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wOHlaI ckrd,a mKsjqvh

cd;sl wOHdmk fldñIka iNdj úiska ks¾foaYs; cd;sl wOHdmk wruqKq idlaId;a lr 
.ekSu iy fmdÿ ksmqK;d ixj¾Okh lsÍfï uQ,sl wruqKq iys; j tjl mej;s wka;¾.;h 
mokï jQ úIhud,dj kùlrKhg Ndck lr j¾I wglska hq;= pl%hlska iukaú; kj 
ksmqK;d mdol úIhud,dfjys m<uq jk wÈhr j¾I 2007 § cd;sl wOHdmk wdh;kh 
úiska Y%S ,xldfõ m%d:ñl yd oaú;Shsl wOHdmk lafIa;%hg y`ÿkajd fok ,È'

m¾fhaIKj,ska wkdjrKh jQ lreKq o wOHdmkh ms<sn`o úúO md¾Yaj bÈßm;a l< 
fhdackd o mokï lr f.k isÿ lrk úIhud,d ;d¾lSlrK l%shdj,shl m%;sM,hla f,i 
úIhud,d pl%fha fo jk wÈhr wOHdmk lafIa;%hg y`ÿkajd §u 2015 jif¾ isg wdrïN 
lr we;'

fuu ;d¾lSlrKh lrk ,o kj úIhud,dfõ uQ,sl wruqK jkqfha YsIH m%cdj jvd;a 
YsIH flakaøSh jQ iy l%shdldrlïmdol jQ wOHhk rgdjlg wj;S¾K lsÍu ;=<ska jev 
f,dalhg wjYH olaI;d iy ksmqK;dj,ska ikakoaO udkj iïm;la njg mßj¾;kh 
lsÍu hs'

fuu ;d¾lSlrK l%shdj,sfha § ish,q u úIh ksmqK;d mokï uÜgfï isg Wiia uÜgu 
olajd l%udkql+, j f.dvke`.Su i`oyd my< isg by<g .uka lrk isria ifudaOdk 
l%uh Ndú; lr we;s w;r úúO úIhj, § tl u úIh lreKq kej; kej; bÈßm;a ùu 
yels ;dla wju lsÍu" úIh wka;¾.;h iSud lsÍu iy l%shd;aul l< yels YsIH ñ;=re 
úIhud,djla ieliSu i`oyd ;sria ifudaOdk l%uh Ndú; lr we;'

úoHd bf.kqï - b.ekaùï l%shdj,sfha § m%dfhda.sl jev tys jeo.;a fldgils' YsIHhd 
wod< m%dfhda.sl jevj, by< uÜgulska ksr; ùu Tjqkag l=i,;d jeä ÈhqKq lr .ekSug" 
úoHd;aul úu¾Ykfha l%shdj,sh f;areï .ekSug iy Tjqkaf.a ixl,amuh wjfndaOh jeä 
ÈhqKq lr .ekSug Wojq fõ'

fuu m%dfhda.sl w;afmd; ilia lr we;af;a m%dfhda.sl mÍlaIK ukdj ie,iqï lsÍu" 
YsIHhska bf.kqï l%shdj,sh ;=< ld¾hlaIu f,i ksr; ùu iy fN!;sl úoHd úIh lafIa;% 
;=< YsIHhskaf.a m%dfhda.sl l=i,;d Tma kexùu hk ld¾h id¾:l lr .ekSug .=re - isiq 
fomd¾Yajhg u u`. fmkaùu wruqKq lr .ksñks'

cd;sl wOHdmk wdh;kfha wdh;k iNdfõ iy Ydia;%Sh lghq;= uKav,fha idudðlhskag;a" 
fuu m%dfhda.sl w;afmd; ilia lsÍug odhl jQ iïm;a mqoa.,hskag;a fuu ld¾hh id¾:l 
lr .ekSfuys,d lemùu ms<sn`o lD;{ ùug o uu fuh wjia:dj lr .ksñ'

wdpd¾h à'ta'wd¾'fÊ' .=Kfialr ñh
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh



iv

úoHd wOHlaI mKsjqvh

fuu m%dfhda.sl w;afmd; úoHd úIhh lafIA;%h ;=< YsIHhd m%ùK;ajh lrd f.k hEug 
Wojq jk f,i iïmdokh lr we;' fuu .%ka:h ilia lsÍfï § .=rejreka" úYajúoHd, 
wdpd¾hjreka iy úIhud,d úfYaI{hska iu`. wm lghq;= lr we;' fuu m%dfhda.sl 
w;afmdf;ys we;s mÍlaIK fN!;sl úoHd úIhud,d wruqKq uqÿkam;a lr .ekSfï woyi 
we;sj bÈßm;a lr we;'

mdi, ;=< m%dfhda.sl mÍlaIK lsÍfï jeo.;alu ms<sn| tlsfkl yd wka;¾ iïnkaOhla 
we;s" tkuq;a fjka fjka lreKq f,i i`oyka l< yels fya;= ;=kla my; olajd we;'

1' úoHd;aul ixl,am ̂ oekqu iy wjfndaOh& f.dvkexùug Wmldr ùu iy ffioaOdka;sl 
lreKq m%dfhda.sl lreKq yd ifudaOdkh lsÍu'

2' úu¾Ykd;aul l=i,;d jeä ÈhqKq lsÍu'

3' m%dfhda.sl l=i,;d f.dvkexùu iy m%.=K lsÍu'

hï m%dfhda.sl mÍlIKhla isÿ lrk úg" by; i`oyka l< fya;= .ek wjOdkh fhduq 
lrñka YsIHhd úIh jvd;a fyd`Èka f;areï .ekSug" YsIHhd ;=< úoHd{hl= i;= l=i,;d 
Tmakexùug iy YsIHhd ;=< úoHd" ;dlaIK" bxðfkare iy .Ks; lafIa;%j,g iïnkaO 
jeäÿr wOHdmkh yd /lshd wjia:d i`oyd wjYH yiqre l=i,;d m%.=K lsÍug" .=rejrhd 
Wojq lrkq we;ehs wms úYajdi lruq'

m%dfhda.sl jev ld¾hlaIu ùu i`oyd l%shdldrlïj, kshe<Su ;=<ska bf.k .kakd 
ia:dkhla njg úoHd.drh m;a úh hq;= h' ;j o úoHd.drh ;=< § ms<smeÈh hq;= my; olajd 
we;s ms<sfj;a ms<sn`o ud¾f.damfoaY .=rejrhd úiska ,nd Èh hq;= h'

• jev lrk ia:dkh msßisÿj ;nd .ekSu

• YsIHhska ;u lghq;= ms<sn`o jeä wjOdkhlska hq;=j isàu

• ridhk øjH wvx.= fnda;,aj, uQä wdÈh úoHd.dr fïi u; ;nd hEfuka je<lSu

• c,h" .Eia iy úÿ,sh wmf;a hEu wju jk mßÈ lghq;= lsÍu

• mÍlaIKh i`oyd § we;s u`. fmkaùu b;d m%fõYfuka lshùu iy wkq.ukh lsÍu

• .=rejrhdf.a oekqj;aNdjh hgf;a YsIHhd úoHd.drhg we;=¿ ùu

• úIh Ndr .=rejrhd úiska wkqu; lrk ,o mÍlaIK muKla YsIHhd úiska isÿ lsÍu

fuu m%dfhda.sl w;afmd; ilia lsÍfï m%h;akh id¾:l lr .ekSug odhl jQ úYajúoHd, 
wdpd¾hjrekag" .=rejrekag iy wfkl=;a iïm;a mqoa.,hskag lD;{ ùug o fuh 
wjia:djla f,i fhdod .ksñ' ;j o wjidk jYfhka wmf.a ;reK mrmqr f;dr;=rej,ska 
fmdfydi;a ;dlaIKsl jYfhka ÈhqKq iudcj, idudðlhska f,i iún, .ekaùug fuu 
m%h;akh bjy,a fõjdhs m;ñ'

wdpd¾h ta'ã' wfidal o is,ajd
wOHlaI
úoHd fomd¾;fïka;=j
cd;sl wOHdmk wdh;kh
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iïm;a odhl;ajh ^2018 ixfYdaê; msgm;&

wkqYdil;ajh   wdpd¾h à'ta'wd¾'fÊ' .=Kfialr ñh"
    wOHlaI ckrd,a" cd;sl wOHdmk wdh;kh'

wëlaIKh   wdpd¾h ta'ã' wfidal o is,ajd" wOHlaI"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

úIh kdhl;ajh   mS' u,úm;srK" fcHIaG lÓldpd¾h"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

ixialrKh       1' mS' u,úm;srK" fcHIaG lÓldpd¾h"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

        2' tï't,a'tia' msh;siai" iyldr lÓldpd¾h"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

        3' wd¾'ta' wurisxy fufKúh" iyldr lÓldpd¾h"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

NdId iólaIKh  ch;a mshoiqka" m%Odk Wm l¾;D" is¿ñK"
    ,xldfõ iSudiys; tlai;a m%jD;a;sm;% iud.u'

mß.Kl msgq ieliqu      1' wd¾'wd¾'fla' m;srK ñh" ld¾ñl iyldr"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

        2' chrejka úchj¾Ok" mß.Kl Ñ;%l ks¾udKYs,amS

úoHd.dr iydh  tï' je,smsáh" úoHd.dr iyldr"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

úúO iydh       1' ví'mS'mS' ùrj¾Ok ñh" úoHd fomd¾;fïka;=j"
    cd;sl wOHdmk wdh;kh'

        2' fla'wd¾' ohdjxY" úoHd fomd¾;fïka;=j"
    cd;sl wOHdmk wdh;kh'
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iïm;a odhl;ajh ^2015 uq,a msgm;&

wkqYdil;ajh   uydpd¾h ví'tï' wfír;ak nKavdr
    wOHlaI ckrd,a" cd;sl wOHdmk wdh;kh

fufyhùu iy wëlaIKh tï'tia't*a'mS' chj¾Ok" ksfhdacH wOHlaI ckrd,a"
    úoHd yd ;dlaIK mSGh" cd;sl wOHdmk wdh;kh

úIh iïnkaëlrKh   tï't,a'tia' msh;siai" iyldr lÓldpd¾h"
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ixialrKh       1' mS' u,úm;srK" fcHIaG lÓldpd¾h"
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        2' tï't,a'tia' msh;siai" iyldr lÓldpd¾h"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh

        3' tï'wd¾'mS'whs'fÊ'fyar;a ñh" iyldr lÓldpd¾h"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh

        4' ví'ã'whs' Wmud,a" iyldr lÓldpd¾h"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh

        5' wd¾'ta' wurisxy fufKúh" iyldr lÓldpd¾h"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh

f,aLl uKav,h      1' mS' u,úm;srK" fcHIaG lÓldpd¾h"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh

        2' ví'ta'ã' r;akiQßh" úY%dñl m%Odk jHdmD;s ks,OdÍ
    ^fN!;sl úoHd&" cd;sl wOHdmk wdh;kh

        3' î'tA';s,lr;ak" úY%dñl jHdmD;s ks,OdÍ
    ^fN!;sl úoHd&" cd;sl wOHdmk wdh;kh
    úY%dñl Y%S',x'w'm'fia' II

        4' ã'tia'ú;dkdÉÑ" úY%dñl m%Odk jHdmD;s ks,OdÍ
    ^wOHdmk ;dlaIKh&"  cd;sl wOHdmk wdh;kh

        5' tÉ'tia'fla' úch;s,l" úY%dñl Y%S' ,x' w' m' fia' I

        6' ta' iq.;md," úY%dñl .=re fiajh  I

        7' ta' fyÜáwdrÉÑ" fcHIaG jevigyka ks,OdÍ"
    cd;sl wOHdmk fldñIka iNdj

úIh WmfoAYkh      1' fN!;sl úoHdj ms<sn| iïudk uydpd¾h à'wd¾' wdßhr;ak
iy we.hSu       2' uydpd¾h tia'wd¾'ã' frdaid" fld<U úYajúoHd,h

        3' uydpd¾h fÊ'fla'ã'tia' chfk;a;s" fld<U úYajúoHd,h

        4' wdpd¾h tï'fla'chkkao" fld<U úYajúoHd,h

        5' uydpd¾h fla'mS'tia'iS' chr;ak" fld<U úYajúoHd,h
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        6' uydpd¾h ã'ã'tka'î' ohd" fld<U úYajúoHd,h

        7' úY%dñl uydpd¾h wdpd¾h whs'fla' fmf¾rd

        8' uydpd¾h Ô'tï't,a'mS' wfmdkaiq"
    Y%S ,xld inr.uqj úYajúoHd,h

        9' úY%dñl uydpd¾h wdpd¾h î'tia'î' lreKdr;a;

       10' wdpd¾h mS'ví'tia'fla' nKavdrkdhl"
    fmardfoKsh úYajúoHd,h

       11' wdpd¾h t,a'wd¾'tA'fla' nKavdr"
    fmardfoKsh úYajúoHd,h

       12' wdpd¾h ù'tA' fifkúr;ak ñh" fmardfoKsh úYajúoHd,h

       13' wdpd¾h fÊ'mS' ,shkf.a" fmardfoKsh úYajúoHd,h

       14' wdpd¾h iS'mS' ch,;a" fmardfoKsh úYajúoHd,h

       15' uydpd¾h fÊ'iS'tka' rdfÊkaø" Y%S ,xld újD; úYajúoHd,h

       16' uydpd¾h ví'Ô'ã' O¾ur;ak" reyqKq úYajúoHd,h

       17' wdpd¾h fÊ'ta'mS' fndaêl" reyqKq úYajúoHd,h

       18' uydpd¾h tia'wd¾'ã' ld,sx.uqo,s" le,Ksh úYajúoHd,h

       19' wdpd¾h mS' .Slshkf.a" Y%S chj¾Okmqr úYajúoHd,h

iajdëk we.hSu      1' mS' úl%ufialr" úY%dñl .=re fiajh »

        2' fÊ'wd¾' ,xldmqr" .=re fiajh »"
    úl%uYS,d uOH úoHd,h" .sßW,a,

rEm igyka       1' ví'ta'ã' r;akiQßh" úY%dñl m%Odk jHdmD;s ks,OdÍ
    ^fN!;sl úoHd&" cd;sl wOHdmk wdh;kh

        2' fÊ' wd¾' ,xldmqr" .=re fiajh »"
    úl%uYS,d uOH úoHd,h .sßW,a,

        3' chrejka úchj¾Ok" mß.Kl Ñ;%l ks¾udKYs,amS

mß.Kl msgq ieliqu      1' wd¾'wd¾'fla' m;srK ñh" ld¾ñl iyldr"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh

        2' chrejka úchj¾Ok" mß.Kl Ñ;%l ks¾udKYs,amS

isxy, NdId ixialrKh k§ wud chfialr ñh" wOHdmk{" m%d:ñl wOHdmk
    fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh'

úoHd.dr iydh  tï' je,smsáh" úoHd.dr iyldr"
    úoHd fomd¾;fïka;=j" cd;sl wOHdmk wdh;kh

úúO iydh       1' ví'mS'mS' ùrj¾Ok ñh" úoHd fomd¾;fïka;=j"
    cd;sl wOHdmk wdh;kh

        2' fla'wd¾' ohdjxY" úoHd fomd¾;fïka;=j"
    cd;sl wOHdmk wdh;kh
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ye¢kaùu

2017 j¾Ifha isg l%shd;aul jk kj w' fmd' i' ^Wiia fm<& fN!;sl úoHdj úIh 
ks¾foaYfha wvx.= m%dfhda.sl úoHd.dr mÍlaIK 42 ms<sn| iúia;r lreKq we;=<;a .=re-
isiq fomsßi úiska Ndú; l< yels .%ka:hla f,i zw' fmd' i' ^Wiia fm<& fN!;sl 
úoHdj" m%dfhda.sl w;afmd;Z" cd;sl wOHdmk wdh;kfha úoHd fomd¾;fïka;=j u.ska 
ms<sfh, lrkq ,en we;' 2017 úIh ks¾foaYh i|yd jk m%dfhda.sl ,ehsia;=j msgq wxl º 
iy º¸ ys we;=<;a lr we;' fuu .%ka:h w' fmd' i' ^Wiia fm<& fN!;sl úoHd .=rejreka 
iy YsIHhka fjkqfjka ilia lr we;s .%ka:hla jqj o" YsIHhd ieu úgu .=rejrhdf.a 
wkqoekqu iy u. fmkaùu hgf;a m%dfhda.sl úoHd.dr mÍlaIKj, kshqla; ùu WÑ; 
fõ' úoHd.drh ;=< § ms<smeÈh hq;= wdpdr O¾u" wdrlaIl mQ¾fjdamdhhka ms<sn| .=re-isiq 
fomd¾Yajhu úfYaIfhka ie,ls,su;a úh hq;= h'

fuu .%ka:h i|yd ieu m%dfhda.sl mÍlaIKhlau zmÍlaIKfha kuZ" zWmlrK yd øjHZ" 
zisoaOdka;hZ" zl%uhZ" zmdGdxl iy .Kkh lsÍïZ" zks.ukhZ hk lreKq hgf;a wjYH 
;ekaj, wod< rEmigyka iu. olajd we;' i|yka l< hq;= úfYaI lreKq" zigykZ hgf;a 
olajd we;' YsIHhd úiska m%dfhda.sl mÍlaIK jd¾;d lsÍu o wod< Wmfoia mßÈ isÿ úh 
hq;= h' fuys § olajd we;s mÍlaIKj,g wu;rj bf.kqï-b.ekaùï l%shdj,sh Yla;su;a 
lsÍug wjYH wod< m%dfhda.sl l%shdldrlï" .=re wdo¾Yk" m%dfhda.sl mÍlaIK wdÈh iqÿiq 
mßÈ ie,iqï lsÍfï ksoyi .=rejrhd i;= fõ' ;j o" fï jk úg mdi,a moaO;sh ;=< riÈh 
Ndú;h yels ;rï iSud lsÍug Wmfoia ,eî we;'

fuu .%ka:fhys uq,a msgm; 2009 j¾Ifha isg l%shd;aul jk ̂ 2012 j¾Ifha § miqúuiqï l<& 
úIh ks¾foaYfha wvx.= m%dfhda.sl úoHd.dr mÍlaIK 46 i|yd Wmfoia wvx.= .%ka:hla 
f,i 2015 j¾Ifha § ilia lr ksu lrk ,È' tu .%ka:h ilia lsÍfï § fuys tk ieu 
mÍlaIKhlau mdfya w;ayod n,kq ,en we;' 2017 j¾Ifha isg l%shd;aul jk kj úIh 
ks¾foaYh i|yd tu .%ka:h ixialrKh lsÍfï § my; i|yka m%Odk ixfYdaOk lrkq 
,en we;'

• 2009 m%dfhda.sl ,ehsia;=fõ wvx.= my; i|yka mÍlaIK bj;a lsÍu'

mÍlaIK wxlh mÍlaIKfha ku

   32 ógr fia;=j Ndú; lrñka m%;sfrdaO folla iei£u

   35 úNjudkh Ndú;fhka m%;sfrdaO iei£u

   37 úNjudkh Ndú;fhka b;d l=vd úoHq;a.dul n, fiùu 
^;dm úoHq;a hq.auhl&

   44 lïì rduqjla Ndú;fhka inka mg,hl mDIaÀl wd;;sh 
fiùu'

