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w'fmd'i' ^W'fm<& úNd.h - 2021 ^2022& 

 

15- hdka;%sl ;dlaIKfõoh 

 

 

 

,l=Kq fn§ hdfï wdldrh  

 

 

Im;%h   - 1 x 50  = 50 

  IIm;%h 

   A fldgi - 40 

   B fldgi - 30 

   C fldgi - 30 

      100  
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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 

wksjd¾hfhkau 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'  
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jHqy.; rpkd yd rpkd W;a;rm;% ( 
 

 

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 ( 

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'  
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        cd;sl yeÿkqïm;a wxlh fyda úfoaY .uka n,m;a wxlh 
                                                               ^fuhska tllg ,l=Kq 05 hs& 
 

     QR ialEk¾ hka;%hla " Barcode reader  
 

      wka;¾cd, myiqlï iys; mß.Klhla                  ^fuhska tllg ,l=Kq 10 hs& 
 
 

 
ksheÈ ksl=;a lrk ks,Odßhd úiska o;a; we;=,;a lrk úg o;a; .nvdfõ            
—frfldaâ˜ tlla ks¾udKh úh hq;=hs' m%;sM,h iQodkï jQ úg o;a; .nvdfõ th 
hdj;ald,Sk úh hq;=hs'           ^ jeks .e,fmk tla lreKla i`oyd ,l=Kq 15hs' & 
 

 

fâgd fíih u`.ska SMS tlla frda.shd fj; heúh hq;=hs' fyda frd.shd o;a; 
moaO;shg ^fjí wvúhg& we;=,;a jQ miq ,nd ÿka isßh,a wxlh ^Serial number& iy 
yeÿkqïm;a wxlh wkqj m%;sM,h ksl=;a l< hq;=hs'                     ^ ,l=Kq 10hs & 
 

m%;sM, blaukska ksl=;a lsÍfï yelshdj  
 
´kEu ;ekl isg moaO;shg we;=¨ ùfï yelshdj  
 

                                         ^ fujeks ;d¾lsl lreKla i`oyd ,l=Kq 10hs' & 
 

 

Wmøj l%shd ud¾. 
o;a; úlD;s lsÍï j,g ,la ùu  wod, whqßka n,;, ,nd §u  

uqr mo ^Pasword& ,nd §u' 

m%;sM,h fjkia l< yelshs  m%;sM,h iajhxl%Shj hka;%h u`.ska Update lsÍu' 
m%;sM,h tla jrla muKla ridhkd.drfha § fjkia 
lsÍug ,nd §u'  

m%;sM, ;=kajk md¾Yjhla w;g 
m;a ùu $ ryiH Ndjh wdrlaId 
fkdùu  

wod, frda.shdg m%;sM,h flá mKsúv (SMS) u.ska 
heùu'  
,ndÿka tl ^mdiaj¾â& uqrmohla f,i Ndú;d lr 
m%;sM,h ,nd .ekSfï yelshdj'  

 

       mß.Klhla $ iaud¾Ü cx.u ÿrl:khla $ geí $ mß.Kl hka;%hla    iy  
 
        wka;¾cd, myiqlï                                   ^fuhska tllg ,l=Kq 10 hs& 
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A –  ldnksl wmøjH we;=,a lrk ia:dkh  
  ldnksl wmøjH hka;%hg we;=,a lsÍu  
 
  

B - fudagrh  
  hka;%h i|yd wjYH Yla;sh $ n,h $ jHdj¾:h ,nd §u  
 

  

C - má t<jqu  
  fudaagrfha cjh hka;%hg iïfm%aIKh lsÍu  
  

 

D - mdou  
hka;%fha nr l%udkql+,j fmd,jg iïfm%aIKh lsÍu $ hka;%fha ia:dhS;dj 
mj;ajd .ekSu $ lïmk wju lsÍu 
 

