii. 

 

VCC = IB x R2 + VBE    VBE = 0.6 f,i ie,l+úg 

12    = 100 x 10-6 x R2 +0.7   114 k fõ' 

 

R2    = 
11.3/ 10

-4  

    = 113 k 

 

 

 

09.a 

 

i. 

          

 

s 

 

 

 
^rEm 3 ksje/Èj we£ug ,l=Kq 03 « 3 } ,l=Kq 09hs& 

kï lsÍu 

lmdg oKav 

lmdg ÿkak     

i,e.s,s ndyqj$i,e.s,a,  

;,a¨ oKav    

leñh   - hk fldgia 5ka ´kEu 3la ksje/Èj ´kEu rEmhl ,l=Kq lr we;akï  

^,l=Kq 02 « 3 } ,l=Kq 06hs&  

fyda 

lmdg oKav 

lmdg ÿkak 

 

leñh 

i,e`.s,a, 
i,e`.s,a, 

;,a¨ oKav 
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ii.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

^fldgia 10 ,l=Kq lsÍu 02 « 10 } ,l=Kq 20hs& 
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b. 

 

i.  

 

 

jdhq nqnq¨ msgùu 

fodaIh - ,l=Kq 04   ksÍlaIKhg fya;=j - ,l=Kq 06  

1' .eialÜ fodaI    

fyda    - iïmSvk jdhqj c, l=yr ;=,g .uka lsÍu'  

 2' is,skavr ysfiys msmqreï  - iïmSvk jdhqj c, l=yr ;=,g .uka lsÍu' 

fyda     

 3' c, uqødj ydks ùu  - ydks jQ c, uqødj ;=,ska jdhqj we;=`M ùu' 

isis,aldrlfha WIaK;ajh by< hdu 

fodaIh - ,l=Kq 04   ksÍlaIKhg fya;=j - ,l=Kq 06  

1' .eialÜ fodaI   -  

 

 
     

fyda 

2' is,skavr ysfiys msmqreï  -  

 

  

 

 

 

3' isis,k mxld l%shd úrys; ùu -  

    ^ixfõolh fyda máh& 
 

fyda 

wêl WIaK;ajfhka hq;= iïmSvk jdhqj 
c,$øj l=yr ;=,g .uka lsÍu ksid" 
isis,k øjh r;a ùu iy .uka lsÍug 
ndOd isÿ ùu yd isis,k ldrlfha 
WIaK;ajh by< hdu' 

wêl WIaK;ajfhka hq;= iïmSvk 
jdhqj c,$øj l=yr ;=,g .uka lsÍu 
ksid" isis,k øjh r;a ùu iy .uka 
lsÍug ndOd isÿ ùu yd isis,k 
ldrlfha WIaK;ajh by< hdu' 

   fyda 

úlsrlh yryd jd;h .,d hdug 
isÿjk ndOd ksid úlsrlfha WIaK;ajh 
by< hdu' 
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 4' c, fmdïmh l%shd úrys; ùu' -  

  

   

5' úlsrlh wjysr ùu'  -  

    

 6' WIaK;aj md,l lmdgh wjysr ùu- -  

 

 ^,l=Kq 20hs& 

 

ii.

  

 jeä jdhq ialkaOhla oykh i|yd ,nd §ug' 
 ^,l=Kq 05hs& 

 nuk iïmSvlfha§ jd;fha WIaK;ajh jeäjk ksid m%idrKh ùfuka  
 >k;ajh wvq  fõ' 

^,l=Kq 03hs& 

 >k;ajh wvq jk ksid mrsud ld¾hlaIu;dj wvq fõ' 
^,l=Kq 03hs& 

 jd;h isis,a l< úg ixfldapkhg ,la ù >k;ajh jeä fjhs' 
^,l=Kq 03hs& 

 jd;fha >k;ajh jeä ksid txðfï mßud ld¾hlaIu;dj jeäfõ' 
^,l=Kq 03hs& 

 tneúka jeä bkaOk m%udKhla imhd jeä cjhla ksmoúh yel'  
^,l=Kq 03hs& 

 
^,l=Kq 20hs& 

 