• zmÍlaIK wxl 24( ksh; mßudfõ § jdhqjl mSvkh yd ksrfmalaI WIaK;ajh w;r 
iïnkaO;dj i;Hdmkh lsÍuZ i|yd fï olajd mdi,a moaO;sh ;=< idïm%odhsl f,i 
Ndú; lrk zksh; mßud jdhq WmlrKhZ fjkqjg zfndaâka mSvk wdudkhZ fhdod 
f.k tu mÍlaIKh lrk wdldrh meyeÈ,s lsÍu'



ix

;j o" fuys § .=rejreka fjkqfjka úfYaIfhka i|yka l< hq;= lreKla jkqfha fN!;sl 
úoHd wOHdmkh Tiafia" jeäÿr m¾fhaIKj,g fhduq jk .=rejrekag" isiqkaf.a úoHd;aul 
l=i,;d Tmakxjkq jia m%dfhda.sl mÍlaIK ie,iqï lsÍu" jeä ÈhqKq lsÍu" we.hSï jeks 
lafIa;%j, fndfyda m¾fhaIK bv m%ia;d we;s nj hs'

;j o fuys i|yka mÍlaIKj, wvqmdvq wef;d;a ta ms<sn| úoHd fomd¾;fïka;=jg oekqï 
§u" bÈß ixialrK i|yd uy;a rel=,la jkq we;'
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2017 j¾Ifha isg l%shd;aul jk w'fmd'i' ^Wiia fm<&
fN!;sl úoHdj úIh ks¾foaYh i|yd m%dfhda.sl ,ehsia;=j

1. jZkshr le,smrh Ndú;h

2. uhsfl%daógr bial=remamq wdudkh Ndú;h

3. f.da,udkh Ndú;h

4. p, wKaùlaIh Ndú;h

5. n, iudka;rdi% kshuh i;Hdmkh lsÍu
iy th Ndú;fhka fok ,o jia;=jl ialkaOh fiùu

6. >Q¾K ms<sn| uQ,O¾uh Ndú;fhka jia;=jl ialkaOh ks¾Kh lsÍu

7. U k<h Ndú;fhka øjhl idfmalaI >k;ajh fiùu

8. fyhd¾ WmlrKh Ndú;fhka øjhl idfmalaI >k;ajh fiùu

9. nr fh¥ mÍlaId k<hla Ndú;fhka øjhl >k;ajh fiùu

10. ir, wj,ïnh Ndú;fhka .=re;ajc ;ajrKh fiùu

11. fy,slaiSh ÿkaklska wj,ïnkh lr we;s jia;=jl ialkaOh yd foda,k ld,d-
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jZkshr le,smrh Ndú;h

1'  ,S l=Üáhl mßudj fiùu
2'  PVC k< lene,a,l øjH mßudj fiùu
3'  >k f.da,hl øjHfha mßudj fiùu
4'  l=yr is,skavrhl wNHka;r mßudj fiùu

øjH yd WmlrK

jZkshr le,smrhla" ,S l=Üáhla ^2 cm x 4 cm x 6 cm muK&" PVC k< lene,a,la [1.3 cm (1⁄2"), 6 
cm]" >k f.da,hla 2 cm muK úIalïNh we;s msxfmdx fnda,hla} iy l=yr is,skavrhla ^wdlsñãia 
is,skavr >k mksÜgqj&

isoaOdka;h

wNHka;r ykq

jZkshr mßudKh

wp, ykqj

i¾mK ykqj

m%Odk mßudKh

ndysr ykq

l+r

= 0.1 mm

l=vd u ñkqu

01mÍËK wxl

jZkshr mßudKh

m%Odk mßudKh

1'1 rEmh - jZkshr le,smrh

1'2 rEmh - jZkshr mßudKh iy m%Odk mßudKh úYd,kh lr neÆ úg

1' ,S l=Üáfha È. l o m<, b o Wi h o kï mßudj  =  l b h

2' k<fha ndysr úIalïNh d0 o" wNHka;r úIalïNh di o" È. l o kï"

wod< tallj,ska  l=vd u ñkqu « m%Odk mßudKfha l=vd u fldgil È.

k<h idod we;s øjH mßudj                              fõ'                          

3' f.da,fha úIalïNh d kï" f.da,fha mßudj               fõ'            

l=vd u ñkqu } m%Odk mßudKfha fldgil È. - jZkshr mßudKfha fldgil È.

mdif,a úoHd.drj, Ndú; lrk jZkshr le,smrhl m%Odk mßudKfha fldgia n" 
jZkshr mßudKfha fldgia Nj,g fnod we;s kï"

l=yrfha  mßudj               fõ'

4' l=yr is,skavrfha .eUqr l o" wNHka;r úIalïNh d o kï"



2

l%uh

imhd we;s jZkshr le,smrfha l=vd u ñkqu fidhd igyka lr .kak' uQ,dxl jro fidhd igyka 
lr .kak'

 1' ,S l=Üáhl È." m<," Wi fiùu

• ,S l=Üáfha ñkqï .ekSfï §  1'3 rEmfhys oelafjk mßÈ 
jZkshr le,smrh ilia lr mdGdxl .Kkh lrkak'

• È." m<," Wi i|yd ia:dk ;=kl ñkqï f.k" fYdaê; 
mdGdxl 1'1 j.=fjys igyka lr .kak'

 2' PVC k< lene,a,l øjH mßudj fiùu

• PVC k< lene,af,a ndysr úIalïNh uekSfï § 1'4 rEmfhys oelafjk mßÈ jZkshr le,smrh 
iSreudre lr mdGdxl .Kkh lrkak'

• tlsfklg ,ïn úIalïN folla f.k 1'2 j.=fjys igyka lr .kak'

• k<  lene,af,a wNHka;r úIalïNh uekSfï §  1'5 rEmfhys oelafjk mßÈ jZkshr le,smrh ilia 
lr mdGdxl .kak'

• tlsfklg ,ïn úIalïN folla ,nd f.k 1'2 j.=fjys igyka lr .kak'

• k< lene,af,a È. ia:dk ;=klska uek f.k 1'3 j.=fjys igyka lr .kak ^fï ia:dk ;=k 
tlsfklg iudk mr;r mj;sk mßÈ f;aÍug j. n,d .kak&'

 3' >k f.da,hl øjHfha mßudj fiùu

• f.da,fha úIalïNh uekSfï § 1'6 rEmfhys oelafjk mßÈ 
jZkshr le,smrh ilia lr mdGdxl .Kkh lrkak'

• tlsfklg ,ïn ÈYd ;=kla Tiafia mj;sk úIalïN i|yd 
jk mdGdxl f.k 1'4 j.=fjys igyka lr .kak'

1'3 rEmh

1'4 rEmh

1'6 rEmh

1'5 rEmh
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 4' l=yr is,skavrhl wNHka;r mßudj fiùu

• l=yr is,skavrfha wNHka;r úIalïNh fmr mßÈ 1'5 rEmfhys ±lafjk wdldrhg .Kkh lr 1'5 
j.=fjys igyka lr .kak'

• l=yrfha .eUqr uekSfï § 1'7 rEmfhys oelafjk mßÈ jZkshr le,smrh iSreudre lr" ia:dk ;=kl 
mdGdxl f.k 1'6 j.=fjys igyka lr .kak'

mdGdxl yd .Kkh

jZkshr le,smrfha l=vd u ñkqu  }

jZkshr le,smrfha uQ,dxl jro    }

  

 1'  ,S l=Üáfha ñkqï i|yd

 2' k< lene,af,a ñkqï i|yd

 

1'7 rEmh

fYdaê;
mdGdxlh    (i)           (ii)      (iii)      uOHkH w.h (cm)

È. l (cm)

m<, b (cm)

Wi h (cm)

1'1 j.=j

fYdaê; mdGdxlh    (i)          (ii)      (iii)      uOHkH w.h (cm)

È. l (cm)

1'3 j.=j

       fYdaê;
      mdGdxlh            (i)              (ii)          (iii)      uOHkH w.h (cm)

wNHka;r úIalïNh
       di (cm)

ndysr úIalïNh
       do (cm)

1'2 j.=j
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 3' >k f.da,fha ñkqï i|yd

      

 4' l=yr is,skavrfha ñkqï i|yd

wod< isoaOdka;h wkqj .Kkh lrkak'

m%;sM,

by; .Kkh lsÍï wkqj Tnf.a m%;sM, igyka lrkak'

idlÉPdj

fï ks.uk yd tajdfha fodaI ms<sn| Tnf.a woyia o" ta w.hhka jvd;a ksjerÈj .ekSu i|yd Tnf.a 
fhdackd o bÈßm;a lrkak'

igyk

jZkshr le,smrhl uQ,dxl jro jZkshr mßudKfha uQ,sl msysàu wkqj lshjk wdldrh;a" fYdaOkh 
i|yd tu w.h wod< ñkqfuka wvq l< hq;= o" tfia ke; fyd;a ñkqug tl;= l< hq;= o hkak 
;SrKh lsÍu;a jeo.;a fõ'

fYdaê;
mdGdxlh    (i)           (ii)      (iii)      uOHkH w.h (cm)

f.da,fha
úIalïNh
d (cm)

1'4 j.=j

fYdaê;
mdGdxlh    (i)           (ii)      (iii)      uOHkH w.h (cm)

wNHka;r
úIalïNh
d (cm)

1'5 j.=j

fYdaê;
mdGdxlh    (i)           (ii)      (iii)      uOHkH w.h (cm)

.eUqr
l (cm)

1'6 j.=j
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ykq tlsfkl iam¾Y jk mßÈ le,smrfha jZkshr mßudKh iSreudre l< úg jZkshr le,smr foll 
uQ,dxl jro igyka jk wdldr by; rEm igykaj,ska oelafõ'

1'8 rEmhg wkqj uQ,dxl jro ^jZkshr mßudKfha Y+kHh yd m%Odk mßudKfha Y=kHh w;r 
mr;rh& mßudKfhka Rcq j u lshùug mq¿jk' tu w.h 0'3 mm fõ' ksje/È mdGdxlh úh 
hq;af;a jZkshr mßudKh p,kh jQ ÿr m%udKhhs' jZkshr mßudKfha p,kh wdrïN jkafka 
fï msysàfï isg h' tfy;a mdGdxl jd¾;d lrkafka m%Odk mßudKfha Y+kHfha isg h' tu 
ksid fYdaOkh i|yd fï w.h ^0'3 mm& wod< mdGdxlfhka wvq l< hq;= h'

1'9 rEmhg wkqj uQ,dxl jro jZkshr mßudKfha Y+kHh yd m%Odk mßudKfha Y+kHh w;r 
mr;rh mßudKfha oelafjk mdGdxlfhka Rcqj u ,nd .; fkdyels h' iumd; jk mdGdxlh 
olajd we;s jZkshr fldgiaj, mr;rfhka m%Odk mßudKfha fldgiaj, mr;rh wvq lsÍfuka 
uQ,dxl jrfoys w.h ,nd .; yels fõ'

uQ,dxl jro = (8 x 0.9 - 7.0) mm = (7.2 - 7.0) mm = 0.2 mm fõ' fYdaOkh i|yd fï w.h (0.2 mm) 
wod< mdGdxlhg tl;= l< hq;= fõ'

tfuka u jZkshr mßudKfha we;s uq¿ fldgia .Kkska iumd; jk mdGdxlhg wkqrEm w.h 
wvq lr ,efnk w.h" jZkshr mßudKfha l=vd u ñkqfuka .=K lsÍfuka o b;d myiqfjka 
uQ,dxl jro fiúh yels h'
fï wkqj"
uQ,dxl jro = (10 - 8) 0.1 mm = 0.2 mm fõ'

1'8 rEmh 1'9 rEmh
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uhsfl%daógr bial=remamq wdudkh Ndú;h

1' isyska lïìhl úIalïNh fiùu
2' jdfka $ ùÿre f.da,hl úIalïNh fiùu
3' wKaùlaI lodjl >klu fiùu
4' Pdhd msgm;a lvodishl >klu fiùu

øjH yd WmlrK

uhsfl%daógr bial=remamq wdudkhla" [^wdudk 22 muK&]" isyska lïìhla" jdfka f.da,hla ^5 mml 
muK fnda,a fnhdßka f.da,hla&" wKaùlaI lodjla iy Pdhd msgm;a lvodishla

isoaOdka;h

l%uh

uhsfl%daógr bial=remamq wdudkfha l=vd u ñkqu ,nd .kak' boao lsKsysrh iu. iam¾Y jk mßÈ 
Èod, ysfika muKla w,a,d lrljkak ^boao lsKsysr iu`. iam¾Y jQ úg fyda boao yd lsKsysr hï 
jia;=jla iu`. iam¾Y jQ úg áls-áls Yíohla ksl=;a lrñka Èod, ysi ksoyfia lrlefõ&' uQ,dxl 
jrola fmkakqï lrkafka kï tu jro igyka lr .kak'

1' lïìfha úIalïNh uekSfï § lïìh boao yd lsKsysrh w;r /|efjk mßÈ Èod, ysi lrljd 
úIalïNfha w.h ,nd .kak' lïìh tys wlaIh jgd 900lska lrljd mdGdxl ,nd .kak' lïìfha 
ia:dk ;=kl tmßÈ mdGdxl ,nd .kak' fYdaê; mdGdxl my; oelafjk 2'1 j.=fjys igyka lr .kak'

2' f.da,h boao iy lsKsysrh w;r /|efjk fia ilia lr" f.da,fha tlsfklg ,ïn úIalïN ;=kla 
Tiafia mdGdxl ,nd .kak' fYdaê; mdGdxl my; oelafjk 2'2 j.=fjys igyka lr .kak'

3' wkaùlaI lodj" boao iy lsKsysrh w;r r|jd tys ia:dk ;=kl >klu i|yd mdGdxl ,nd .kak' 
fYdaê; mdGdxl my; oelafjk 2'3 j.=fjys igyka lr .kak'

4' Pdhd msgm;a lvodish lene,s 20lg lmd tajd tl u; tl ;nd tajdfha >klu i|yd mdGdxl 
,nd .kak' tmßÈ ia:dk ;=kl mdGdxl ,nd .kak' fYdaê; mdGdxl my; oelafjk 2'4 j.=fjys 
igyka lr .kak'

02mÍËK wxl

wod< tallj,ska WmlrKfha l=vd u ñkqu

bial=remamq wka;rd,h x o" jD;a; mßudKfha fldgia .Kk n o kï"

2'1 rEmh - uhsfl%daógr bial=remamq wdudkh

lsKsysr boao Èod,h Èod, ysi
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mdGdxl yd .Kkh

uhsfl%daógr bial=remamq wdudkfha l=vd u ñkqu }

uQ,dxl jro }

m%;sM,

by; .Kkh lsÍï wkqj Tnf.a m%;sM, igyka lrkak'

idlÉPdj

fï ks.uk yd tajdfha fodaI ms<sn| Tnf.a woyia o" tu w.hhka jvd;a ksje/Èj ,nd .ekSu i|yd 
Tnf.a fhdackd o bÈßm;a lrkak'

igyk

uhsfl%daógr bial=remamq wdudkhl m%Odk mßudK f¾Ldjg idfmalaIj jD;a;dldr mßudKfha Y+kHh 
msysgk wdldrh wkqj uQ,dxl jro lshjk wdldrh;a" fYdaOkh i|yd tu w.h wod< ñkqfuka wvq 
l< hq;= o" tfia ke; fyd;a ñkqug tl;= l< hq;= o hkak ;SrKh lsÍu;a jeo.;a fõ'

uOHkH
úIalïNh

(mm)

lïìfha úIalïNh (mm)

(i)                      (ii)                     (iii)

uOHkH
úIalïNh

(mm)

f.da,fha úIalïNh (mm)

(i)                      (ii)                     (iii)

uOHkH
>klu
(mm)

wKaùlaI lodfõ >klu (mm)

(i)                      (ii)                     (iii)

fYdaê;
mdGdxlh

lvodisfha 
uOHkH

>klu (mm)

len,s 20l >klu (mm) len,s 20
uOHkH

>klu (mm)(i)             (ii)             (iii)

2'1 j.=j

2'2 j.=j

2'3 j.=j

2'4 j.=j
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boao lsKsysr iu`.  iam¾Y jk mßÈ Èod, ysfika w,a,d lrlejQ úg uhsfl%daógr bial=remamq wdudkj, 
uQ,dxl jro igyka jk wdldr folla by; rEm igykaj,ska oela fõ'
 
2'2 rEmhg wkqj uQ,dxl jro ̂ m%Odk mßudK f¾Ldj iy jD;a;dldr mßudKfha Y+kHh w;r mr;rh& 
0.02 mm fõ' ta wkqj jD;a;dldr mßudKfha Y+kHh msysgkafka m%Odk mßudK f¾Ldjg my<sks' 
jD;a;ldr mßudKh N%uKh ùu wdrïN jkafka 0.02 mm isg h' tuksid fYdaOkh i|yd fuu w.h 
wod< mdGdxlfhka wvq l< hq;= h'
 
2'3 rEmhg wkqj jD;a;dldr mßudKfha Y+kHh msysgkafka m%Odk mßudK f¾Ldjg by<sks' ta wkqj 
uQ,dxl jro 0.01 mm fõ' jD;a;dldr mßudKfha Y+kHh mßudK f¾Ldj yd iïmd; jkafka th 
0.01 mmla m%Odk mßudK f¾Ldj foig lrlejQ miq h' tu ksid fYdaOkh i|yd fuu w.h wod< 
mdGdxlhg tl;= l< hq;= h'

Pdhd msgm;a lvodishl >klu uekSfï § WmlrKfha l=vd u ñkqug wkqj m%;sY; fodaIh 1]la fyda 
Bg wvq fyda jk fia >klu mdGdxlfhka ,efnk mßÈ Pdhd msgm;a len,s ixLHdj f;dard .; hq;= h'

2'2 rEmh 2'3 rEmh
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f.da,udkh Ndú;h

1' wKaùlaI lodjl >klu fiùu 
2' f.da,Sh jl% mDIaGhl jl%;d wrh fiùu

øjH yd WmlrK
f.da,udkh" ;, ̂m%ldY iu;,& ùÿre lene,a,la" wKaùlaI lodjla" Trf,daiq ùÿrejla" ógr fldaÿjla 
fyda jZkshr le,smrhla

isoaOdka;h

l%uh

f.da,udkfha l=vd u ñkqu ,nd .kak' f.da,udkfha mdo" ;, ùÿre mDIaGh u; ;nd bial=remamqfõ 
;=v ùÿre mDIaGfha iam¾Y jk mßÈ ilia lrkak' fuh ùÿre mDIaGfhka wdxYsl mrdj¾;kfhka 
iEfok bial=remamq ;=fvys m%;sìïnh;a" bial=remamqfjys ;=v;a" iam¾Y jk mßÈ ilia lsÍfuka isÿ l< 
yels h' isria mßudKfha iy jD;a;dldr mßudKfha mdGdxl weiqfrka bial=remamq ;=fvys msysàug 
wkqrEm mdGdxlh ,nd f.k igyka lr .kak'

1' bial=remamqj u|la by<g Tfidjd wKaùlaI lodj bial=remamqjg my<ska msysgk mßÈ ùÿre mDIaGh 
u; ;nd bial=remamq ;=fvka wKaùlaI lodfõ by< mDIaGh iam¾Y jk mßÈ bial=remamqj lrljd 
wkqrEm mdGdxlh ,nd .kak' fï whqßka wKaùlaI lodfõ ia:dk ;=kl mdGdxl ,nd .kak' ;, 
ùÿre mDIaGfha ,nd.;a mdGdxlh yd fuu mdGdxl w;r wka;rh 3'1 j.=fõ igyka lr.kak'

 f.da,udkfha mdo f.da,Sh mDIaGh iam¾Y jk fia o" bial=remamqfõ ;=v f.da,Sh mDIaGh iam¾Y jk 
fia o 3'2 rEmfhys oelafjk mßÈ bial=remamqj ilia lr wkqrEm mdGdxlh ,nd f.k ;, ùÿre 
mDIaGfhka ,nd.;a mdGdxlh w;r wka;rh h' igyka

 f.da,udkh lvodishla u; ;nd ;o lrkak' mdoj, ;=vq u`.ska we;s lrk i,l=Kq w;r ÿr jZkshr 
le,smrfha wNHka;r ykqj, ;=vq weiqfrka uek .ekSfuka fyda ógr fldaÿfjka uek.ekSfuka 
f.da,udkfha mdo w;r ÿr ,nd .kak'