^yªkd .ekSu ,' 02 ld¾hh ,l=Kq 03 ne.ska   5 x 4 = 20) 

 

øjH  - uDÿ jdfka $ .e,ajkhsiska ;yvq $ we¨ñkshï ;yvq $ u< fkdlk jdfka   
;yvq  

           wjYH ñkqï j,g wkqj úlik Ñ;%h we|" ;yvqj lmd .ekSu;a" bkamiq kud   
.ekSu;a isÿ lrhs' fj,aäx lsÍu uÕska uQqÜgq fhdod .ekSu fyda fmdma ßjÜ 
Ndú;fhka iïnkaO lr .kS'  

    øjHhla i|yka lsÍu  -  ,l=Kq 5  
    l%shdj,sh   -   ,lqKq 10   

 

fudag¾ j¾.h   
;ks l,d fudagrh  fyda 
f;l,d fudagrh       ^,l=Kq 10& 
 
n, iïfm%aIK máh  
V má        ^,l=Kq 10& 
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 jeä ÿrlg iïfm%aIKh l< yels ùu  

 wê Ndrj,§ fudagrh wdrCId lrhs 

 kv;a;= wju ùu  

 

^jeks .e<fmk lreKq 02la i|yd ,l=Kq 10 x 2 = 20& 

 

t<jqï lmamshl N%uK fõ.h x kï"  

1200 x 25 = X x 40  

       X   =  
𝟏𝟐𝟎𝟎×𝟐𝟓𝟒𝟎  

       X   =  750 r.p.m 

 

t<jqï lmamsfha fldaKsl fõ.h = 
𝟕𝟓𝟎𝟔𝟎   rev /s 

    = 12.5  rev /s   ^,l=Kq 15& 

 

máfha fõ.h   = 2𝝅r 𝝎  

   = 2 × 𝟐𝟐𝟕 × 𝟒𝟎𝟐  × 𝟏𝟎−𝟐 × 𝟏𝟐.𝟓 

   = 15.71m 

                         ^,l=Kq 10& 
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(a)  

(i)  ksjdi WKqiqï lsÍu i|yd 
 f,day lemsi i|yd fhdod .ekSu 

 fudg¾ r: bkaOkhla i|yd Ndú;h 

 woykd.dr i|yd 
 

 

^,l=Kq 15 x 2 = 30) 

(ii)   msmsÍï we;sùu 

  .sks .ekSï we;s ùu 

 wd.%yKh ksid frda.S ;;a;aj we;s ùu 
 

^,l=Kq 15 x 2 = 30) 

(b)  

 .kaofhka - ^wdfjksl .kaOhka y÷kd .ekSu& 
 inka Èhr fhdod nqnq̈  .ekSu mÍlaId lsÍfuka 

 
 

^,l=Kq 20 x 2 = 40) 
 

(c)  

 .Eia fikai¾ ^ixfõolhla& 
 is,skavrh wdkakfha fhdod .ekSu 

 .sk ksjk WmlrK l%shd;aul ùu 

 ixfõol u.ska o;a; ,nd .ekSu 
 

 

(b)  

 .kaofhka - ^wdfjksl .kaOhka y÷kd .ekSu& 
 inka Èhr fhdod nqnq̈  .ekSu mÍlaId lsÍfuka 

 
 

^,l=Kq 20 x 2 = 40) 

(c)  

 .Eia fikai¾ ^ixfõolhla& 
 is,skavrh wdikakfha fhdod .ekSu 

 .sks ksjk WmlrK l%shd;aul ùu 

 ixfõol u.ska o;a; ,nd .ekSu 
 

^,l=Kq 25 x 2 = 50) 
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06' (a)  

 n;a msiSu$ wdydr msiSu 

 frÈ ue§u$ iE§u 

 j;=r fmdïm lsÍu 

 wdydr l,a ;nd .ekSug YS;rlKh Ndú;h 

 úÿ,s mxld Ndú;h 
 
jeks .e,fmk lreKq 04 la i|yd  

^,l=Kq 05 x 4 = 20) 