 

 

 

 

isis,kldrl .,d hdu k;r ùu 
ksid' 

isis,kldrl ksis ld, iSudj ;=< 
.,d hdula isÿ fkdùu' 

- isis,kldrl tkaðu ;=< muKla 
ixirKh ùu ksid WIaK;ajh 
by, hdu' 

fyda 

fyda 
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5 

5 

5 

5 

5 

c. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

A.  - fjkal=refõ § c, jdIam fjka lr .ekSu i|yd iïmSä; jd;fha   
WIaK;ajh wvq lr .ekSu fuka u" wdodhl gexlsfha jeä jdhq m%udKhla .nvd 
lr .ekSu i|yd iy wdodhl gexlsfha mSvkh my< jeàfï iS>%;dj wvq lr 
.ekSu i|yd' 

 

 

B. - jd;h iïmSvkh lr isis,a ùfï§ tys wvx.= c, jdIam >kSNjkh fjhs' 

fuu c, jdIam moaO;sfhka bj;a lsÍu i|yd fjkal=rej (separator)    
fhdod.efka' 

 

  C. - hï wjia:djl§ moaO;sfha we;sjk fodaIhla ksid mSvkh by< .sh fyd;a tu  

   mSvkh ksoyia lsÍfï wdrlaIl Wml%uhla f,i ñojqï lmdgh fhdod.efka' 

  D. - iïmSä; jd;h úúO m%udKfhka Ndú; lsßfï§ moaO;sfha mSvkh YS>%fhka  
  úp,kh ùu j,lajd .ekSu i|yd m%udKfhka úYd, wdodhl (receiver)   
   gexlsh   Ndú;d flfrhs' 
 

E. - moaO;sh yd iïnkaO jk úúO WmlrK úúO mSvk hgf;a l%shd lrhs' 

tneúka iïmSä; jd;h iqÿiq mSvkhg wvq lsÍu i|yd mSvk md,l lmdgh 
fhdod .efka' 

^,l=Kq 04 « 5 } ,l=Kq 20hs& 
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10.  

 

 

 

 

 

 

 

i.  

WmlrK (- 

 jdfka fldaÿj fyda fl,ska odrhla  

 w¢k lgqjla fyda yqKq l+rla  

 uq`M uÜgula 
 
Tlaiscka lemqï WmlrK Ndú;fhka lmd .kafka kï ksuyï jdish 

4mm fyda 5mm la muK tla me;a;lg tl;= lr udk i|yka lr 
we;akï  

È.g  108mm   m<, 58mm 

 110mm                                                 60mm   
   

 udk i|yka fkdlr ksuyï jdish f,i jeä w.hla tl;= lr udk ,shd 
we;skï udk folgu 

 tf,i tla udkhla ,shd we;akï 

 ksuyï jdish tl;= lr fkdue;s kï ,l=Kq ke;'  

 

 

 

isg isg 

olajd olajd 
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ii.  

 

yev.dk hka;%h u.ska  -  fuys ksuyï lr.kakd mDIaG u;=msg r`M njla   

   Wiq,hs'  

-  ñkqï ksjerÈj idod .; yel'  

       fufy¨ï hka;%h u.ska  -  fuys ksuyï lr.kakd mDIaG u;=msg iqug njla  

             Wiq,hs' 

- ñkqï ksjerÈj idod .; yel' 

      w;a ksueÿï hka;%h u.ska    - fuys ksuyï lr.kakd mDIaG u;=msg iqug 

    iajNdjhlaa Wiq,hs' 

- uekqï t;rï ksje/È ke;' 

      u;=msg ksueÿï hka;%h u.ska - fuys ksuyï lr.kakd mDIaG u;=msg iqug 

       iajNdjhlaa Wiq,hs' 

- ñkqï ksjerÈj .; yel' 
 

^´kEu hka;% 3la i|yd muKla Bg wod, úia;r lsÍï 3lg 05«3}15 & 

iii. 