03mÍËK wxl

f.da,udkfha bial=remamq wka;rd,h  x  o" jD;a;dldr mßudKfha fldgia .Kk y  o kï"

bial=remamq ;=v jl% mDIaGh iam¾Y lrk ,laIHhg mdo ;,fha isg we;s Wi h o" 

f.da,udkfha mdo folla w;r mr;rh a o" f.da,Sh mDIaGfha jl%;d wrh R o kï"

l=vd u ñkqu

3'1 rEmh - f.da,udkh 3'2 rEmh

isria mßudKh jD;a;dldr mßudKh
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mdGdxl yd .Kkh

bial=remamq ;=v mdo ;,h iam¾Y lrk úg mdGdxlh  }

m%;sM,

by; .Kkh lsÍï wkqj Tnf.a m%;sM, igyka lrkak'

idlÉPdj

fï ks.uk yd tajdfha fodaI ms<sn| Tnf.a woyia o" tu w.hhka jvd;a ksje/Èj ,nd .ekSu i|yd 
fhdackd o bÈßm;a lrkak'

igyk

mDIaGh W;a;, fyda wj;, ùu wkqj" jl%;d wrh uekSfï § hys ksje/È w.h i|yd wdrïNl mdGdxlh 
^bial=remamq ;=v" mdo ;, iam¾Y lrk úg mdGdxlh& wod< mdGdxlfhka wvq l< hq;= o" tfia ke; 
fyd;a wod< mdGdxlhg tl;= l< hq;= o hkak ;SrKh lrkak'

jD;a;dldr mßudKh lrljk ÈYdj wkqj tu mßudKfha mdGdxlh lshùug ie,ls,su;a úh hq;= 
h' jdudj¾;j lrleùfï § jD;a;dldr mßudKfha igyka mdGdxlh fl<ska u lshúh yels w;r 
olaIsKdj¾;j lrleùfï § jD;a;dldr mßudKfha igyka uq¿ fldgia .Kkska jD;a;dldr mßudKfha 
igyka mdGdxlh wvq lsÍfuka kshñ; jD;a;dldr mdGdxlh ,nd .; yels h'

uOHkH
>klu
(mm)

wKaùlaI lodfõ >klu (mm)

(i)                      (ii)                     (iii)

3'1 j.=j

h ys w.h                                                     = ....... mm  (i)

f.da,udkfha mdo folla w;r ÿr (a)                     = ....... mm  (ii)

a ys uOHkH w.h                                            = ....... mm  (iii)

isoaOdka;hg wkqj Trf,daiq ùÿrefõ jl%;d wrh R .Kkh lrkak'



11

p, wKaùlaIh Ndú;h

1' flaYsl k<hl wNHka;r úIalïNh fiùu
2' rn¾ k<hl wNHka;r úIalïNh fiùu
3' rn¾ k<hl ndysr úIalïNh fiùu

øjH yd WmlrK

p, wKaùlaIhla" flaYsl k<hla" rn¾ k<hla" wdOdrlhla iy iam%S;= f,j,hla

isoaOdka;h

l%uh

p, wKaùlaIfha l=vd u ñkqu fidhd igyka lr .kak' p, wKaùlaIh iam%S;= f,j,hla Ndú; lr 
tys mdoj, we;s ix;,k bial=remamq u`.ska ix;,kh lr .kak'

WmlrKfha wKaùlaI fldgi yd taldlaI jk mßÈ flaYsl k<h wdOdrlhla u`.ska ;sriaj r|jd 
wKaùlaIfhka flaYsl k<fha uqyqK; kdNs.; lrkak'

p, wKaùlaIfha yria lïì 4'2 rEmfhys oelafjk whqre ilia jk ;=re wKaùlaIh ;sriaj p,kh 
lrñka ;sria mßudKh Ndú;fhka X1 yd X2 mdGdxl;a" wKaùlaIfha yria lïì 4'3 rEmfhys oelafjk 
whqre ilia jk ;=re wKaùlaIh isriaj p,kh lrñka isria mßudKh Ndú;fhka Y1 yd Y2 mdGdxl;a" 
,nd .kak' Tfí mdGdxl 4'1 j.=fjys igyka lr .kak'

flaYsl k<h bj;a lr ta fjkqjg rn¾ k<h Ndú; lr fmr mßÈ rn¾ k<fha wNHka;r ;sria 
úIalïNh i|yd 4'4 rEmfhys oelafjk X1 yd X2  mdGdxl;a" rn¾ k<fha wNHka;r isria úIalïNh 
i|yd 4'5 rEmfhys oelafjk Y1 yd Y2 mdGdxl;a" f.k 4'2 j.=fjys igyka lrkak'

04mÍËK wxl

l=vd u ñkqu « m%Odk mßudKfha l=vd u fldgil È.

jZkshr mßudK iys; WmlrKhl m%Odk mßudKfha fldgia n ixLHdjla jZkshr 
mßudKfha fldgia N ixLHdjla iu. iïmd; fõ kï"

4'1 rEmh - p, wKaùlaIh
4'4 rEmh

X3 X4X2X1

4'2 rEmh

X2X1 4'3 rEmh

Y1

Y2

4'5 rEmh

Y3

Y1

Y2

Y4
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rn¾ k<fha ndysr úIalïNh uekSfï § yria lïì rn¾ k<fha ndysr mDIaGfhys iam¾Y jk mßÈ 
ilid 4'4 rEmfhys oelafjk X3 yd X4 mdGdxl;a" 4'5 rEmfhys oelafjk Y3 yd Y4 mdGdxl;a" f.k  
4'3 j.=fjys igyka lr .kak'

mdGdxl yd .Kkh

X1 (cm) X2 (cm) Y1 (cm) Y2 (cm) flaYsl k<fha uOHkH
wNHka;r úIalïNh (cm)

4'1 j.=j

flaYsl k<fha uOHkH wNHka;r úIalïNh     =

flaYsl k<fha uOHkH ndysr úIalïNh     =

rn¾ k<fha uOHkH wNHka;r úIalïNh     =

( X2 - X1 ) + ( Y2 - Y1 )
2

( X2 - X1 ) + ( Y2 - Y1 )
2

( X4 - X3 ) + ( Y4 - Y3 )
2

X1 (cm) X2 (cm) Y1 (cm) Y2 (cm) rn¾ k<fha uOHkH
wNHka;r úIalïNh (cm)

4'2 j.=j

X3 (cm) X4 (cm) Y3 (cm) Y4 (cm) rn¾ k<fha uOHkH
ndysr úIalïNh (cm)

4'3 j.=j



13

ks.ukh

by; .Kkh lsÍï wkqj Tnf.a ks.uk igyka lrkak'

idlÉPdj

fï ks.uk yd tajdfha fodaI ms<sn| Tnf.a woyia o" tu w.hhka jvd;a ksjerÈ j ,nd .ekSu i|yd 
Tn f.a fhdackd o" bÈßm;a lrkak'

igyk

rn¾ k<h i|yd 5 mm muK úIalïNhla we;s 5 cm muK È. k< lene,a,la fhdod .kak' rn¾ 
k<h ;sriaj /|ùu i|yd tys isÿfrys úIalïNhg jvd iaj,am m%udKhla wvq úIalïNhlska hq;a 
is,skavrdldr o`vq lene,a,la we;=¿ lr o`vq lene,a, iu`. wdOdrlhg iú lrkak'

p, wKaùlaIh Ndú; lsÍfï § m<uqj tys l%shdldÍ ÿr ^kdNs.; jk ÿr& ±k isàu mÍlaIKh lsÍug 
myiq fõ' fndfyda úg" fuh wKaùlaI lf|a igyka fldg we;s w;r tfia fkdue;s kï" fldgq 
lvodishlg kdNs.; fldg lvodish yd Wmfk;a fl<jr w;r ÿr uek .ekSfuka ±k .; yels h'

rn¾ k<fha fyda flaYsl k<fha fl<jr" o< jYfhka fï ÿßka tal f¾Çh jk mßÈ ;eîfuka 
myiqfjka kdNs.; lsÍu isÿ l< yels h'
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mÍËK wxl

n, iudka;rdi% kshuh i;H;dmkh lsÍu iy th Ndú;fhka fok ,o jia;=jl ialkaOh 
fiùu'

øjH yd WmlrK

n, iudka;rdi% WmlrKh" fkdokakd ialkaOfhka hq;a jia;=jla ^l=vd .,a lene,a,la fyda ùÿre 
uQähla&" w.h okakd Ndr ;=kla" úys; p;=ri%h fyda flá ;, o¾mK ;Srejla" ógr nd.fha fldaÿjla" 
fmdare lgq" A4 iqÿ lvodishla" iy f;o`vq ;=,djla

isoaOdka;h

    

l%uh

fmdare lgq Ndú; lr lvodish mqjrej u; iú lrkak' 5'1 rEmfha oelafjk mrsÈ w1, w2 yd w3 Ndr 
;=,d ;eá u; ;nkak' ueo we;s Ndrh uola my<g weo th uqod yer m<uq ;snQ msysàug kej; meñfKa 
oehs fidaÈis lrkak' úys; p;=ri%h ;ka;=j,g ,ïnj ;eîfuka fyda ;, o¾mK ;Srej ;ka;=j,g 
háka ;nd fyda ;ka;=fjka tys m%;sìïnh jeiS hk wjia:dfõ § lvodish u; tla tla ;ka;=fjys 
m%lafIamKh yels ;rï ÿßka ;s;a folla ;nd i,l=Kq lrkak' lvodish mqjrefjka bj;a lr i,l=Kq 
lr .;a ,laIH yryd hk mßÈ f¾Ld w¢kak' ;eáj, ialkaO uek wod< Ndrj,g tl;= lrkak'

05

iqÿiq mßudKhlg wkqj iïmQ¾K lrk ,o OACB iudka;rdi%fha ^5'2 rEmh& OC 
úl¾Kfha È." mßudKfhka .=K l< úg ,efnk w.h w3 Ndrhg iudk j yd OC 
isria j msysghs kï" n, iudka;ri% kshufha i;H;dj ;yjqre fõ'

iqÿiq mßudKhlg wkqj iïmQ¾K lrk ,o OA'C'B' iudka;rdi%fha ^5'3 rEmh& OC' 
úl¾Kfha È. mßudKfhka .=K l< úg ,efnk w.h ialkaOfha w.hg iudk fõ'

n, iudka;rdi% kshuh i;H;dmkh lsÍu

jia;=jl ialkaOh ^Ndrh w & fiùu

5'1 rEmh 5'2 rEmh 5'3 rEmh

  w3 w2 w1
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iqÿiq mßudKhla f;dard f.k"  w1 iy  w2 ys  w.hj,g iudkqmd;sl jk mßÈ OA iy OB È. 
m%udK i,l=Kq lrkak' OACB iudka;rdi%h iïmQ¾K lr OC úl¾Kfha È. ukskak' by; 
isoaOdka;hg wkqj n, iudka;rdi% kshufha i;H;dj ;yjqre lrkak' 
  
w2 Ndrh bj;a lr tu ;eáhg imhd we;s jia;=j ^Ndrh w& we;=¿ lr fmr mßÈ mÍlaIKh kej; 
lrkak' m<uq jk mßudKh u Ndú; lr OA'C'B' n, iudka;rdi%h iïmQ¾K lr OC'  úl¾Kfha 
È. ukskak' by; isoaOdka;hg wkqj imhd we;s jia;=fõ ialkaOh ks¾Kh lrkak'

mdGdxl yd .Kkh

m%;sM,

m<uq jk mÍlaIKfha m%;sM, wkqj n, iudka;rdi% kshuh ;yjqre lrkak' fojk mÍlaIKfha 
m%;sM, wkqj imhd we;s jia;=fõ ialkaOh igyka lrkak'

idlÉPdj

jia;=fõ ialkaOh ;=,dfjka uek mÍlaIKfhka ,efnk w.fha m%;sY; fodaIh fidhkak' lsishï 
wm.ukhla we;a kï Bg fya;= idOl bÈßm;a lrkak'

igyk

n, iudka;rdi% kshuh
,laIHhla u; ls%hd lrk n, folla úYd,;ajfhka iy ÈYdfjka iudka;rdi%hl noaO mdo folla 
Tiafia ksrEmKh l< yels kï" tu iudka;rdi%fha noaO mdo yuq jk ,laIHh yryd we¢ úl¾Kfhaa 
úYd,;ajfhka yd ÈYdfjka tu n,j, iïm%hqla;h ksrEmKh flf¾'

n, iudka;rdi% WmlrKfha ;eáj,g Ndr fhdod ueo we;s Ndrh u|la my<g weo uqod y< úg th 
m<uqj ;snQ msysàug kej; fkdmeñfKa kï lmamsj, >¾IKh ksid fuh isÿ úh yels h' lmams 
N%uKh jk ia:dkj,g ,sysis f;,a fh§fuka >¾IKh wju lr .; yels h'

;ka;= nr iys; jQfha kï tajdfha nr;a wod< Ndrj,g tl;= jk neúka mÍlaIKfha m%;sM,j, 
ksrjoH;dj wvq ùug th fya;= fõ' ;ka;= ieye,a¨ jQ ;rug mÍlaIKfha m%;sM, jvd;a ksrjoH fõ'

Ndú; l< mßudKh                       = ................

OC úl¾Kfha È.                         = .......... cm

OC' úl¾Kfha È.                        = .......... cm

isoaOdka;hg wkqj jia;=fõ ialkaOh .Kkh lrkak'
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mÍËK wxl

>Q¾K ms<sn| uQ,O¾uh Ndú;fhka jia;=jl ialkaOh ks¾Kh lsÍu

øjH yd WmlrK

ógr fldaÿjla" msys odrhla" 50 g mähla" ùÿre uQähla fyda .,a lene,a,la ^ialkaOh 50 gla muK 

jk&" kQ,a lene,a,la iy ,S l=Üáhla (3" × 4")
 

isoaOdka;h

l%uh

wdOdrlh u; msysodrh ;nd" msysodrh u; ógr fldaÿj ;sriaj ;=,kh lrkak'  6'1 rEmfhys 
oelafjk mßÈ w.h okakd jQ ialkaOh ^m0& iy w.h fkdokakd jQ ialkaOh ^m& msys odrfha fomi 
we;s fldaÿfõ ndyqj, t,a,d fldaÿj ;sriaj ;=,kh jk ;=re xys f;dard .;a w.hlg wkqrEmj y ÿr  
fjkia lrkak' x iy y ys w.hhkaaaa uek .kak'

mdGdxlj, fyd| úiqreula ,efnk mßÈ xys f;dard .;a ;j;a w.hhka myla i|yd mÍlaIKh kej; 
isÿ lrkak' mdGdxl my; olajd we;s 6'1 j.=fjys igyka lr .kak' mdGdxl ,nd .ekSfï § msysodrh 
u; ógr fldaÿfõ wdrïNl msysàu fkdfjkiaj ;nd .kak'

06

6'1 rEmh

6'2 rEmh

m0 g -  w.h okakd Ndrh
mg  -  jia;=fõ nr

iu;=,s;;dfõ § >Q¾K ms<sn| uQ,O¾uhg wkqj 

    
                     

xg tÈßj y m%ia;drfha wkql%uKh =  

m  =  wkql%uKh × m0

m0 g × y  =   mg × x

y  =         xm —m0(      )

m —m0



17

mdGdxl yd .Kkh

xg tÈßj y m%ia;dr .kajkak'
m%ia;drfha wkql%uKh .Kkh lr isoaOdka;hg wkqj § we;s jia;=fõ ialkaOh fidhkak'

m%;sM,

mÍlaIKfha m%;sM, weiqfrka imhd we;s jia;=fõ ialkaOh fidhd igyka lrkak'

idlÉPdj

;=,djla Ndú; lr jia;=fõ ialkaOh uek" mÍlaIKfhka ,enqKq w.fha m%;sY; fodaIh fidhkak' 
lsishï wm.ukhla we;a kï Bg fya;= idOl bÈßm;a lrkak'

x (cm)

y (cm)

6'1 j.=j
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mÍËK wxl

U k<h Ndú;fhka øjhl idfmalaI >k;ajh fiùu

øjH yd WmlrK

U k<hla" ógr nd.fha fldaÿ folla" fmd,a f;,a" c,h" l,ïm wdOdrl iy úys; p;=ri%hla
 

isoaOdka;h

 

l%uh

7'1 rEmfhys oelafjk wdldrhg U k<h isria ;,hl msysgk mßÈ wdOdrlhg iú lrkak' U 
k<fha ndyqj,g wdikakj tajdfha fomi ógr nd.fha fldaÿ wdOdrlj,g iú lrkak' U k<fha 
tla ndyqjlska c,h ^>k;ajfhka jeä øjh& tla;rd m%udKhla we;=¿ lr bka miq wfkla  ndyqfjka 
fmd,af;,a ;j;a m%udKhla we;=¿ lrkak' úys; p;=ri%h Wmfhda.S lr f.k c, udjlhg iy øj 
udjlhg wkqrEm mdGdxl ^x yd y& o" f;,a$ c,h fmdÿ w;=re uqyqK;g wkqrEm mdGdxlh (z) o" 
ksjerÈj igyka lr .kak' ;j;a fmd,a f;,a ^>k;ajfhka wvq øjh& iaj,am ne.ska tl;= lrñka x, 
y iy z i|yd mdGdxl yhla muK ,nd f.k" tajd 7'1 j.=fõ igyka lr .kak'

07

(      )hw  =          hl
ρl —ρw

po + hw ρw g   =   po + hl ρl g

(      )=           =
ρl —ρw

hlg tÈßj hw m%ia;drfha wkql%uKh                øjfha idfmalaI >k;ajh

fmdÿ w;=re uqyqK;g wkqrEm uÜgfï isg c, lf|a Wi hw o" øj lf|a Wi hl o" 
c,fha iy øjfha >k;aj ms<sfj<ska ρw iy ρl o" jdhqf.da,Sh mSvkh po o" kï

7'1 rEmh 7'2 rEmh

U k<h

c,h

ógr nd.fha fldaÿj

fmd,a f;,ax

z

y
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mdGdxl yd .Kkh

hlg tÈßj hw m%ia;dr .kajkak'
m%ia;drfha wkql%uKh .Kkh lr tu`.ska øjfha idfmalaI >k;ajh ,nd .kak'

m%;sM,

mÍlaIKfha m%;sM, weiqfrka øjfha idfmalaI >k;ajh ks¾Kh lrkak'

idlÉPdj

úys; p;=ri%h fhdod f.k øj udjlfha m;=,g wkqrEm mdGdxlh ksje/Èj uek .; yels h' 