(i) (b)   

whs;uh whs;u .Kk cj iemhqu udisl Ndú;h 
meh 

kwh 

YS;lrKh 02 500 60 60 

úÿ,s ia;%slalh 02 1500 08 24 

n;a Wÿk 01 500 10 05 

is,sx mxldj 08 80 240 153'6 

úÿ,s nqnq¨ 
10 
04 
01 

40 
60 
10 

150 
60 
10 

60 
14'4 
1 

tl;=j 318 tall 
 
  uq¿ udisl úÿ,s n, mßfNdAckh  = 318kwh 

         fyda    tall  = 318 

 
  ´kEu m%dfhda.sl w.hka i|yd ,l=Kq ,nd fokak' 
 

^,l=Kq 03 x 15 = 45) 

(ii)  i,ld ne¨ lreKq  

 YS;lrKh Ndú;h wkqj iS;, mj;ajd .ekSug ON/OFF ùu iy wmj¾;l ùu 

 frÈ ue§ug Èkm;d ld,hla Ndú;h 

 oyj,a ld,fha úÿ,s mxld Ndú; 

 40W  n,an jeämqr 60W  iy 100W  n,an wjYHùug Ndú;h  

 

by; ´kEu 04 la i|yd o" fjk;a m%dfhda.sl ldrKdj,g o ,l=Kq ,nd fokak' 

 
 

(c)  (i)  ksjfia uq¿ mßfNdackh  350kwh ksid j.=j 02 f;dard .ksuq' 

  uq¿ n,an i|yd jehùu = 75.4kwh 

  (b)-(i) ms<s;=frka 

  fuys msßjeh 180 jeä tall fldgiska jeh jk f,i Wml,amkh lruq' 

  ^fjk;a idOdrK WmlrK i|yd o ,l=Kq fokak& 

fuu ksjfia wdf,dal .drfha msßjeh =     75.4 x 45 + 540 

     =  re' 3393.00  + 540 

 =  3933.00/ 333.45 

^,l=Kq 20& 
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(ii) LED n,an Ndú;d l< úg wvq ld¾hlaIu;djhlska m%;s§ma; n,anhlska ,efnk 

wdf,dalhu ,eîu' 

 Wod (- 40W m%;s§mk n,anhlska ,efnk wdf,dalh 4W  LED n,anhlska ,eîu' 

 ^,l=Kq 15& 

(iii) LED fhÿúg Ndú;h 
   

whs;u .Kkk cj w.h (w) Ndú;h ^meh& kwh 

10 04 150 06 

04 06 60 1.44 

01 16 10 0.6 
tl;=j 7.6 

 

 

LED n,an fhÿ miq wdf,dal Ndrfha msßjeh =     7.6 x 45  

      =  re' 342.00 

 

 

msßjeh wvq ùu      =  re.3393.00 – 342.00  

      =  re' 3051.00 

 

by; (b)(i) j.=jg wod<j n,anj, Ndú;hg ksjerÈ .Kkhkag ,l=Kq ,nd fokak' 
 

(d)      úÿ,s mxld fjkqjg fïi úÿ,s mxld Ndú;h 

 frÈ uÈk tljr Ndú;h 

 YS;lrKh ks;r ks;r weÍu je,elaùu 
^.e<fmk tla l%uhla fhdackd lsÍu i|yd& 
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07' (a)  úÿ,s ckkh i|yd we;s c,  mßudj =  40 x 20 m
3
/s 

          100 

      =  80 m
3
/s 

^,l=Kq 25& 

    (b)  wef<a c, mßudj  =  yrialv j¾. M,h x c,fha fõ.h 
   Q = AV 
 

    / Q  =   80 m
3
/s  V = 1 m/s 

 

 A  =   Bh 

  8   =  Bh x 1 

  8   = 2 h
2
 x 1 

  h
2
 = 4 

  h  = 2 m 

 