  

uekqï WmlrKhla  

 w¢k lgqjla 

ueÈ fmdxÑhla 

 isÿr we;s ;ek uek w¢k lgqfjka isÿf¾ flakaøh ,l=Kq  
 

 
lr ueo fmdxÑh Ndú;fhka isÿf¾ ueo ,l=Kq lr .kak' 
 

 

 bka miq my; we;s hka;% Ndú;fhka wjYH úÿï lgqj iú 
lr úo.kak' 

- w;a úÿï hka;%h 

- fufy¨ï hka;%h$(CNC fufy¨ï hka;%h)  
- fïi úÿï hka;%h 
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iv. 

  

 

 jdfka fldaÿj fyda j’ksh¾ le,smrh Ndú;fhka" 

 

 udk uek isÿf¾ flakaøh ,l=Kq lr .kak' 
 

 bkamiq ueÈ fmdxÑh Ndú;fhka flakaø ,l=Kq lr .kak' 
 

 

 bka wk;=rej tu jev fldgi isria w;g isák fia fïi úÿï  
 
hka;%hl fyda fufy¨ï hka;%hl iúlr f.k wjYH úÿï lgqj  
 
iúlr úo.kak'  
 

fyda  
isria w;g o~q w~qjl iúlr w;a úÿï hka;%hlska wjYH úÿï lgqj iúlr 
 
 úo.kak' 

 

 

 bka miq wjYH gema lgq Ndú;d lr bial=remamq n±K isÿre j, fmdg idod .kak' 
 

 

v. 

  

 

 § we;s fldgi m<uqj f,ah;a hka;%fha ilalfhys iú lr .kak' 
 

 ,shùug Ndú;d lrk lemqï wdjqoh" wdjqo r|jkfha iú lr .kak'tu  

 
 tu wdjqofha lemqï ;=v l=vd .=¨ weK flakaøhg(tailstock) iumd; jk 

fia iSreudre lr .kak' 
 

 

 bka miq lemqï wdjqoh uqyqK;a ,shùug yels wdldrhg ia:dk.; lr  
 
 

m<uqj uqyqK;a ,shùu isÿ lr .kak'  
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 fojkqj wjYH È. uek i<l=Kq lr .kak' 

 
 bkamiq wdjqoh ,shùu lsÍug wjYH f,i ia:dk.; lr  

 

 
wjYH úIalïNhg ,shùu isÿ lrkak' 
 

 
 flakaø úÿï lgqj Ndú;d lr m<uq uqyqKf;a ueo isÿr ,l=Kq lr .kak' 

 

 wjYH úÿï lgqj l=vd .=¨ weKhg (tailstock) iú lr úo .kak' 

 

 bka miq gema (tap) lgqj iú lr bial=remamq n±K isÿfrys fmdg idod 
.kak' 
 

 

 fjka lr .kakd wdjqoh Ndú;fhka wjYH fldgi fjka lr .kak' 

 

 bkamiq me;a; udre lr f,ah;a hka;%fha ilalfhys iú lr wfkla 
uqyqKf;ys uqyqK;a ,shùu isÿ lr .kak' 

 

vi.  

  

úoHq;a pdm mEiaiSu l%uh Ndú;fhka ia:djrj iú lr .; yel' 
 

 bf,lafg%davh f;dardf.k iú lr .kak' 
 

 bkamiq thg wjYH Odrdj f;dardf.k ilia lr .kak' 
 

 

 bkamiq B fldgig 90Ÿ la isák fia" C fldgi ;nd thg iDK w.%h  
 

iïnkaO lr    wuqKqï mEiaiqï (tack) fhdod .kak' 
 

 kej; 90Ÿ ;sfí ±hs ksÍlaIKh lr.kak' ke;skï ksje/Èj ilia lr 
.kak' 

 mEiaiqu iïmQ¾K lr .kak' 

 mEiaiqu msßisÿ lr .kak' 
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