U k<fha ndyqjlg m<uqj >k;ajh wvq øjH we;=<;a l< fyd;a c, ndyqfõ udjlhg by<skq;a 
fmd,a f;,a ia;rhla msysgk neúka mÍlaIKh fodaI iys; fõ' tu ksid U k<fha ndyqjlg m<uqj 
tl;= l< hq;af;a >k;ajfhka jeä øjh ^c,h& hs'

igyk

fmd,af;,a we;=¿ lsÍfï § fmdÿ w;=re uqyqK; U k<fha jl% fldgig we;=¿ fkdlsÍug j. n,d 
.kak'

x (cm)

z (cm)

y (cm)

hl = (y - z) (cm)

hw = (x - z) (cm)

7'1 j.=j
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mÍËK wxl

fyhd¾ WmlrKh Ndú;fhka øjhl idfmalaI >k;ajh fiùu

øjH yd WmlrK

fyhd¾ WmlrKh" 15 cm muK ma,diaála isßxchla" c,h yd fldm¾ i,af*aÜ ødjKhla fyda fjk;a 
iqÿiq ødjKhla" ógr nd.fha fldaÿjla iy úys; p;=ri%hla

isoaOdka;h

08

(      )hw  =          hl
ρl —ρw

hw ρw   =   hl ρl

po  =   p + hw ρw g   =   p + hl ρl g

=           =
ρl —ρw

hl g tÈß j hw m%ia;drfha wkql%uKh                øjfha idfmalaI >k;ajh

hw   - îlrfha c, uÜgfuka by< c, lf|a Wi

hl   - îlrfha øj uÜgfuka by< øj lf|a Wi

ρw  - c,fha >k;ajh

ρl   - øjfha >k;ajh

jdhqf.da,Sh mSvkh po o" k<h ;=< we;s jd;fha mSvkh p o" kï

8'1 rEmh 8'2 rEmh
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l%uh

8'1 rEmfhys oelafjk mßÈ fyhd¾ WmlrKfha ndyq c, iy øj îlr ;=< nyd la,smh újD; lr  
láka Wrd fyda isßxch Ndú;fhka jd;h bj;a lr ^>k;ajfhka wvq øjh Wmßu Wig tk ;=re& 
ng foflys c, yd øj l|ka hï Wilg meñKs miq la,smh ;o lrkak' o¾Ylj, ;=v îlrj, we;s 
c, yd øj mDIaG iam¾Y jk fia ilia lrkak' úys; p;=ri%h Wmfhda.S lr f.k mßudKh u.ska 
c, lf|a Wi hw iy øj lf|a Wi hl uek igyka lr .kak' la,smh iaj,amhla nqre,a lsÍfuka iy 
kej; ;o lsÍfuka hw yd hl i|yd wkqrEm w.hhka lsysmhla ,nd f.k mdGdxl 8'1 j.=fõ igyka 
lr .kak'

mdGdxl yd .Kkh

hl g tÈß j hw  m%ia;dr .kajkak'
m%ia;drfha wkql%uKh .Kkh lr tu`.ska øjfha idfmalaI >k;ajh ,nd .kak'

 

ks.ukh

mÍlaIKfha m%;sM, weiqfrka øjfha idfmalaI >k;ajh ks.ukh lrkak'

idlÉPdj

øj l|kaj, Wi ksje/Èj uek .ekSu i|yd ir, ñkqï WmlrK Ndú; lr fhÈh yels l%fudamdh 
i|yka lrkak'

igyk

o¾Yl iys; fyhd¾ WmlrKhla Ndú; lr mÍlaIKh lrkafka kï my; oelafjk mßÈ mdGdxl 
,nd .ekSfï l%uh o isoaOdka;h o fjkia lr .; hq;= h' c, yd øj l|ka wp,j msysgk mßÈ ilia 
lr .ekSfuka miq o¾Ylj, ;=vq îlrj, we;s c, iy øj mDIaG iam¾Y jk mßÈ fjkia lrkak' 
o¾Ylj, by< fl<jf¾ isg c, lf|a Wi h'w iy øj lf|a Wi h'l uek .kak' c,fha iy øjfha 
>k;aj ms<sfj<ska ρw iy ρl o" jdhqf.da,Sh mSvkh po o" ngh ;=< we;s jd;fha mSvkh p o" kï

po  =   p + (h'w +  x1 ) ρw g   =   p + (h'l +  x2 ) ρl g

(h'w +  x1 ) ρw   =   (h'l +  x2 ) ρl

(      )ρl —ρw

1 
—ρw

h'w  =           h'l +      ( x2 ρl   -  x1 ρw )

=         =
ρl —ρw

h'l g tÈß j h'w m%ia;drfha wkql%uKh               øjfha idfmalaI >k;ajh

c, lf|a Wi hw (cm)

øj lf|a Wi hl (cm)

8'1 j.=j
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mÍËK wxl

nr fh¥ mÍlaId k<hla Ndú;fhka øjhl >k;ajh fiùu

øjH yd WmlrK

lelEreï k<hla" Wi irdjla" ialkaO tall lsysmhla" jZkshr le,smrhla" ñ,sógr i,l=Kq iys; 
m%ia;dr lvodis máhla" m%udKj;a ;rï fidaähï laf,darhsâ ødjKh" Bhï uQksiaiï $ l=vd hlv 
fnda, ^nhsisl,a& iy bá iaj,amhla

isoaOdka;h

l%uh
k<h isriaj bms,Sug wjYH Bhï uQksiaiï wju m%udKhla k<h ;=<g fhdokak' Bhï uQksiaiï 
jefik fia øj l< bá k<h ;=<g j;a lrkak ̂k<fha f.da,dldr fldgi iïmQ¾Kfhka u báj,ska 
jeish hq;= h&' lvodis máfha mßudKfha Y+kHh k<fha is,skavrdldr fldgfia my< uÜgfuka 
wdrïN jk fia th k<fha we;=<;ska È. w;g w,jkak ^9'1 rEmh&' Wi irdj øjfhka mqrjd k<h 
øjh ;=< isriaj bms,Sug i,iajd .sf,k Wi l igyka lr .kak' k<h ;=<g ialkaO tallhla we;=¿ 
lr wkqrEm l ys w.h igyka lr .kak ^igyk n,kak&'

m ys w.h jeä lrñka wkqrEm l i|yd w.hhka yhla muK ,nd f.k mdGdxl my; oelafjk 9'1 
j.=fõ igyka lr .kak' jZkshr le,smrh Ndú; lr tlsfklg ,ïn ÈYd folla Tiafia ia:dk 
foll k<fha ndysr úIalïNh ukskak' tjeks mdGdxl hq.,h ne.ska ia:dk ;=kl ndysr úIalïNh 
ukskak'

09

(M + m)g   =   (V + Al) ρg
bms,Sfï uQ,O¾uhg wkqj

mg tÈßj l m%ia;drfha wkql%uKh G kï"

k<fha ndysr úIalïNh d kï"

V   - k<fha nr fh¥ bá iys; fldgfia mßudj

M  - wvx.= øjH iys; k<fha ialkaOh

A   -  k<fha iss,skavrdldr fldgfia ndysr yrialv j¾.M,h

m   - k<h ;=<g tl;= l< wu;r ialkaOh ^ialkaO mä Ndú; lr&

ρ  - øjfha >k;ajh

l   - k<h bmsf,k úg .s,S we;s is,skavrdldr fldgfia Wi ^k<fha we;s bá mDIaGfha isg&

9'1 rEmh
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mdGdxl yd .Kkh

mg tÈßj l m%ia;dr .kajkak'
m%ia;drfha wkql%uKh .Kkh lrkak'
by; isoaOdka;hg wkqj øjfha >k;ajh .Kkh lrkak'

m%;sM,

mÍlaIKfha m%;sM, weiqfrka øjfha >k;ajh ks¾Kh lrkak'

idlÉPdj

mÍlaIKfha m%;sM,j, ksrjoH;dj jeä lr .ekSu i|yd .; hq;= mQ¾fjdamdhhka idlÉPd lrkak'

igyk

m<uqj k<h ;=<g tl;= lrk ialkaO l=vd w.hl isg jeä lrñka k<h tys újD; fl<jr wi,g 
øj uÜgu tk ;=re .s,aúh yels Wmßu ialkaOh fidhd .kak' tu ialkaOfha w.h wdikak iudk 
fldgia yhlg fn§fuka ,efnk w.hg iudk ialkaO jrlg tl;= lr mdGdxl ,nd .kak' tfia 
ie,eiqï lsÍfuka mdGdxl w;r fyd| úiqreula ,nd .; yels fõ'

k<h isriaj bms,Sug wjYH Bhï uQksiaiï k<h ;=<g oud" tajd jefik fia WKq lrk ,o bá 
k<h ;=<g tl;= lrkq ,efí' fuys § WKq lrk ,o bá wju jYfhka 9'1 rEmfha fmkajd we;s 
mßÈ k<fha wäfha we;s w¾O f.da,h jeiSug m%udKj;a ;rïj;a tl;= lsÍug j. n,d .; hq;=h'

mä fmÜáhla Ndú; lr mÍlaIKh lsÍfï § tl;= lrk ialkaO iudk w.hhka mj;ajd .ekSug 
nr bj;a lsÍug isÿ jk wjia:d t<efò' fï i|yd iudk ialkaO tall ilia lr .ekSfuka nr 
bj;a lsÍfï § isÿ jk wmyiq;d u`.yrjd .; yels h'

m (g)

l (cm)

9'1 j.=j

k<fha úIalïNh (cm) k<fha uOHkH ndysr úIalïNh (cm)

(i)

(ii)

9'2 j.=j
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mÍËK wxl

ir, wj,ïnh Ndú;fhka .=re;ajc ;ajrKh fiùu

øjH yd WmlrK

ir, wj,ïnhla" ógr fldaÿjla" úrdu >áldjla" ksfõIK l+rla iy ueÈka isriaj lemQ fmdfrdmamhla
 

isoaOdka;h

l%uh

ir, wj,ïnfha ;ka;=j fmdfrdmamh ;=<ska hjd wp, wdOdrlhlska t,a,d wj,ïnfha È. l ̂ nÜgdf.a 
flakaøh olajd& uek igyka lr .kak' wj,ïnfha fm;g wdikakj tys my< u msysàfï" ksfõIK 
l+r isriaj wdOdrlhl r|jkak' wj,ïnh isri iu. l=vd fldaKhlska ^50 fyda 60& msysgk mßÈ 
nÜgd mfilg weo uqodyeÍfuka isria ;,hl foda,kh lr" úrdu >áldj Ndú; lr foda,k 25lg 
.; jk ld,h uek igyka lr .kak' mÍlaIKh kej; isÿ lrkak' l ys È. 40 cm muK w.hlska 
wdrïN lr 10 cml m%udKj,ska fjkia lrñka by; i|yka l< wdldrhg mdGdxl yhla muK 
,nd f.k tu mdGdxl my; oelafjk 10'1 j.=fõ igyka lr .kak'

10

ir, wj,ïnfha È. l o" foda,k ld,dj¾;h T o" kï

l g tÈßj" T2 m%ia;drfha wkql%uKh  =

10'1 rEmh 10'2 rEmh
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mdGdxl yd .Kkh

l g tÈßj T2 m%ia;dr .kajkak'
m%ia;drfha wkql%uKh .Kkh lrkak'
isoaOdka;hg wkqj g ys w.h .Kkh lrkak'

m%;sM,

mÍlaIKfha m%;sM, wkqj g ys w.h ks¾Kh lrkak'

idlÉPdj

YS% ,xldfõ § g ys w.h 9'78 m s-2 f,i i,ld Tng ,enqKq w.fha m%;sY; fodaIh fidhkak' 
 

igyk

imhd we;s úrdu >áldfõ l=vd u ñkqu wkqj ,nd .kakd ñkqfï m%;sY; fodaIh 1] jk mßÈ foda,k 
ixLHdj f;dard .kak' 

              iQ;%h i;H jkafka foda,k fldaKh l=vd jQ úg h' 

l=vd fldaKhla msysgk mßÈ nÜgd foda,kh lsÍfï § tu foda,k tl u isria ;,hl msysàug j. 
n,d .kak' fndfyda úg th wdikak ;sria b,smaidldr p,s;hla úh yels h'

wj,ïnfha nÜgd ksfõIK l+r miq lrk fudfydf;a u úrdu >áldj ls%hd;aul lsÍu i|yd wjfrdayK 
.Kka lsÍfuka wdrïN lrkak'
 Wod( 3" 2" 1" 0" 1" 2"  ' ' '  "  25

ksfõIK l+r yryd tla ÈYdjlg wj,ïnh p,kh jk úg z3Z isg .Kka lsÍu wdrïN fldg z0Z 
lshfjk úg úrdu >áldj l%shd;aul lrkak' n,dfmdfrd;a;= jk l%shdj,shla njg fuh m;a ùu;a" 
úrdu >áldj l%shd lrkakd tys ßoauhg yev .eiSu;a ksid fuu.ska mqoa.,noaO fodaIh wju fõ'

            

l (cm)

foda,k 
25 lg 
ld,h (s)

(i)

(ii)

T (s)

T2 (s2)

10'1 j.=j
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mÍËK wxl

fy,slaiSh ÿkaklska wj,ïnkh lr we;s jia;=jl ialkaOh yd foda,k ld,dj¾;h w;r 
iïnkaO;dj i;Hdmkh lsÍu

øjH yd WmlrK

fy,slaiSh ÿkakla" 50 g mä lÜg,hla" úrdu >áldjla" ksfõIK l+rla iy wdOdrl 

isoaOdka;h

    

l%uh

1'1 rEmfhys oelafjk mßÈ fy,slaiSh ÿkak wp, wdOdrlhlska isriaj t,a,d tys my< fl<jrg nr 
fhÈh yels mä lÜg,fha wdrïNl Ndrh ̂ rEmfha w÷re lr we;s fldgi& t,a,kak' ÿkafka fl<jrg 
;sria o¾Ylhla iïnkaO lrkak' ksfõIK l+r 11'1 rEmfhka  oelafjk mßÈ ÿkafka ksYap, msysàfï 
§ tys foda,k fm;g wdikakj o¾Ylh t,af,a wdOdrlhlg iïnkaO lrkak'

ialkaOh ksYap, msysàfï isg u|la my<g weo uqod yer isria ;,hl foda,kh ùug i,iajd" foda,k 
50lg .; jk ld,h úrdu >áldj weiqfrka ukskak' tu ñkqu kej; ,nd .kak' tl;= lrkq 
,nk ialkaOh m jeä lrñka m ys w.h yhla i|yd by; i|yka l< wdldrhg mÍlaIKh kej; 
isÿ lr mdGxl my; oelafjk 11'1 j.=fjys igyka lr .kak'

11

11'1 rEmh 11'2 rEmh

t,a,d we;s ialkaOh m o" ÿkafka ÿkq ksh;h k o" foda,k ld,dj¾;h T o" kï

m g tÈßj"  T2  m%ia;drh uQ, ,ËHh yryd hk ir, f¾Ldjla kï"
T2  m nj i;Hdmkh fõ'
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mdGdxl yd .Kkh

m g tÈßj T2 m%ia;dr .kajkak' 

ks.ukh

m g tÈßj T2 m%ia;drfha yevh wkqj ialkaOh yd foda,k ld,dj¾;h w;r iïnkaO;dj i;Hdmkh 
lrkak'  

igyk

imhd we;s úrdu >áldfõ l=vd u ñkqu iy fy,slaiSh ÿkafka oDV;dj wkqj ,nd .kakd ñkqfï 
m%;sY; fodaIh 1] jk mßÈ foda,k ixLHdj f;dard .kak'

              iQ;%h o j,x.= jkafka úia:dmkh l=vd jQ úg h'              

m (g)

foda,k 
50lg 
ld,h (s)

(i)

(ii)

T (s)

T2 (s2)

11'1 j.=j
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mÍËK wxl

èjksudkh Ndú;fhka iriq,l ixLHd;h fiùu

øjH yd WmlrK

èjksudkhla" ixLHd;h fkdokakd iriq,la" 0.5 kg mä lÜg,hla" ieye,a¨ lvodis wdfrdaylhla 
Ndú; l< èjksudk lïìfha lene,a,la" ógr fldaÿjla iy f;o`vq ;=,djla

isoaOdka;h

l%uh

èjksudkfha lmamsh Wäka hk lïìfhka 0.5 kgl wdrïNl Ndrhla t,a,kak' fia;= w;r mr;rh 
l=vd jk fia ilia lr" fia;= w;r lïìh u; tys ueog jk fia ieye,a¨ lvodis wdfrdaylhla 
kxjkak' iriq, lïmkh lr èjksudk fmÜáh u; ;nkak' lvodis wdfrdaylh laIKslj bj;g 
ùis ù hk f;la fia;= w;r mr;rh l%ufhka jeä lrkak' fï whqßka uQ,sl wkqkdo wjia:dj ,nd 
f.k t,a,d we;s ialkaOfha w.h M iy fia;= w;r lïìfha È. l uek igyka lr .kak'  

M ys w.h 0.5 kgl m%udKfhka jeä lrñka by; i|yka l< wdldrhg wkqrEm l ys w.hhka yhla ,nd 
f.k mdGdxl my; oelafjk 12'1 j.=fjys igyka lr .kak' m ys w.h fidhd .ekSu i|yd imhd we;s 
èjksudk lïì lene,af,a È. ógr fldaÿfjka uek tys ialkaOh f;o`vq ;=,dj Ndú; lr ,nd .kak'

12

12'1 rEmh 12'2 rEmh

lïìfha wkqkdo ixLHd;h f o" wkqkdo È. l o" wd;;sh T o" tall È.l ialkaOh m o" kï

M g tÈßj"  l2  m%ia;drfha wkql%uKh =

lïìfhka t,a,d we;s ialkaOh M kï"

M
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mdGdxl yd .Kkh

lïì lene,af,a È.          =  ............... cm
lïì lene,af,a ialkaOh   =  ............... kg

M g tÈßj l2 m%ia;dr .kajkak' m%ia;drfha wkql%uKh .Kkh lrkak'
m ys w.h .Kkh lrkak'
isoaOdka;hg wkqj f ys w.h .Kkh lrkak'
 

m%;sM,

mrSlaIKfha m%;sM, wkqj iriqf,a ixLHd;h ks¾Kh lrkak' 

igyk

lïmkh jk iriq, fia;= fol w;r uOHhg wdikakj èjksudkh u; ;eîfuka Yla;s iïfma%IKh 
fyd¢ka isÿ jk ksid wkqkdo wjia:dj jvd myiqfjka ,nd .; yels fõ'

èjksudk lïìh lïmkh jk iriq,la iu. wkqkdo jk wjia:dj ,nd .ekSu i|yd my; i|yka 
l%u o wkqu.kh l< yels h'

^1& Y%jKfhka iqir lsÍu
 iriq,;a" èjksudk lïìfha fia;= w;r fldgi;a" jßka jr lïmkh lrkak' fol u tl u 

iajrfhka Y%jKh jk ;=re ^taliajkh jk ;=re& fia;= w;r mr;rh l=vd w.hl isg l%ufhka 
jeä lrkak'

^2& kq.eiqï u.ska iqir lsÍu
 iriq,;a èjksudk lïìfha fia;= w;r fldgi;a tljr kdo lrkak' kq.eiqï Y%jKh jk 

;=re fia;= w;r mr;rh l=vd w.hl isg l%ufhka jeä lrkak' wk;=rej kq.eiqï fkd wefik 
wjia:dj ,efnk f;la fia;= w;r mr;rh ilia lrkak'

M (kg)

l (cm)

l2 (cm2 )