 

wef<a m<, = 4m + (0.2m x 2) 

  = 4.4m  
 

^,l=Kq 30& 

wef<a Wi = 2m + 1m +0.2m 

  = 3.2m  
^,l=Kq 30& 

    (c) úÿ,s n, ckkh i|yd 

 mj;akd úNj Yla;s   =  PGQH 

    = (1000 x 10 x 08 x 150)W 

    = 12 000, 000W 

    = 12 000KW 

    = 12 MW 

^,l=Kq 25& 

    (d) úÿ,s ckl cj  
 m%;sodkh    =  12, 000 x 0.95 

    = 11400KW 
^,l=Kq 20& 

    (e) (i) lDIsld¾ñl lghq;= i|yd c,h wjYH ùu 
mdkSh c,h wjYH;d i|yd fhoùu 
c,c Ôúka meje;au ;yjqre lsÍu 
jeks lreKq 02 la i|yd   

^,l=Kq 10 x 02 = 20& 
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(a)  

 Woï r<   - Tidal  

 ffcj ialkaO  - Biogas 

 N+;dmh   - Geothomal  

 uqyqÿ r< ;rx. Yla;sh- Wave  

 uqyqfoa WIaK;aj fjki wkqj  

(OTEC  - Ocean Thermal Energy Convertion) 
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(b) m%;sY; j¾Okh  = 
  −      ×     

 = 536.36% 

 fyda  

m%;sY; j¾Okh = 
  −      ×     

 = 118.75% 

 

(c)  wúksYaÑ;;dj (-  

 ld,.=Kfha we;sjk fjkialï 
 br mdhk br nisk fõ,dfõ we;sjk fjkialï  
 iq<fÕa fõ.fha we;sjk fjkialï yd ÈYdfõ we;sjk fjkialï 

         ^´kEu tla lreKa i|yd ,l=Kq 15& 

u`.yrjd .kakd wdldrh (-  

 fjk;a j¾.hl úÿ,s W;amdokhla uÕska ;=,kh lsÍu 

 yhsfv%da negß mela tlla Ndú;h 

 úÿ,sh wvqfjka Ndú;d jk fõ,djkays§ c, fmdïmh ud¾.fhka c,dYj,g c,h fmdïm 
lsÍu uÕska  

       ^tla lreKla i|yd ,l=Kq 15& 

(d)   

(i) úÿ,s n, Yla;s m%;s,dNh  = 
   ×        ×   ×        × 

      
  = (  ×      ×    ×        

  = (     ×       

  = 1.02 kWh/m
2     ^,l=Kq 30& 

 

(ii) ksh; úÿ,s n, wjYH;dj = 340W = 340JS
-1 

úÿ,sh .nvd lr .; fkdyels ksid   = 200 
    ×        

m%hdackhg .; yels iQ¾h m%;súlrKh  
 
    = 34W/m

2  
 
 
 

wjYH iQ¾h mek, m%udKh   = 
               

    

   = 10m
2
     ^,l=Kq 20& 
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(iii) 

 

 

 

 

 

 

 

 

 

 

9. (a)  

 c, mßfNdackh jeäùu  
 N+.; c, k, ;=<ska c,h ldkaÿ ùu  
 Wäia gexlsfhka c,h W;=rd hEu 
 c, ógrfha fodaIhla we;s ùu  

 
 

(b)   AB   -  fmd<j u;=msáka k<h hk neúka ldkaÿ mj;S kï o¾Ykh fõ'  
 
     BC    - fmdf<dj u;= msáka k<h .uka lrk neúka ldkaÿ mj;s kï o¾Ykh fõ' 
  
     CD    - fmdf<dj u;= msáka k<h .uka lrk neúka ldkaÿ mj;s kï o¾Ykh fõ' 

     ^,l=Kq 15& 
 
 