12'1 j.=j
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mÍËK wxl

èjksudkh Ndú;fhka weÈ lïìhl ixLHd;h iy lïmk È. w;r iïnkaO;dj 
i;Hdmkh lsÍu

øjH yd WmlrK

èjksudkh" iriq,a lÜg,hla" 2 kg mähla iy ieye,a¨ lvodis wdfrdaylhla
 

isoaOdka;h

l%uh

èjksudkfha lmamsh Wäka hk lïìfhka 2 kg wdrïNl Ndrh t,a,kak' fia;= w;r mr;rh l=vd 
jk fia ilia lr fia;= w;r lïìh u; ueÈka msysgk fia ieye,a¨ lvodis wdfrdaylhla kxjkak' 
wvq u wkqkdo È. ,efnkafka jeä u ixLHd;fhka hq;a iriqf,ka fyhska" jeä u ixLHd;fhka hq;a 
iriq, lïmkh lr èjksudk fmÜáh u; ;nkak' lvodis wdfrdaylh laIKslj bj;a j ùis ù 
hk f;la  fia;= w;r mr;rh l%ufhka jeä lrkak' iriqf,a ixLHd;h f iy fia;= w;r lïìfha 
È. l uek igyka lr .kak' ixLHd;h wjfrdayKh jk mßÈ iriq,a f;dard .ksñka by; i|yka 
l< wdldrhg f iy l i|yd wkqrEm w.hhka yhla ,nd f.k mdGdxl 13'1 j.=fõ igyka lr .kak'

13

13'1 rEmh 13'2 rEmh

1
2

1 1
2

Tf
m

T
m f

 
   
 
 

   
 





lïìfha wkqkdo ixLHd;h f o" wkqkdo È. l o" wd;;sh T o" tall È.l ialkaOh m o" kï

   g tÈß j" l m%ia;drh uQ, ,laIHh yryd hk ir, f¾Ldjla ùfuka

nj i;Hdmkh fõ'l  
 

1
f
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mdGdxl yd .Kkh

    g tÈßj l m%ia;dr .kajkak' 

m%;sM,

Tng ,enqKq m%ia;drfha yevh wkqj lïìfha ixLHd;h iy lïmk È. w;r iïnkaO;dj i;Hdmkh 
lrkak'

igyk

wkqkdo wjia:dj ksjerÈj ,nd .ekSu i|yd mÍlaIK wxl 12 igyfkys i|yka l%ufõo 
wkq. ukh lrkak'

   

f (Hz)

l (cm)

(Hz -1)

13'1 j.=j
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mÍËK wxl

ixjD; k<hla yd tla iriq,la Ndú;fhka jd;fha èjks m%fõ.h iy k<fha wdka; 
fYdaOkh fiùu

øjH yd WmlrK

úIalïNh 2.5 cmla muK yd È. 50 cm muK jQ k<hla" ixLHd;h okakd iriq,la" ógr fldaÿjla" 
Wi irdjla" c,h iy wdOdrlhla 

isoaOdka;h

14'1 rEmh 14'3 rEmh14'2 rEmh

14

ixjD; k<hla uQ,sl iajrfhka wkqkdo jk úg ;rx.fha ;rx. wdhduh λ o" k<fha È. l1 
o" k<fha wdka; fYdaOkh e o" kï

jd;fha èjks m%fõ.h v o" uQ,sl iajrfha ixLHd;h f o" kï

^1& ka yd ^2& ka

fojk wkqkdo wjia:dfõ § k<fha È. l2 kï
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l%uh

14'1 rEmfhys oelafjk mßÈ k<h irdj ;=< we;s c,fha .s,ajd wdOdrlhg iïnkaO lrkak' iriq, 
lïmkh lr k<hg by<ska w,a,d k<fha jd; l| l=vd È.l isg l%ufhka jeä lrñka m<uq jk 
jrg k<fhka Wia y`vla ksl=;a jk wkqkdo wjia:dj ,nd .kak' ógr fldaÿj Ndú; lr c, uÜgfï 
isg k<fha újD; fl<jrg we;s È. l1 uek .kak'

iriq, kej; lïmkh lr k<hg by<ska w,a,d" k<h ;j ÿrg;a c,fhka by<g Tijñka fmr 
mßÈ fojk jrg wkqkdo jk wjia:dj ,nd .kak' wkqrEm jd; lf|a È. l2 uek .kak' mdGdxl 
my; 14'1 j.=fõ igyka lr .kak'

mdGdxl yd .Kkh

isoaOdka;hg wkqj jd;fha èjks m%fõ.h v iy k<fha wdka; fYdaOkh e .Kkh lrkak' 

ks.ukh

Tfí .Kkh lsÍï wkqj jd;fha  èjks m%fõ.h;a" k<fha wdka; fYdaOkhla ks.ukh lrkak'

idlÉPdj

o;a; fmd;la weiqfrka wod< WIaK;ajfha § jd;fha èjks m%fõ.h ,nd f.k tu w.fha;a" 
mÍlaIKfhka ,enqKq w.fha;a" wm.ukh .ek fya;= idlÉPd lrkak'

l1 (cm) l2 (cm)iriqf,a ixLHd;h f (Hz)

14'1 j.=j



34

mÍËK wxl

ixjD; k<hla yd iriq,a lÜg,hla Ndú;fhka jd;fha èjks m%fõ.h iy k<fha wdka; 
fYdaOkh fiùu

øjH yd WmlrK

úIalïNh 2.5 cmla muK yd È. 50 cm muK jQ k<hla" ixLHd;h okakd iriq,a lÜg,hla" ógr 
nd.fha fldaÿjla" Wi irdjla" c,h iy wdOdrlhla

 

isoaOdka;h

15

ixjD; k<hla uQ,sl iajrfhka wkqkdo jk úg ;rx.fha wdhduh λ o" k<fha È. l o" k<fha 
wdka; fYdaOkh e o" kï

jd;fha èjks m%fõ.h v o" uQ,sl iajrfha ixLHd;h f o" kï

g tÈßj l m%ia;drfha wkql%uKh

v = wkql%uKh « 4
e = |wka;#LKavh|

15'1 rEmh 15'2 rEmh 15'3 rEmh
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l%uh

15'1 rEmfhys oelafjk mßÈ k<h tys c, uÜgug by<ska we;s È. wju jk fia irdj ;=< we;s 
c,fha .s,ajd wdOdrlhg iïnkaO lrkak' iriq,a lÜg,fha jeä u ixLHd;h we;s iriq, lïmkh 
lr k<hg by<ska w,a,d k<fha jd; lf|a È. l%ufhka jeä lrñka m<uq jk jrg k<fhka Wia 
yvla ksl=;a jk wkqkdo wjia:dj ,nd .kak' c, mDIaGfha isg k<fha by< fl<jr olajd È. l 
uek .kak' iriqf,a ixLHd;h f igyka lr .kak'

ixLHd;h wjfrdayKh jk mßÈ iriq,a f;dard .ksñka by; i|yka l< wdldrhg uQ,sl iajrfhka 
wkqkdo wjia:djka i|yd wkqrEm k<fha È. l o" iriqf,a ixLHd;h f o ;j;a wjia:d myl § ,nd 
f.k mdGdxl my; oelafjk 15'1 j.=fõ igyka lr .kak'

mdGdxl yd .Kkh

    g tÈßj l m%ia;dr .kajkak'

m%ia;drfha wkql%uKh .Kkh lrkak'
m%ia;drfha wka;#LKavh ,nd .kak'
isoaOdka;hg wkqj jd;fha èjks m%fõ.h iy k<fha wdka; fYdaOkh .Kkh lrkak'

ks.ukh

Tfí .Kkh lsÍï wkqj jd;fha èjks m%fõ.h;a" k<fha wdka; fYdaOkh;a fldmuK fõ oehs 
ks.ukh lrkak'

idlÉPdj

mÍlaIK wxl 14ys mßÈ idlÉPdj isÿ lrkak'

   

a

f ( Hz )

l ( cm )

( Hz-1)

15'1 j.=j
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mÍËK wxl

p, wKaùlaIh yd ùÿre l=Üáhla Ndú;fhka ùÿrej, j¾;k wxlh fiùu

øjH yd WmlrK

p, wKaùlaIhla" RcqfldaKdi%dldr ùÿre l=Üáhla iy iqÿ lvodishla" ,hsfldfmdaähï l=vq fyda 
fjk;a iqÿiq l=vq j¾.hla

isoaOdka;h

l%uh

p, wKaùlaIfha mdou u; ;enQ iqÿ lvodishla u; ;Ska; l;sr i,l=Kla () fhdokak' 16'1 rEmhys 
oelafjk mßÈ p, wKaùlaIh isriaj by<ska wgjd" th ;Ska; i,l=K  u; kdNs.; lrkak' 
wKaùlaIfha isria mßudKfha mdGdxlh (x) ,nd .kak' oeka imhd we;s ùÿre l=Üáh ;Ska; i,l=K 
u; ;nkak' 16'2 rEmhys oelafjk mßÈ wKaùlaIh mßudKh Tiafia Tijd th ;Ska; i,l=fKys 
m%;sìïnh u; kdNss.; lr" isria mßudKfha mdGdxlh (y) ,nd .kak' bka miq ;Ska; i,l=Kg 
by<ska ùÿre l=Üáfha by< mDIaGh u; imhd we;s ishqï l=vq iaj,amhla ^ge,alï mjqv¾& ;=kSj 
w;=rkak' 16'3 rEmhys  oelafjk mßÈ wKaùlaIh kej;;a mßudKh Tiafia by<g Tijd ishqï l=vq 
u; kdNs.; lr" isria mßudKfha mdGdxlh (z) ,nd .kak' mdGdxl my; oelafjk 16'1 j.=fõ 
igyka lr .kak'

16

p, wKaùlaIfha mdou u; ;enQ iqÿ lvodish u; ;Ska; l;sr i,l=Kla () ;nd we;'

ùÿre l=Üáfha by< mDIaGfha isg lvodisfha we;s Z' i,l=Kg we;s ÿr" i;H .eUqr fõ' 
ùÿre l=Üáh ;=<ska wNs,ïnj i,l=K foi neÆ úg fmfkk m%;sìïnhg we;s ÿr" oDYH 
.eUqr fõ'

jd;hg idfmalaIj ùÿrej, j¾;k wxlh ang kï"

p, wkaùlaIh i,l=K u; kdNs.; l< úg" isria mßudKfha mdGdxlh x o" i,l=fKa 
m%;sìïnh u; kdNs.; l< úg mdGdxlh y o" ùÿre l=Üáfha by< mDIaGh u; kdNs.; 
l< úg mdGdxlh z o" kï

i;H .eUqr  = z - x,  oDYH .eUqr  = z - y

16'1 rEmh 16'2 rEmh 16'3 rEmh
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mdGdxl yd .Kkh

isoaOdka;hg wkqj ùÿrej, j¾;k wxlh .Kkh lrkak'

ks.ukh

Tfí .Kkh lsÍï wkqj ùÿrej, j¾;k wxlh ks.ukh lrkak'

idlÉPdj

mÍlaIKfha ksrjoH;dj jeä lr .ekSu i|yd .; hq;= ls%hdud¾. ms<sn| idlÉPd lrkak'

igyk

i;H .eUqr jeä jk mßÈ ùÿre l=Üáfha È. me;a; isriaj msysgk f,i ilid mÍlaIKh lsÍfuka   
jvd ksrjoH w.hla ,nd .; yels h' ùÿre l=Üáfha by< mDIaGh u; fhdok l=vq fyda yqkq i,l=K 
b;d ;=kS úh hq;= h' t fia ke;fyd;a tys >klu ksid z mdGdxlh fodaI iys; fõ'
øjhl j¾;k wxlh fiùu i|yd o Tng fuu mÍlaIKh úlrKh l< yels h'

x (cm) y (cm) z (cm) (z-x) (cm)
i;H .eUqr

(z-y) (cm)
oDYH .eUqr

16'1 j.=j



38

mÍËK wxl

ms%iauhla ;=<ska isÿ jk lsrKhl wm.ukh mÍlaId lr" tu`.ska ms%iaufha wju wm.uk 
fldaKh fiùu

øjH yd WmlrK

iumdo ùÿre m%siauhla" is;a;ï mqjrejla" fmdare lgq" iqÿ lvodishla" m%ldY w,afmfk;a;s y;rla" 
fldaÿjla iy fldaKudkhla

isoaOdka;h

l%uh

is;a;ï mqjrej u; fmdare lgq u`.ska iqÿ lvodish iú lrkak' lvodisfhys ueog wdikakj Èla w;g 
AB ir, f¾Ldjla w¢kak' fuu ir, f¾Ldj u; iqÿiq mr;rj,ska msysá ,laIH y;la i,l=Kq lr 
ta tl tflys AB iu`. wNs,ïn jk fia f¾Ld w¢kak' tu wNs,ïn iu`. ms<sfj<ska 30o, 40o, 45o, 
50o, 55o, 60o, 70o ne.ska jk f¾Ld w¢kak' imhd we;s m%siaufha odrhla (PQ) 300 m;k fldaKfhka 
we¢ f¾Ldj AB yuq jk ,laIHh ueÈ jk fia 17'1 rEmfhys oelajk mßÈ AB f¾Ldj u; ;nkak' 

bka miq m;k f¾Ldj u; w,afmfk;a;s folla (P1 , P2) tlsfklg yels ;rï wE;ska isriaj isgqjkak' 
ms%iaufha wfkla uqyqK; (QR) ;=<ska tu w,afmk;a;s foflys m%;sìïn ksßlaIKh lr" tu m%;sìïn 
(P'1 , P'2 ) iu`. talf¾Çhj msysgk fia ;j;a w,afmfk;a;s folla (P3 , P4 ) tlsfklg wE;ska  
isriaj isgqjkak' m%siaufha odr lvodish u; i,l=Kq lr" th lvodisfhka bj;a lrkak' P3 iy P4     
w,afmfk;a;sj, mdo hd lrk f¾Ldfjka ks¾.; lsrK ,nd .kak' m;k lsrK bÈßhg;a" ks¾.; 
lsrK miqmig;a" Èla lr" tajd w;r wm.uk fldaKh (d) uek .kak'

wfkla m;k fldaK i|yd by; i|yka l< wdldrhg mÍlaIKh kej; isÿ lr" wod< wm.uk 
fldaK uek mdGdxl my; oelafjk 17'1 j.=fõ igyka lr .kak'

17

m;k fldaKh i l=vd w.hl isg l%ufhka jeä lsÍfï § wm.uk fldaKh wvq ù wjuhla yryd 
kej; jeä fõ' wju wjia:djg wkqrEm wm.uk fldaKh wju wm.uk fldaKh (D) fõ' 

 

D

d

im i
17'2 rEmh17'1 rEmh

B

40° 45°
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mdGdxl yd .Kkh

i g tÈßj d m%ia;dr .kajkak' m%ia;drhg wkqj wju wm.uk fldaKfha w.h (D) ,nd .kak' 

ks.ukh

mÍlaIKfha m%;sM,j,g wkqj wju wm.uk fldaKh ks.ukh lrkak'

igyk

wju wm.ukhg wkqrEm jQ m;k  fldaKh ^ im) fomfiys jQ l=vd mrdihl (im 50) m;k fldaK 
lsysmhla i|yd wm.uk fldaK fidhd m%ia;drfhys we;=<;a lsÍfuka jvd iqug jl%hla we|Sug myiq 
fõ' tu.ska wju wm.uk fldaKh i|yd jvd ksrjoH w.hla ,nd .; yels h'

w,afmk;a;s wE;ska isgqùfuka ks¾.; lsrKfha ÈYdj jvd ksje/È j ,nd .; yels h'

wm.uk fldaKh d  ys w.h jvd ksje/Èj fidhd .ekSu i|yd fhdod .; hq;= ls%hdud¾. idlÉPd 
lrkak'

30o 40o 50o 55o 60o45o 70om;k fldaKh (i)

wm.uk fldaKh (d)

17'1 j.=j
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mÍËK wxl

wjê fldaK l%ufhka ms%iauhla ;kd we;s øjHfhys j¾;k wxlh fiùu

øjH yd WmlrK

iumdo ùÿre m%siauhla" is;a;ï mqjrejla" fmdare lgq" iqÿ lvodishla" m%ldY w,afmfk;a;s lsysmhla" 
fldaÿjla iy fldaKudkhla 

isoaOdka;h

l%uh

is;a;ï mqjrej u; fmdarelgq u.ska iqÿ lvodish iú lrkak' lvodish u; m%siauh ;nd tys odr 
mekai,lska i,l=Kq lrkak' m%siaufha tla uqyqK;la (AB) iu. iam¾Y jk fia w,afmfk;a;la (O) 
isriaj isgqjkak' m%siaufha BC uqyqK; ;=<ska AC uqyqK; foi n,d O w,afmfk;af;a m%;sìïnh 
ksÍlaIKh lrkak' ms%iaufha BC uqyqKf;ys C fl<jr isg B fl<jr foig wei f.k hkak' tu 
m%;sìïnh fmkS-fkdfmkS hk iSudfõ § th iu. tal f¾Çhj isák fia w,afmfk;a;s folla (P 
yd Q) tlsfklg yels ;rï ÿßka msysgk fia isriaj isgqjkak'

oeka ms%iauh iy w,afmfk;a;s bj;a lr" lvodish u; my; mshjrj,g wkqj ks¾udKh lrkak' 

² O isg ACg ,ïnj f¾Ldjla we|" OX = XI jk fia tu f¾Ldj u; I m%;sìïnfha msysàu i,l=Kq 
lrkak'

² P yd Q w,afmfk;a;sj, mdo hd lrk f¾Ldj Èla lr" th BC fþokh lrk R ,laIHh ,nd 
.kak'

² R iy I hd lr" th AC fþokh jk S ,laIHh ,nd .kak'
² OS hd lrkak'
² OS^ R fldaKh ukskak'

mdGdxl yd .Kkh

OS^ R = ....................
OS^ R = 2c fyhska c ys w.h fidhd" by; i|yka isoaOdka;hg wkqj ang .Kkh lrkak'

18

I

Q

udOH folla fjka flfrk w;=re uqyqK; i|yd wjê 
fldaKh c kï" tu úr, udOHhg idfmalaIj .yk;r 
udOHfha j¾;k wxlh

18'1 rEmh

ang  =   

1
sin c
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ks.ukh

.Kkh lsÍfuka Tng ,enqKq w.h wkqj ms%iauh ;kd we;s øjHfhys j¾;k wxlh fldmuK fõ 
oehs ks.ukh lrkak'

idlÉPdj

wjê fldaKh c ksje/Èj fidhd .ekSu i|yd .; hq;= ls%hdud¾. idlÉPd lrkak'

igyk

m%siaufha AC uqyqK; yd iam¾Y jk fia c, ì|lska f;;a l< wKaaúlaI lodjla ;nd fmr mßÈ 
mÍlaIKh isÿ lsÍfuka wjê fldaKh fiúh yels h' fuys § ,efnk wjê fldaKfha w.h c, $ ùÿre 
w;=re uqyqK; i|yd wjê fldaKh hs'

ms%iaufha AB mDIaGh yd iam¾Yj isák fia O w,afmfk;a; isgqúh hq;= h' tfia ke; fyd;a AB 
uqyqKf;ka j¾;khla isÿ jk ksid mÍlaIKh fodaI iys; fõ' O w,afmfk;af;a ysi ms%iaufha by< 
mDIaGhg jvd my<ska msysgkafka kï O w,afmfk;af;a ysi bj;a lsÍfuka w,afmfk;a; AB mDIaGh 
iu`. iam¾Y jk fia isgqúh yels h'
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mÍËK wxl

j¾Kdj,sudkh iSreudre lsÍu iy th Ndú;fhka ms%iauhl j¾;l fldaKh fiùu

øjH yd WmlrK

j¾Kdj,sudkhla" iumdo ms%iauhla" wdf,dal m%Njhla ^úÿ,s nqnq<la fyda myka oe,a,la&

isoaOdka;h

rEmh 19'1 rEmfhys oelafjk mßÈ ms%iau uqyqK;aj,ska mrdj¾;s; wdf,dal lsrK w;r 

fldaKh θ kï" ¥f¾laIfha T1 iy T2 msysàïj,g wkqrEm mdGdxlj, wka;rh o θ g 
iudk fõ'

                  ms%iaufha j¾;l fldaKh ^ms%iau fldaKh&

19'2 rEmh

^1& ^2& ^3&

19'1 rEmh

A

B
R

C

19'3 rEmh - j¾Kdj,sudkh

l%uh

¥f¾laIh iSreudre lsÍu

1' m<uqj yria lïì meyeÈ,sj fmfkk ;=re Wmfk; ̂ yria lïì iy Wmfk;a ldph w;r mr;rh& 
iSreudre lrkak'

2' bka miq wE; we;s jia;=jl meyeÈ,s m%;sìïnhla yria lïì u; iEfok ;=re ^yria lñì yd 
iïmd; jk ;=re& ¥f¾laIh iSreudre lrkak'

19
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iudka;rlh iSreudre lsÍu

1' iudka;rlfha Èla isÿr mgq iy isria jk fia ilia lr" wdf,dal m%Njfhka wdf,dalj;a lrkak'
2' iudka;rlh yd talf¾Çh jk fia ¥f¾laIh ilia lr" iudka;rlfhka ,efnk wdf,dalh 

¥f¾laIh ;=<ska ksÍlaIKh lr Èla isÿf¾ ;shqKq m%;sìïnhla yrialïì u; iEfok ;=re 
iudka;rlh iSreudre lrkak'

m%siau fïih uÜgï lsÍu

19'1 rEmfhys oelafjk mßÈ ms%iaufha YS¾Ih ms%iau fïifha flakaøhg wdikak jk fia o" tys tla 
uqyqK;la ^AB uqyqK;& ´kE u ix;,k bial=remamq follg ^Q iy R ix;=,k bial=remamqj,g& 
,ïnl jk fia ms%iauh ms%iau fïih u; ;nkak' iudka;rlfhka t<efUk wdf,dalh ms%iaufha 
YS¾Ih fomi uqyqK;a u; m;s; jk fia ms%iauh iu. ms%iau fïih lrljkak'

ms%iaufha AB uqyqKf;ka mrdj¾;s; wdf,dalh ksÍlaIKh l< yels jk mßÈ ¥f¾laIh T1 msysàug 
lrljkak' Èla isÿf¾ m%;sìïnh 19'2 rEmfhys ^1& yd ^2& o¾Yk m:j, mßÈ Èia fõ kï th ^3& jk 
o¾Yk m:fha oelafjk wdldrhg iuñ;sl ;;a;ajhg m;a jk ;=re Q fyda  R ix;=,k bial=remamq 
foflka tlla muKla ilia lrkak' ms%iaufha AC uqyqKf;ka mrdj¾;s; wdf,dalh ksÍlaIKh l< 
yels jk mßÈ ¥f¾laIh T2 msysàug lrljkak' Èla isÿf¾ m%;sìïnh 19'2 rEmfhys ^1& yd ^2& o¾Yk 
m:j, mßÈ Èia fõ kï th ^3& jk o¾Yk m:fha oelafjk wdldrhg iuñ;sl ;;a;ajhg m;a jk 
;=re P ix;=,k bial=remamqj muKla ilia lrkak'

¥f¾laIfha msysàï fofla § u Èla isÿf¾ m%;sìïnfha msysàu o¾Yk m:fha iuñ;sl ;;a;ajhg m;a 
jk ;=re iSreudre lsÍu lsysm úgla lrkak' fï iSreudre lsÍïj, § ix;=,k bial=remamq folla 
muKla fhdod .; hq;=  h'

m%siau fldaKh fiùu

m%siau fïih iSreudre lsÍfuka miq ¥f¾laIfha T1 msysàfï §  mßudKfha oelafjk  mdGdxlh igyka 
lr .kak' ¥f¾laIh T2 msysàug lrljd jZkshr mßudKfhka oelafjk mdGdxlh o igyka lr .kak'

mdGdxl yd .Kkh

T1 msysàfï § mdGdxlh

jZkshr mßudKfhka
oelafjk mdGdxlh

T2 msysàfï § mdGdxlh θ 0

19'1 j.=j

isoaOdka;hg wkqj ms%iau fldaKh A ys w.h .Kkh lrkak'

ks.ukh

Tfí .Kkh lsÍïj,g wkqj ms%iau fldaKfha w.h ks.ukh lrkak'

idlÉPdj

m%;sM, id¾:l lr .ekSu i|yd wkq.ukh l< yels oE ms<sn| idlÉPd lrkak'
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igyk

jvd ixfõ§ yd ksrjoH j¾Kdj,sudk idod we;af;a wxYl nd.fha fldgiaj,ska l%udxls; jD;a;dldr 
m%Odk mßudKfha úIalïNhl fofl<jr msysgk mßÈ jZkshr mßudK folla iys;j h' mdGdxl 
,nd .ekSfï § jZkshr mßudK foflka u mdGdxl .; hq;= h' mdGdxlj, wka;rh ,nd .ekSfï 
§ ta ta jZkshr mßudKj, msysàï fofla wka;rh .; hq;= h' A i|yd mßudK foflka u ,efnk 
w.hj, uOHkHh .; hq;= h' fï whqßka mdGdxl .ekSfï § WmlrKh ksIamdokfha § hï fodaIhla 
;snqfKa kï" ^ms%iau fïifha flakaøh iy jD;a;dldr mßudKfha flakaøh iïmd; fkdùfuka isÿ 
úh yels fodaIh& fYdaOkh fõ'

hï lsis wdldrhlska m%Odk mßudKfha Y+kHh ÿf¾laIfha T1 yd T2 msysàï w;r msysáfha kï" ms%iau 
fldaKfha w.h ,nd .ekSu i|yd mdGdxlj, wka;rh 3600ka wvq lr 2ka fnÈh hq;= h'
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mÍËK wxl

j¾Kdj,sudkh Ndú;fhka ms%iauhl wju wm.uk fldaKh fiùu iy ms%iauh ;kd we;s 
øjHfha j¾;k wxlh fiùu

øjH yd WmlrK
iSreudre l< j¾Kdj,sudkhla" iumdo ms%iauhla" fidaähï oe,a,la fyda fidaähï jdIam mykla

isoaOdka;h

ms%iaufha wju wm.uk fldaKh Dm o" ms%iau fldaKh A o"

ms%iauh ;kd we;s øjHfha j¾;k wxlh n o" kï

20'1 rEmh

m%siau fïih

m%siauh

iudka;rlh
20'2 rEmh

Èla isÿf¾
m%;sìïnh

sin
2

sin
2

mD A

n
A

 
 
 
 
 
 

l%uh
iSreudre l< j¾Kdj,sudkhl iudka;rlfha Èla isÿr fidaähï wdf,dalfhka wdf,dalj;a lrkak' 
20'1 rEmfhys oelafjk mßÈ iudka;rlfhka ,efnk wdf,dalh ms%iaufha uqyqK;a yryd j¾;kh 
úh yels jk fia o" m;k fldaKh l=vd jk fia o" ms%iauh ms%iau fïih u; ;nkak' j¾;k lsrK 
ksÍlaIKh l< yels jk fia ¥f¾laIh T1 msysàug lrljkak' m;k fldaKh i l%ufhka jeä jk 
mßÈ ms%iau fïih lrljkak' túg 20'2 rEmfhys oelafjk mßÈ Èla isÿf¾ m%;sìïnh o¾Yk m:fha 
tla ÈYdjlg .uka lr tla;rd ia:dkhl k;r ù" wk;=rej wdmiq .uka lrk nj fmfka'

¥f¾laIfha o¾Yk m:fha isria lïìh Èla isÿf¾ m%;sìïnh k;r jk ia:dkfha th yd iïmd; jk 
mßÈ ¥f¾laIh T2 msysàug lrljkak' mßudKfhka oelafjk mdGdxlh igyka lr .kak' ms%iauh 
bj;a lr" ¥f¾laIh iudka;rlh yd talf¾Çh jk mßÈ T3 msysàug lrljkak' ¥f¾laIfha o¾Yk 
m:fha isria lïìh Èla isÿf¾ m%;sìïnh iu. iïmd; lr" mßudKfhka oelafjk mdGdxlh igyka 
lr .kak' mdGdxl my; oelafjk 20'1 j.=fjys igyka lr .kak'

mdGdxl yd .Kkh

T2 msysàfï § mdGdxlh

jZkshr mßudKfhka
oelafjk mdGdxlh

T3 msysàfï § mdGdxlh wju wm.uk fldaKh Dm

20'1 j.=j

ms%iau fldaKh A i|yd mÍlaIK wxl 19 ys § ,nd .;a w.h Ndú; lrkak' by; isoaOdka;hg wkqj 
ms%iauh ;kd we;s øjHfha j¾;k wxlh n .Kkh lrkak'

ks.ukh
mÍlaIKfha m%;sM, wkqj ms%iaufha wju wm.uk fldaKh Dm yd ms%iauh ;kd we;s øjHfha j¾;k 
wxlh n ks.ukh lrkak' 

igyk
wju wm.uk fldaKfha w.h ksje/Èj ,nd .ekSu i|yd mÍlaIK wxl 17 igyfkys i|yka l%ufõo 
wkq.ukh lrkak'

20
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mÍËK wxl 21.1
W;a;, ldphl m%;sìïnj, msysgqï iïmd; l%ufhka ,nd .ekSu iy tu`.ska ldpfha 
kdNSh ÿr fiùu

øjH yd WmlrK

wdOdrlhl kexjQ W;a;, ldphla" wdOdrl iú l< m%ldY w,afmfk;a;s folla" ógr fldaÿjla iy 
miqìï ;srhla

isoaOdka;h

W;a;, ldphla i|yd jia;= ÿr u o 
m%;sìïn ÿr v o ldpfha kdNs ÿr f o" 
kï"

 
1
v  -

  
1
u   =   

1
f

 
1
v   =   

1
u  +  

1
f

,l=Kq iïuq;sh ̂ kj ldàishdkq& fhdod 
1
u
 g tÈßj    m%ia;dr.; l< úg ,efnk m%ia;drfha 

wka;#LKavh 
1
f
 fõ' fï wkqj ldpfha kdNSh ÿr .Kkh lr .; yels h'

^;d;aúl m%;sìïn i|yd u ys w.h ¬ o v ys w.h - o fõ'

túg 
1
u
 ys w.h ¬ o 

1
v
 ys w.h - o fõ'&

l%uh

§ we;s W;a;, ldph wE; msysá jia;=j,g fhduq fldg ;srh u; meyeÈ,s m%;sìïnhla ,nd .kak' 
ldph;a ;srh;a w;r ÿr ógr fldaÿfjka uek ldpfha o< kdNSh ÿr fidhd .kak' ógr fldaÿj 
wdOdrfhka fïih u; rg yqkqj,ska f¾Ldjla w¢kak' tu f¾Ldfõ ueo fmfofia tu f¾Ldjg ,ïn 
j wdOdrlh u; kexjQ ldph ;nkak' ldpfhka tla mil tu f¾Ldj u; l,ska fidhd .;a kdNSh 
ÿrg jvd u|la ÿr isák fia o" w,afmfk;a;s ;=v ldpfha m%ldY wlaIh iudk Wiska isák fia o" 
wdOdrlh u; kexjQ tla m%ldY w,afmfk;a;la jia;=j ^O& f,i ;nkak' miqìï ;srh jia;=jg jvd 
ÿßka tu me;af;a u ;nd wfkla me;af;a ÿßka wei ;nd jia;=fõ hál=re meyeÈ,s m%;sìïnhla ^I& 
fmfka oe hs ksÍlaIKh lrkak' tfia fkdfmfka kï jia;=j ;j;a ldpfhka wE;g f.k f.dia 
m%;sìïnh weig fmfkk fia ilid .kak ^21'1'2 rEmh mßÈ x ≥ úIo oDIaáfha wju ÿr úh hq;= h&' 
f¾Ldj Tiafia u wei ;nd Oys hál=re m%;sìïnh" tu f¾Ldj Tiafia isriaj msysgd we;s oehs ;yjqre 
lr .kak' tfia fkdfmfka kï wdOdrlh iu. ldph iq¿ jYfhka N%uKh lsÍfuka tu f¾Ldjg 
ldpfha ;,h ksje/Èj ,ïn jk fia ilia lrkak' ;j o w,afmfk;af;a ;=v ldph uOHfha 
fkdfmfka kï ldpfha ;,h isria jk fia ilikak' oeka wfkla m%ldY w,afmfk;a; ^P& 21'1'2 
rEmfhys oelafjk mßÈ wlaIh u; ;nd tys ;=v m%Odk wlaIh u; msysgk fia ilikak' 

21'1'1 rEmh

,l=Kq iïuq;sh fhdod mÍlaIKfha mdGdxl m%ia;dr.; 
l< úg my; wdldr m%ia;drhla ,efí'

1
v
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I m%;sìïnfha ;=v" P ys ;=v iu. iïmd; jk fia P bÈßhg fyda msgqmig fyda iSreudre lrkak' 
iïmd; wjia:dfõ wlaIfha fomig wei ;sriaj p,kh lrk úg I yd P ys ;=vq tlsfkl iïmd;j 
rEmh 21'1'3g wkqj idfmalaI p,s;hlska f;drj tlg p,kh jk fia Èia fõ'

oeka ldph yd jia;=j w;r ÿr u yd ldph yd m%;sìïnh w;r ÿr v ógr fldaÿj Ndú;fhka uek 
.kak' jia;= ÿr iqÿiq f,i fjkia lrñka u yd v i|yd ;j;a mdGdxl hq., myla ,nd f.k tu 
mdGdxl 21'1'1 j.=fõ igyka lrkak ^kj ldàishdkq ,l=Kq iïuq;sh wkqj ,l==K o iu`.&'

mdGdxl yd .Kkh

j.=j 21'1'1

u (cm)

v (cm)

1
u (cm-1)

1
v (cm-1)

1
u g tÈßj

 
1
v m%ia;dr.; lrkak'

isoaOdka;hg wkqj m%ia;drfha wka;#LKavh weiqfrka ldpfha kdNSh ÿr .Kkh lrkak'

ks.ukh

by; .Kkfhka ,o w.h kdNSh ÿr f,i ks.ukh lrkak'

idlÉPdj

ldpfha kdNs ÿr jvd ksje/Èj fidhd .ekSu i|yd Tng Ndú; l< yels Wml%u yd fodaI wju lr 
.ekSug .; yels ls%hdud¾. idlÉPd lrkak'

21'1'2 rEmh

vu

o

I

P
x

x ≥ D

21'1'3 rEmh

I

P

I , 5 
^m%;sìïnh&" 
P g jvd 
úYd, úh 
hq;= h'



48

igyk

² O jia;=j ldpfha kdNs ,laIHhg wdikakj ;enqj fyd;a we;s jk m%;sìïnh ldphg b;d wE;ska 
msysgk fyhska weig th fkdfmksh yels h ^m%;sìïnh fyd¢ka fmkSug th weig bÈßfhka 
úIo oDIaáfha wju ÿßka j;a ;sìh hq;= h&' tu ksid jia;= ÿr iqÿiq f,i ieliSug j. n,d .; 
hq;= h'

² m%ia;drh we¢h hq;af;a u iu`. fkdj 
1
u iu`. fyhska m%ia;drfha ,laIHj, fyd| úiqreula i|yd 

1
u ys w.hka o< jYfhka iudk wka;rj,ska isák fia ug w.hka f;dard .; hq;= h' 

 Wod(- u i|yd

 
25

 ( 1u = 0.04
 ) 28

 ( 1u = 0.0357
 ) 32

 ( 1u = 0.0312
 ) 40

 ( 1u = 0.025
 )

 
50

 ( 1u = 0.02
 ) 65

 ( 1u = 0.0154
 )

² W;a;, ldphl ;d;a;aúl m%;sìïn tajdfha jia;=j iu`. yqjudre l< yels fyhska ̂ m%;snoaO ,laIH& 
u yd v i|yd mdGdxl hq., yqjudre fldg mdGdxl f,i Ndú; l< yels h'

² fuys § ;d;a;aúl jia;= yd ;d;a;aúl m%;sìïn mÍlaIKh i|yd Wmfhda.S fldg f.k we;' tfy;a 
wjYH kï ;d;a;aúl jia;= - w;d;a;aúl m%;sìïn fyda w;d;a;aúl jia;= - ;d;a;aúl m%;sìïn 
i|yd jqj o mÍlaIKh isÿ l< yels h ^kj ldàishdkq ,l=Kq iïuq;sh wkqj ;d;a;aúl jia;= - 
w;d;a;aúl m%;síïn i|yd u + o v+ o jk w;r w;d;a;aúl jia;=-;d;a;aúl m%;sìïn i|yd u - o 
v - o fõ&'

fï ish¨ wjia:d i|yd m%ia;drh we¢h 
yels w;r 1 jk" 3 jk" 4 jk jD;a; 
mdoj, m%ia;drh wef|hs'

wjia:d 3 i|yd m%ia;drh tl u ir, 
f¾Ldjl fldgia jk w;r" ´kE u 
m%ia;drhl wka;#LKavfhka f .Kkh 
l< yels h'









;d;aúl jia;=
;d;aúl m%;sìïn

;d;aúl jia;=
w;d;aúl m%;sìïn

w;d;aúl jia;=
;d;aúl m%;sìïn

1⁄u

1⁄v

21'1'4 rEmh
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kdNSh ÿr .Kkfha úl,am l%u

;d;a;aúl jia;= ;d;a;aúl m%;sìïn i|yd

(i) u, v, f, ish,a,g ,l=Kq iïuq;sh fh¥ úg

 
-
  

1
v  -

  
1
u   =   -

  
1
f

 
1

| v |   =   
1

| u |  +  
1

| f |

 
1

| u |
 g tÈß j 

1
| v |

 m%ia;drh we¢ úg"

 tys wka;#LKavh c   =   1
| f |

   fõ'

(ii) u, v, f, ish,a,g ,l=Kq iïuq;sh fh¥ úg

 
-
 
1
v -

 
1
u  = 

1
f  "  tu ksid

    
1

| v |  +  
1

| u | = 
1

| f |

 | u v | j,ska .=K lsÍfuka

 
| u |  +  | v |   =

   | u v
f  |

 | u v |   =   | f | ( | u + v | )

 | u + v | g tÈß j | u v | m%ia;dr.; l< úg
 wkql%uKfhka | f | ,efí'

 ;d;a;aúl jia;= iy ;d;a;aúl m%;sìïn i|yd | u | + | v | ≥ 4 | f | úh hq;= nj mdGdxlj,ska 
i;Hdmkh lr .; yels h'

-

-

1/v

0
0 1/u

 

 

1
| v |

1
| u |

21'1'5 rEmh

21'1'6 rEmh

u v

0
0

 | uv |  

| u + v |   
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21.2mÍËK wxl

wj;, ldphl m%;sìïnj, msysgqï iïmd; l%ufhka ,nd .ekSu iy tu.ska ldpfha 
kdNSh ÿr fiùu

øjH yd WmlrK

wdOdrlhl kexjQ wj;, ldphla" m%ldY w,afmfk;a;s folla" ;, o¾mK ;Srejla" ógr fldaÿjla 
iy miqìï ;srhla

isoaOdka;h

wj;, ldphla i|yd jia;= ÿr u o m%;sìïn ÿr v o ldpfha kdNSh ÿr f o kï'

 fmdÿ ldp iQ;%hg wkqj"