BE   -  B   iy C w;r;a E iy wdmiq fkdhk lmdgh w;r" E g wdikakj;a kej;=ï lmdg 
iïnkaO lr tajd jid wfkla lmdg újD; lr c, ógrfha l%shdldrS;ajh mÍCId lr 
n,d mdGdxl fjkia fõ kï c,h ldkaÿ fjk nj ;yjqre lr .; yel'      

                  ^,l=Kq 30& 
 

EF   - F ia:dkhg kej;=ï lmdghla  iïnkaO lr th jid E  wdikakfha we;s kej;=ï 
lmdgh újD; lr c, ógrfha mdGdxl fjkia fõ oehs mÍcId l< yel' fldkal%Sgh 
;=< ldkaÿ ùula fkdue;s kï fmd<j ;=< ldkaÿjla we;aoehs fuf,i mÍCId l< 
yel' fldka;%SÜ ;=< c,h ldkaÿ fõ kï th m<uqj  ksjerÈ l< hq;= h' 

                            ^,l=Kq 30& 

 

(c)   c,h msfrk fufydf;a isgu c, mßfNdackh idudkH c, Ndú;fha w.fhkau 
isÿjknj Wml,amkh lrhs' 

          ^.e,fmk tla ms<s;=rlg ,l=Kq 05hs&  
 

ta wkqj gexlsh msÍfï iS>%;djh - 7.5 l /min  - 2.5 l /min    = 5 l /min 

                 ^,l=Kq 10& 

 gexlsfha Odß;dj wkqj msÍug .;jk ld,h  = 
             ⁄  

                        ^,l=Kq 10& 

gexlsh msÍug .;jk ld,h       = 200min 

             = meh 2 úkdä 20            ^,l=Kq 05& 
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10. (a)  

 lemSu  

 jE,aäx lsÍu  

 ksuyï  lsÍu  

 ;Ska; wdf,am lsÍu  

 issÿre ú§u  

  ^,l=Kq 05 x 3  =  15& 

 

(b)  

(i) frdao lrej  - uDÿ hlv  

 lemSï myiqj  

 yev .id .ekfï yelshdj  

 mEiaiSug we;s yelshdj  

 frdaoh p,kfha§ we;sjk fjkialï j,g Tfrda;a;= §u  
 

(ii) ghrh  - ma,diaála $ fgmaf,daka $ uDÿ hlv  

 f.aÜgqj m;=f,a we;s mS,a, Èf.a iqugj p,kh ùu i|yd  
 

(iii) f.aÜgq rduqj  - uDÿ hlv fndlaia nd¾ $ .e,ajkhsiska hlv fndlaia nd¾ 

 Yla;su;a njla ,nd .ekSug yels ùu  
 

   ^øjH i|yd ,l=Kq - 05 fya;=j i|yd ,l=Kq   05hs& 

   ^,l=Kq 10 x 3  = 30) 

 

(c)  

 f.aÜgqfõ nr 

 welai,fha úIalïNh 

 mdßirsl ;;a;ajhkag Tfrd;a;= §u  

 Ndú; jk jdr .Kk 

 ^jeks lreKq 02 la i|yd ,l=Kq 10 x 2 = 20) 
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(d)  

 

 

 

 

 

 

 

 

oej frdaofha N%uK p,s;h uÕska .shr rdlalh f¾Çhj p,kh lrhs' túg f.aÜgqj o f¾Çhj 
weÍu iy jeiSu isÿ lr .; yel'  

 

             ^rEmhg ,l=Kq   25& 

            ^úia;rhg ,l=Kq 20& 

 

(e)    oej frdaofha N%uK fõ.h   =  

          =   
            

          = 70 rpm 

        =  
      ;;amrhg  

 

f.aÜgqj rEgkh ùfï fõ.h      =        ⁄    

          =     ×      ×   ×      ×      

          = 0.22 ms
-1

 

           (,l=Kq   35& 
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