 
1
v  –  

1
u   =   

1
f

 
1
v   =   

1
u  +  

1
f

,l=Kq iïuq;sh ^kj ldàishdkq& fhdod  
1
u
  g tÈßj  

1
v
  m%ia;dr.; l< úg ,efnk 

m%ia;drfha wka;#LKavh   =   1
f
   fõ' 

fï wkqj ldpfha kdNSh ÿr .Kkh l< yels h'

l%uh

ógr fldaÿj wdOdrfhka fïih u; rg yqkqqj,ska f¾Ldjla w¢kak' tu f¾Ldfõ ueo fmfofia tu 
f¾Ldjg ldpfha ;,h ,ïnj isák fia wdOdrlh u; kexjQ ldph ;nkak'

21'2'1 rEmh 21'2'2 rEmh

P
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ldpfha tla mfil" jia;=j (O) f,i wdOdrlhl kexjQ w,afmfk;a;la" tys ;=v ldpfha m%Odk 
wlaIh iu. iam¾Y j isák fia wlaIhg by<ska 21'2'1 rEmfha oelafjk mßÈ ;nkak' miqìï ;srh 
jia;=jg jvd ÿßka tu me;af;a u ;nkak' oeka jia;=j we;s me;a;g úreoaO me;af;a wE;ska fïih 
u; we¢ f¾Ldj Tiafia wei ;nd hál=re l=vd m%;sìïnh yd jia;=j ldpfha ueo talf¾Çh jk fia 
fmfka oehs n,kak' t fia fkd fõ kï wdOdrlh iu. ldph iq¿ jYfhka N%uKh fldg ^ldpfha 
;,h m%Odk wlaIhg ,ïnl jk fia& ldpfha m%ldY wlaIh u; m%;sìïnh ,nd .kak'

oeka rEmigyfka oelafjk f,i jia;=j we;s me;a;g úreoaO me;af;a ldpfha m%Odk wlaIhg my<ska 

ldpfhka w¾Ohla jefik f,i fïih u; we| we;s f¾Ldjg ,ïnj wdOdrlh u`.ska ^M& o¾mK 
;Srej ;nkak'

bka miq ldpfha m%Odk wlaIhg ;=v iam¾Y jk f,i fïih u; we¢ f¾Ldj u; P fojk m%ldY 
w,afmfk;a; wdOdrlhla Ndú;fhka msysgqjkak' rEmfha oelafjk f,i wei ;nd ldph ;=< fmfkk 
I l=vd hál=re m%;sìïnfha ;=v;a" M o¾mKh ;=<ska fmfkk I/ m%;sìïnfha ;=v;a iïmd; jk fia 
o¾mKh yd P w,afmfk;a; w;r ÿr fjkia lrkak' jia;= ÿr u o" ldph yd o¾mKh w;r ÿr y o" 
o¾mKh yd P w,afmfk;a; w;r ÿr x o ukskak'

u wNsu; f,i fjkia lrñka y ys w.h ksh;j ;nd ;j;a wjia:d myla i|yd m%;sìïnh yd iïmd; 
jk ÿr x uek m%;sM, my; oelafjk wdldrfha j.=jl igyka lr .kak'

mdGdxl yd .Kkh

j.=j 21'2'1

u (cm)

1
u (cm-1)

x (cm)

v = x - y 
(cm)

1
v (cm-1)

1
u g tÈßj

 
1
v m%ia;dr .; lrkak'

isoaOdka;hg wkqj m%ia;drfha wka;#LKavh weiqfrka ldpfha kdNSh ÿr .Kkh lrkak'

^m%ia;drfha wkql%uKh m fidhkak' m%ia;drh u; msysá ;j;a ,laIHhl x, y LKavdxl ,nd .kak' 
y = m x + c iólrKhg m ys w.h;a x iy y ys w.h;a wdfoaY fldg c .Kkh lrkak'&
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ks.ukh

by; .Kkfhka ,o w.h ldpfha kdNSh ÿr f,i ks.ukh lrkak'

idlÉPdj

ldpfha kdNs ÿr jvd ksje/Èj fidhd .ekSu i|yd Tng Ndú; l< yels Wml%u yd fodaI wju lr 
.ekSug .; yels ls%hdud¾. idlÉPd lrkak'

igyk

21.1.1 mÍlaIKfha igyk n,kak' u f;dard .ekSu i|yd tu Wmfoia ms<smeÈh yels h' ;d;a;aúl 
jia;=j, ish¨ msysàï i|yd m%ldY flakaøh yd kdNsh w;r msysá m%;sìïn ,efnk fyhska yels ;rï 

úys§ hk f,i u ys w.hka f;dard .kak' 
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22'2 rEmh

22mÍËK wxl

laú,a k<h Ndú;fhka jdhqf.da,Sh mSvkh fiùu

øjH yd WmlrK

laú,a k<h ̂ tla fl<jrla jid we;s riÈh mglska úh<s jdhq l|la isr lr we;s isyska ùÿre nghla&" 
ógr fldaÿjla iy l,ïm wdOdrlhla

isoaOdka;h

h - fïifha isg k<fha by< fl<jrg we;s Wi

l - jdhq lf|a È.

L - k<fha È.

A - k<fha wNHka;r yrialv j¾.M,h

x - riÈh lf|a È.

ρ - riÈh >k;ajh

H - jdhqf.da,Sh mSvkh (Hgcm)

H   =   
wka;#LKavh
wkql%uKh   ×  

x
L 

( H  +  
x h
L   ) ρ g   =   

k
A l    ,        

1
l    =   ( A x ρ g

k L  ) h  +  
A H ρ g

k

fndhs,a kshuhg wkqj ( p   =   
k
V    ,        ( H + x sin θ ) ρ g   =   

k
A l

h tÈß j 
1
l
 m%ia;drfha wkql%uKh =   

A x ρ g
k L  

wka;#LKavh =   
A H ρ g

k  

22'1 rEmh

θ

θ



54

l%uh

22'1 rEmfha oelafjk mßÈ k<fha ixjD; fl<jr ;sria fïih u; isák fia k<h ;srig wdk; 
j; mßÈ wdOdrlhlg iú lrkak' fïifha isg k<fha by< fl<jrg we;s Wi h iy jdhq lf|a 
È. l uek igyka lr .kak' wdOdrlh ilia lr" wdk;sh fjkia lrñka hys w.hka yhla i|yd 
wkqrEm l ys w.hka uek mdGdxl my; oelafjk j.=fjys igyka lr .kak' riÈh mfgys È. x iy 
k<fha È. L uek igyka lr .kak'

22'1 j.=j

h  (cm)

l  (cm)

1 / l  (cm-1)

 riÈh mfgys È.  x =   ----- cm
 k<fha È.  L  =   ----- cm

h g tÈßj  1 / l  m%ia;drh we| wkql%uKh .Kkh lr wka;#LKavh ,nd f.k isoaOdka;hg wkqj 
H .Kkh lrkak'

ks.ukh

mÍlaIKfhka ,nd .;a m%;sM,h wkqj H ys w.h ks.ukh lrkak'

idlÉPdj

jdhqf.da,Sh mSvkh jdhqmSvk udkfhka ,nd f.k Tng ,enqKq w.fha m%;sY; fodaIh .Kkh lrkak'

igyk

laú,a k<h ilia lr .ekSu i|yd ógrhla muK È." fofl<jr újD;" wNHka;r úIalïNh 2 mm 
muK jQ isyska ùÿre k<hla f.k 10 cm muK È. riÈh mgla we;=¿ lrkak' ngh ;sriaj ;nd riÈh 
mg k<fha ueog tk mßÈ ilia lr k<fha tla fl<jrla nkaika odylhg w,a,d k<h lrljñka 
ixuqøKh lrkak' ixjD; fl<jr ógr fldaÿjl Y+kH i,l=fKa msysgk fia k<h ógr fldaÿj u; 
;nd rn¾ máj,ska Bg iú lrkak'

k<fha újD; fl<jr my<g isák fia ;nd h ys RK w.hka i|yd o mdGdxl ,nd .; yels h'

mÍlaIKfha m%;sM, wkqj wfmalaId l< wdldrfha ir, f¾Ldjla ,efí kï" m%ia;drh we£u i|yd 
fhdod .;a iólrKh f.dvke`.Sug Ndú; l< iïnkaOh ̂ fndhs,a kshuh& i;H nj bka ;yjqre fõ'
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ksh; mSvkfha § jdhqjl mßudj yd WIaK;ajh w;r iïnkaO;dj i;Hdmkh lsÍu

øjH yd WmlrK

riÈh ì|lska isr l< úh<ss jd l|la iys; tla fl<jrla ixjD; ;=kS ì;a;s iys; mgq taldldr ùÿre 

k<hla" ^0-100& oC WIaK;ajudkhla" c,h iys; Wi îlrhla" uka:hla" f;mdjla" lïì oe,la" 

nkaika odylhla" l,ïm wdOdrlhla" rn¾ má lsysmhla iy mmj,ska l%udxls; mßudKhla

23'1 rEmfha oelafjk k<h ;=< isr ù we;s jdhqfõ mßudj V o" 
tu jdhqfõ fl,aúka WIaK;ajh T o" kï"

pd,aia kshuhg wkqj" ksh; mSvkfha we;s wp, jdhq ialkaOhl

T g tÈßj l m%ia;drh uQ, ,laIHh yryd .uka 
lrhs kï"

jdhqjl mßudj yd WIaK;ajh w;r iïnkaO;dj 
i;Hdmkh fõ'

V      T

jdhq lf|a È. l o" k<fha wNHka;r yrialv j¾.M,h A o" 
kï"

23'1 rEmh

23'2 rEmh

isoaOdka;h

V   =   l A

l A   =   k T

l   =
   

k
A 

. T

23mÍËK wxl

V   =   k T
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l%uh

WIaK;ajudkfha n,anh isyska k<fha jdhq lf|a ueo fldgfiys msysgk mßÈ yd k<fha ixjD; 
fl<jr mßudKfha Y+kH yd iïmd; jk mßÈ WIaK;ajudkh yd k<h mßudKhg iú lrkak' 
23'1 rEmfha oelafjk mßÈ WmlrK wgjd WIaK;ajudkfha mdGdxlh;a jdhq lf|a È.;a igyka lr 
.kak' c,h fyd¢ka uka:kh lrñka îlrh r;a lrkak' WIaK;ajh 10 0Clska muK jeä jQ miq 
odylh bj;a lr c,h l,;d WIaK;ajudkfha mdGdxlh ksh;j ;nd f.k" riÈh ì| ksYap, jQ 
úg kej; WIaK;ajudkfha mdGdxlh;a jdhq lf|a È.;a igyka lr .kak' bka miq kej;;a îlrh 
;=< we;s c,h r;a lr uka:kh lrñka tys WIaK;ajh 10 0C m%udKj,ska kxjñka mdGdxl yhla 
fï wdldrhg ,nd .kak' mdGdxl 23'1 j.=fõ igyka lr .kak'

mdGdxl yd .Kkh

23'1 j.=j

WIaK;ajh θ  (0C)

WIaK;ajh T  (K)

jdhq lf|a È. l  (cm)

T g tÈßj l m%ia;dr .kajkak'

ks.ukh

m%ia;drhg wkqj ksh; mSvkfha § jdhqjl mßudj yd WIaK;ajh w;r iïnkaO;dj ks.ukh lrkak'

idlÉPdj

m%;sM, jvd;a ksjerÈ lr .ekSu i|yd fuys § f.k we;s l%shdud¾. mÍlaIKh flfrys n,mdk 
wkaou idlÉPd lrkak'

igyk

WIaK;ajh by< hk wjia:dfõ §;a" WIaK;ajh my< nisk wjia:dfõ §;a" hk foj;dfõ§ u jdhq 
lf|a È. igyka lr .ekSu jvd fhda.H fõ' riÈh l| k<fha ì;a;shg we,S mej;Sfuka isÿ jk 
fodaIh tu`.ska wju fõ'

mgq taldldr k<h ;=< we;s jdhq lf|a È. jeä jk mßÈ th 23'3 rEmfha oelafjk wdldrhg keófuka 
fyda k<fha fl<jrg ;=kS ì;a;s iys; l=vd ùÿre n,anhla iïnkaO lsÍfuka fyda WmlrKfha 
ixfõÈ;dj jeä jk w;r mÍlaIKh lsÍfï § mdGdxl w;r fyd| úiqreula ,nd .; yels h'

l

23'3 rEmh

k<fha keó we;s fldgfia wvx.= jdhqfõ mßudj V o" k<fha 
wNHka;r yrialv j¾.M,h A o kï"

A l  +  V   =   k T

l   =   ( kA )  T  –  
V
A
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24mÍËK wxl

ksh; mßudfõ § jdhqjl mSvkh iy ksrfmalaI WIaK;ajh w;r iïnkaO;dj i;Hdmkh 
lsÍu 

øjH yd WmlrK

fndaâka mSvk wdudkh iys; ksh; mßud jdhq WmlrKh" ^0 - 110 °C& WIaK;ajudkhla" c,h iys; 

îlrhla" nkaika odylhla" f;mdjla" lïì oe,la" wdOdrlhla iy uka:hla

isoaOdka;h

 

mSvk wdudkhWIaK;ajudkh

jg wä ma,dial=j (500 cm3)

úhe<s wp, jdhq ialkaOh

c,h

flaYsl k<h

flá ma,diaála ngh

24'1 rEmh

24'1 rEmfha oelafjk mßÈ n,anh ;=< isr ù we;s jd;fha mSvkh p yd tu jdhqfõ 
ksrfmalaI WIaK;ajh T kï mSvk kshuhg wkqj mßudj ksh; úg wp, jdhq ialkaOhl 
p yd T w;r iïnkaOh

 p    T   fõ'

T g tÈßj p ys m%ia;drh my; oelafjk mßÈ fõ'

  
T/K

p

24'2 rEmh

WIaK;ajh °C j,ska ukskq ,enQ úg m%ia;drh my; wdldr fõ'

 

24'3 rEmh

θ/°C

p

-273
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l%uh

24'1 rEmfhys oelafjk mßÈ ksh; mßud jdhq WmlrKfha n,anh o" WIaK;ajudkh yd uka:h o 

îlrfha c,h ;=< nyd ,kak' îlrfha we;s c,h r;a lr uka:kh lrñka WIaK;ajh 10 °C lska 

muK by< .sh miq odylh bj;a lr iq¿ fõ,djlska WIaK;ajudkfha mdGdxlh o mSvk wdudkfha 

mdGdxlh o igyka lr .kak' by; i|yka l< wdldrhg c,fha WIaK;ajh 10 °C muK jQ m%udKj,ska 

jeä lrñka wjia:d yhl § wkqrEm mdGdxl ,ndf.k tajd 24'1 j.=fõ igyka lr.kak'

mdGdxl yd .Kkh

24'1 j.=j

WIaK;ajudkfha
mdGdxlh θ / °C

ksrfmalaI WIaK;ajh
T / (K)

mSvk wdudkfha
mdGdxlh p / (N m-2)

ksrfmalaI WIaK;ajhg (T) tÈß j mSvkh (p) m%ia;dr.; lrkak'

ks.ukh

isoaOdka;fha i|yka mßÈ m%ia;drhg wkqj ksh; mßudfõ § jdhqjl mSvkh iy WIaK;ajh w;r 

iïnkaO;dj i;Hdmkh fõ'

igyk

;dmlfha we;s c,fha WIaK;ajh b;du;a fiñka kexúh hq;= w;r c,h uka:kh l< hq;= h' n,anh 

yd wdudkh iïnkaO lrk k<h ;=, we;s jd;fha WIaK;ajh yd n,anh ;=< we;s jd;fha WIaK;ajh 

tlu w.hl fkdmj;sk ksid úYd, mßudjla we;s n,anhla yd flaYsl k<hla fhdod .;a úg" we;s 

úh yels fodaIh wju lr .; yels h'
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ñY%K l%ufhka >k øjHhl úYsIag ;dm Odß;dj fiùu

øjH yd WmlrK

le,ßógrhla" lelEreï k<hla" Bhï uQksiaiï m%udKhla" ^0 -100& oC WIaK;ajudkhla" c, 
;dmlhla" f;mdjla" lïì oe,la" f;o`vq ;=,djla yd ^0 - 50& o C WIaK;ajudkhla" m%udKj;a ;rï 
c,h iy uka:hla

isoaOdka;h

WKqiqï øjHhla yd isis,a øjHhla ñY% l< úg mßirhg ;dm ydkshla isÿ fkd jkafka kï"

WKqiqï øjHfhka bj;a jQ ;dm m%udKh" isis,a øjHh ,nd .;a ;dm m%udKhg iudk fõ'

Wla; mÍlaIKfha § ysia le,ßógrfha yd uka:fha ialkaOh m1 o" c,h iys; le,ßógrfha 
ialkaOh m2 o" tu c,fha wdrïNl WIaK;ajh θ1 o" r;a l< Bhï uQksiaiïj, WIaK;ajh 
θ2 o" ñY%Kfha Wmßu WIaK;ajh θ3 o" le,ßógrh iy ñY%Kfha ialkaOh m3 o" le,ßógr 
øjHfha úYsIag ;dm Odß;dj c1 o" c,fha úYsIag ;dm Odß;dj c2 o" Bhï uQksiaiïj, 
úYsIag ;dm Odß;dj c3 o" kï by; uQ,O¾uh wkqj"

Bhï uQksiaiïj,ska bj;a jQ ;dmh } c,h ,nd .;a ;dmh ¬ le,ßógrh ,nd .;a ;dmh

( m3 - m2 ) c3 ( θ2 - θ3 ) = [ m1 c1 + ( m2 - m1 ) c2 ] ( θ3 - θ1 )

l%uh

uka:h iu. ysia le,ßógrfha ialkaOh (m1) uek .kak' le,ßógrh wvla muK isis,a c,fhka 
mqrjd kej;;a ialkaOh (m2) uek .kak' úYsIag ;dm Odß;dj (c3) fiùug wjYH >k øjHh ^Bhï 
uQksiaiï& lelEreï k<h ;=<g oud" c, ;dmlh wdOdrfhka r;a lrkak' c,h kgk ;=re r;a lr 
Bhï uQksiaiïj, WIaK;ajh (θ2) ksh; w.hlg m;a jQ miq th igyka lr f.k Bhï uQksiaiï b;d 
blaukska le,ßógrh ;=< jQ c,hg oukak'

ñY%Kh fyd¢ka uka:kh lr" tys Wmßu WIaK;ajh (θ3) igyka lr .kak' fï i|yd ^0-50& 0C 
WIaK;ajudkh Ndú; lrkak' le,ßógrh yd tys wvx.= foaj, ialkaOh (m3) uek .kak'

mdGdxl yd .Kkh

 le,ßógrfha yd uka:fha ialkaOh   m1 =   -----
 le,ßógrh" uka:h yd c,fha ialkaOh   m2 =   -----
 c,fha wdrïNl WIaK;ajh    θ1 =   ----- 
 Bhï uQksiaiïj, WIaK;ajh    θ2 =   -----
 ñY%Kfha Wmßu WIaK;ajh    θ3 =   -----
 le,ßógrh iy tys wvx.= foaj, ialkaOh  m3 =   -----

by; isoaOdka;hg wkqj" Bhï uQksiaiïj, úYsIag ;dm Odß;dj .Kkh lrkak' .Kkfha § le,ßógr 
f,dayfha iy c,fha úYsIag ;dm Odß;d i|yd iïu; w.hka Ndú; lrkak'

25mÍËK wxl
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ks.ukh

.Kkfhka ,enqK w.h Bhï uQksiaiïj, úYsIag ;dm Odß;dj f,i ks.ukh lrkak'

idlÉPdj

Bhïj, úYsIag ;dm Odß;dj" iïu; o;a; fmd;lska ,nd f.k Tng ,enqKq w.h Ndú; lr m%;sY; 
fodaIh .Kkh lrkak'

;dm ydksh ksid we;s úh yels fodaI iy tajdg ms<shï fhÈh yels wdldr idlÉPd lrkak'
 

igyk

² le,ßógrh" ndysr wdjrKh iu`. Bhï uQksiaiï r;a lrk ia:dkh fj; /f.k hkak' tfia 
ke; fyd;a c, ;dmlh;a" le,ßógrh;a w;r ;dm mßjdrl ndOlhla ;nkak'

² Bhï uQksiaiï le,ßógrhg udre lrk wjia:dfõ § c,h bj;g úisÍ fkdhk mßÈ isÿ l< hq;= 
w;r" WIaK;ajudk mdGdxlh b;d ie,ls,af,ka ksÍlaIKh l< hq;= h' Bhï fyd| ikakdhlhla 
neúka ñY%Kh iq¿ ld,hla ;=< § Wmßu WIaK;ajhg <`.d fõ'

² fï l%ufhka øjhl úYsIag ;dm Odß;dj fiùfï §" by; mÍlaIKh u wkq.ukh lrñka c,h 
fjkqjg úYsIag ;dm Odß;dj fiúh hq;= øjh;a" úYsIag ;dm Odß;dj okakd øjHhl=;a fhdod 
.ekSfuka øjfha úYsIag ;dm Odß;dj ks¾Kh l< yels h'

² le,ßógrhg fhdod .;a c, m%udKhg r;a l< uQksiaiï tl;= l< úg" ñY%Kfha WIaK;ajh 10 0C 
lska muK by< hk mßÈ Bhï uQksiaiï m%udKh;a mQ¾j mÍlaIKhlska f;dard .; hq;= h' 

² r;a l< Bhï uQksiaiï oeóug fmr c,fha iy le,ßógrfha wdrïNl WIaK;ajh" ldur 
WIaK;ajfhka 5 oC la muK my< WIaK;ajhlg wvq lr tu w.h igyka lr f.k" Bhï uQksiaiï 
fy<Su l< hq;= h' fuys § ñY%Kfha wjidk WIaK;ajh ldur WIaK;ajfhka 5 oC la muK by< 
hk neúka mÍlaIKh uq,a Nd.fha § mßirfhka ,enQ ;dmh" mÍlaIKfha wjidk Nd.fha § 
mßirhg ydks jQ ;dmhg iudk ùfuka ydks mQ¾Khla isÿ jk neúka ;dm ydksh ksid isÿ jk 
fodaIh wju fõ'

² fuys § c,fha wdrïNl WIaK;ajh ;=Idr wxlhg jvd u|la by<ska mj;sk mßÈ isÿ lsÍug j. 
n,d .; hq;= h'
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isis,k l%ufhka øjhl úYsIag ;dm Odß;dj fiùu

øjH yd WmlrK

mshk yd uka:h iys; ndysr mDIaGh Tm ouk ,o le,ßógrhla" -10-110 oC WIaK;ajudkhla" úÿ,s 
mxldjla" úrdu Trf,daiqjla" f;o`vq ;=,djla" m%udKj;a ;rï c,h iy øjh

isoaOdka;h

wkjr; jdhq m%jdyhl isis,a jk r;a jQ jia;= foll mDIaGj, iajNdjh" lafIa;%M,h 
yd jia;= yd jgmsgdj w;r w;sßla; WIaK;aj i¾jiu fõ kï" tajdfha ;dm ydks ùfï 
uOHkH YS>%;d iudk fõ'

øjh
c,h

26'2 rEmh

tl u le,ßógrhla Ndú; fldg iudk mßudfjka hq;a øj folla by; ;;a;aj hgf;a 
isis,a ùug bv y< úg" uka:h iys; ysia le,ßógrfha ialkaOh m1 o" c,h iys; 
le,ßógrfha ialkaOh m2 o" øjh iys; le,ßógrfha ialkaOh m3 o" θ1 WIaK;ajfha 
isg θ2 WIaK;ajhg isis,a ùug le,ßógrh ;=< c,h we;s wjia:dfõ .; jk ld,h tw 
o" øjh we;s wjia:dfõ .; jk ld,h tl o" le,ßógrh idod we;s øjHfha úYsIag ;dm 
Odß;dj c o" c,fha úYsIag ;dm Odß;dj cw o" øjfha úYsIag ;dm Odß;dj cl o" kï"

wjia:d fofla" ;dmh ydks ùfï uOHkH YS>%;d iudk neúka"

[ m1 c + ( m2 - m1 ) cw ] (θ1 - θ2 ) [ m1 c + ( m3 - m1 ) cl ] (θ1 - θ2 )

tw tl
=

fuu.ska cl .Kkh l< yels h'

l%uh

uka:h iys; le,ßógrfha ialkaOh (m1) uek .kak' 70 0C g muK r;a l< c,fhka le,ßógrfha 
uqÿfkka fikaáógrhla muK f;la mqrjd mshk jid 26'1 rEmfha oelafjk mßÈ wdOdrlhlska 
t,a,kak' wi,ska ;enQ úÿ,s mxldjla u.ska imhk wkjr; jd; Odrdjlaa ;=< le,ßógrh isis,a ùug 
i,iajkak' c,h ksr;=rej l,;ñka úrdu >áldjla Ndú; lr WIaK;ajh 40 0C muK jk f;la 
;;amr 30lg jrla WIaK;ajh igyka lr .kak' wjidkfha § c,h iys; le,ßógrfha ialkaOh 
(m2) uek .kak' le,ßñSgrfha c,h bj;a lr fyd¢ka msi oud" úh<d ta fjkqjg r;a l< øjfha 
iudk mßudjla ta ;=<g oud øjh i|yd o fmr fia u mdGdxl ,nd .kak' øjh iu. le,ßógrfha 
ialkaOh (m3) ,nd .kak' mdGdxl 26'1 j.=fõ igyka lr .kak'

26mÍËK wxl

26'1 rEmh
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mdGdxl yd .Kkh

26'1 j.=j

ld,h ^ñks;a;=& 0 0.5 1.0 2.0 2.5 3.0

c,fha WIaK;ajh (0C)

øjfha WIaK;ajh (0C)

 uka:h iys; ysia le,ßógrfha ialkaOh    m1 =   -----

 c,h iys; le,ßógrfha ialkaOh     m2 =   -----

 øjh iys; le,ßógrfha ialkaOh     m3 =   -----

 θ1 
0C isg θ2 

0C olajd mrdih ;=< c,h isis,a ùug .; jQ ld,h tw =   -----

 θ1 
0C isg θ2 

0C olajd mrdih ;=< øjh isis,a ùug .; jQ ld,h tl =   ----- 

tl u LKavdxl wlaI u; c,h yd øjh i|yd ld,hg tÈßj WIaK;aj jl%h iqugj w¢kak' 
WIaK;aj-ld, jl% u`.ska tl u WIaK;aj wka;rh ;=< isis,a ùug øjhg;a" c,hg;a fjk fjk u 
.; jk ld, ,nd .kak' cw iy c i|yd iïu; w.hka Ndú; lr isoaOdka;hg wkqj øjfha úYsIag 
;dm Odß;dj (cl) .Kkh lrkak'
  

ks.ukh

.Kkfhka ,enQ w.h øjfha úYsIag ;dm Odß;dj f,i ks.ukh lrkak'

idlÉPdj

mÍlaIKfhka Tn ,nd .;a w.h øjfha úYsIag ;dm Odß;dfõ iïu; w.h iu. ii|kaak' mÍlaIKfha 
fodaI wju lr .ekSu i|yd Tnf.a woyia yd fhdackd bÈßm;a lrkak'
 

igyk

w;sßla; WIaK;ajh 20 0C - 30 0C olajd l=vd w.hka i|yd o fuu mÍlaIKh isÿ l< yels w;r" 
túg wkjr; jdhq m%jdyhla wjYH fkd fõ' tfy;a mÍlaIKh lrk ld, iSudj ;=< le,ßógrh 
wjg ksi, jd; mßirhla mj;ajd .; hq;= fõ' .Kkh lsÍfï § WIaK;aj mrdihla ;=< le,ßógrh 
u`.ska WIaK;ajh my; neiSfï YS>%;dj, uOHkH w.h ,nd .ekSug jvd 26'3 rEmfha oelafjk mßÈ 
ksYaÑ; WIaK;ajhlg wkqrEm WIaK;aj w;sßla;hla i|yd WIaK;ajh my; neiSfï YS>%;dj ,nd 
.ekSu jvd ksrjoH fõ'

26'3 rEmh
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fuys§ θ kï WIaK;ajfha § ld, wlaIhg ;sria f¾Ldjla we|" c,h yd øjh i|yd jk f¾Ldj lefmk 
ia:dkj,g iam¾Yl ks¾udKh l< hq;= h ^o¾mKhla Ndú; fldg&' tu iam¾Ylj, wkql%uK αl 
yd αw kï"

 ( dθdt  )l
  =  tan αl 

 ( dθdt  )w
  =  tan αw 

 ( dQ
dt  ) 

w
  =  [ m1 c  +  ( m2 - m1 ) cw ] ( dθdt  )w

 ( dQ
dt  ) 

l
  =  ( m3 - m1 ) cl  ( dθdt  )l

 ( dQ
dt  ) 

w
  =  ( dQ

dt  )l

 .:. [ m1 c  +  ( m2 - m1 ) cw ] ( dθdt  ) 
w =     [ m1 c  +  ( m3 - m1 ) cl ] ( dθdt  )l

 .:. ( m2 - m1 ) cw tan αw = ( m3 - m1 ) cl tan αl

 fuhska cl .Kkh l< yels h'
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mÍËK wxl27
ñY%K l%ufhka whsiaj, ú,hkfha úYsIag .=ma; ;dmh fiùu

øjH yd WmlrK

le,ßógrhla" uka:hla" WIaK;ajudkhla" c,h" m%udKj;a ;rï whsia" fmryka lvodis" isõo`vq 
;=,djla" ridhksl ;=,djla iy mä fmÜáh

isoaOdka;h

úYsIag ;dm Odß;dj c1 jQ f,dayhlska ;kd we;s" ialkaOh m1 jQ le,ßógrhla ;=< ̂ uka:h 
iys;& θ1 wdrïNl WIaK;ajhl we;s c,h iys; le,ßógrfha ialkaOh m2 o" fuu c,h 
;=<g whsia oud uqiq l< úg ñY%Kfha wju WIaK;ajh θ2 o" ñY%Kh iys; le,ßógrfha 
iaklaOh m3 o" c,fha úYsIag ;dm Odß;dj cw o" whsiaj, ú,hkfha úYsIag .=ma; ;dmh 
L o" kï"

    0 0C ≤ θ2 ≤ θ1

túg" fuu uqiq lsÍfï § mßirfhka ;dm ,dNhla isÿ fkdjQfha hehs ie,elSfuka"  
 

whsia ,nd .;a ;dmh } le,ßógrh ^uka:h iu.& iy c,fhka bj;a jQ ;dmh

 (m3-m2) L + (m3-m2) cw θ2 =  [m1 c1 + (m2-m1) cw] ( θ1 - θ2 )

l%uh

uka:h iys; le,ßógrfha ialkaOh (m1) uek .kak' tys ;=fkka folla muK c,fhka mqrjd 
ialkaOh (m2) uek.kak' tu c,fha WIaK;ajh (θ1) uek .kak' fmryka lvodishl f;; ud;a;= 
l< l=vd whsia len,s jrlg tl ne.ska le,ßógrh ;=< we;s c,hg ouñka uka:kh lrkak' tla 
lene,a,la uq¿ukska u Èh jQ miq B<`. lene,a, oukak' whsia len,s c,fha md ùu je<elaùug 
fldgq oe,a uka:hla Ndú; lrkak'

WIaK;ajh ie,lsh hq;= m%udKhlska (5 0C lska muK& my;a jQ úg whsia leg oeóu k;r fldg" ñY%Kh 
fyd¢ka uka:kh lr c,fha wju WIaK;ajh (θ2) igyka lr .kak' wvx.= foa iys; le,ßógrfha 
ialkaOh (m3) kej; lsrd .kak'

mdGdxl yd .Kkh

 uka:h iys; ysia le,ßógrfha ialkaOh   m1  =   -----
 c,h iys; le,ßógrfha ialkaOh    m2 =   -----
 c,fha wdrïNl WIaK;ajh     θ1 =   -----
 ñY%Kfha wjidk WIaK;ajh     θ2 =   -----
 le,ßógrh yd wvx.= foaj, ialkaOh  m3 =   -----
 le,ßógrh ;=< jQ c,fha ialkaOh  ^m2 - m1) =   -----
 øj jQ whsiaj, ialkaOh    (m3 - m2) =   -----
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isoaOdka;fhys oelafjk m%ldYkfhys m1 , θ1 , θ2 , m2 , m3 , cl iy cw i|yd wdfoaY fldg L .Kkh 
lrkak'

igyk

whsia leg uqiq lsÍug fmr ;=Idr wxlh o< jYfhka fidhd .ekSu iqÿiq h' t úg" wjika WIaK;ajh 
;=Idr wxlh blaujd wvq ù le,ßógrh u; ;=Idr ;ekam;a ùfuka we;s úh yels fodaIh j<lajd 
.; yels fjhs'

le,ßógrfha c,hg whsia leg oud uqiq lsÍu;a iu`. tys WIaK;ajh ldur WIaK;ajhg jvd wvq 
ùfï § mßirfhka ;dmh ,nd .kS' le,ßógrh ;dm mßjdrl øjHj,ska wjqrd ;eîfuka" tu`.ska 
isÿ jk fodaIh wju lr .; yels fjhs'

fkd tfia kï ñY%K l%uj, § Ndú; jk ydksmQrK l%uh Ndú; l< yels h' le,ßógrh ldur 
WIaK;ajfhka 5 0Cla muK by<g kxjd tu WIaK;ajh tys uq,a WIaK;ajh θ1 f,i i,ld" wjika 
WIaK;ajh ldur WIaK;ajhg jvd 5 0Clska my;a jk f;la whsia leg uqiq lrkak' túg" ldur 
WIaK;ajhg by<ska jQ 5 0C § mßirhg ydks jk ;dmh" tu WIaK;ajhg my<ska jQ 5 0C § mßirfhka 
,nd .kakd ;dmh iu`. ydks mQrKh ùfuka" mßirfhka ;dmh ,eîfï fodaIh wju fõ'
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mÍËK wxl28
ñY%K l%ufhka c,fha jdIamSlrKfha úYsIag .=ma; ;dmh fiùu

øjH yd WmlrK

le,ßógrhla" uka:hla" WIaK;ajudkhla" yqud, cklhla" yqud, ynlhla" isõo`vq$ridhksl ;=,djla" 
mßjdrl ;yvqjla" ^ßðf*daï$ weianeiafgdaia& nkaika odylhla" f;mdjla" lïì oe,la iy ^0-50& 0C 
WIaK;ajudkhla

isoaOdka;h

úYsIag ;dm Odß;dj c1 jQ f,dayhlska ;kd we;s ialkaOh m1 jQ le,ßógrhl ^uka:h 
iys;& θ1 wdrïNl WIaK;ajhl we;s c,h iys; le,ßógrfha ialkaOh m2 o" úhe<s 
yqud,h hejQ miq ñY%Kfha Wmßu WIaK;ajh θ2 o" le,ßógrh iys; ñY%Kfha ialkaOh 
m3 o" c,fha úYsIag ;dm Oß;dj cw o" c,fha jdIamslrKfha úYsIag .=ma; ;dmh L o" kï" 

^;dm ydkshla isÿ fkdjkafka hehs i,ld&"

yqud,fhka msg l< ;dmh = le,ßógrh ^uka:h iu.& iy c,h ,nd .;a ;dmh

yqud, ynlh

WIaK;ajudkh

uka:h

le,ß ógrh

yqud, cklh

;dm mßjdrl ;yvqj

28'1 rEmh

l%uh

uka:h iu. le,ßógrfha ialkaOh (m1) uek .kak' le,ßógrfhys mßudfjka ;=fkka folla muK 
c,fhka mqrjd kej; ialkaOh (m2) uek .kak' fuu c,fha WIaK;ajh θ1 igyka lr .kak' yqud, 
cklfhka yqud, ynlh yryd tys yqud,h wLKavj ksl=;a jk úg 28'1 rEmfha oelafjk wdldrhg 
;nd yqud,h c, mDIaGfha .eàug i,iajkak' ñY%Kh fyd¢ka uka:kh lrñka tys WIaK;ajh 10 0C 
muK by< .sh miq yqud,h heùu kj;d,kak' ñY%Kh uka:kh lr" th <`.d jk Wmßu WIaK;ajh 
(θ2) uek .kak' ñY%Kh iys; le,ßógrfha ialkaOh (m3) uek .kak'

(m3-m2) L + (m3-m2) cw ( 100 - θ2 ) =  [m1 c1 + (m2-m1) cw] ( θ2 - θ1 ) 
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mdGdxl yd .Kkh

 uka:h iys; ysia le,ßógrfha ialkaOh     m1  =   -----
 uka:h iys; le,ßógrh iy c,fha ialkaOh    m2  =   -----
 uka:h iys; le,ßógrh" c,h yd >kSNjkh jQ yqud,fha ialkaOh m3 =   -----
 c,fha wdrïNl WIaK;ajh       θ1 =   ----- 
 ñY%Kfha Wmßu WIaK;ajh       θ2 =   ----- 

isoaOdka;hg wkqj c,fha jdIamSlrKfha úYsIag .=ma; ;dmhg (L) ,efnk w.h .Kkh lrkak'

m%;sM,

by; .Kkhg wkqj c,fha jdIamSlrKfha úYsIag .=ma; ;dmh ks¾Kh lrkak'

idlÉPdj

c,fha jdIamSlrKfha úYsIag .=ma; ;dmh i|yd Tng ,enqKq w.h o;a; fmd;lska ,nd .;a iïu; 
w.h yd ii|kak' tys m%;sY; fodaIh .Kkh lrkak' yqud, ynlh yd mßjdrl ;yvqjla Ndú; 
lsÍfï wjYH;dj o idlÉPd lrkak' yqud, ynlh ;=< È. újD; k<hla nyd ;sîug;a yqud, 
ynlfha k<h le,ßógrfha we;s c,h ;=< fkd.s,aùug;a fya;= idlÉPd lrkak'

igyk

;dm ydksh ksid we;s jk fodaIh wju lr .ekSu i|yd Tm ouk ,o le,ßógrhla ;dm mßjdrl 
øjHhlska jg lr ndysr Ndckhla ;=< ;eîu tla;rd ms<shula fõ' fuys § ;dm ydksh wju lsÍug 
W;aidy flf¾' tfy;a ydksmQrK l%uh jvd ksje/È l%uhls' fuys § ksh; mßir ;;a;aj hgf;a 
mÍlaIK isÿ l< hq;= w;r" ;dm ydksh je<elaùfï Wml%u Ndú; l< hq;= fkdfõ'

c,fha wdrïNl WIaK;ajh" ldur WIaK;ajhg jvd wxYl lsysmhlska ^5 0C lska muK& isis,a fldg 
yqud,h ñY% lsÍu werôh yels h' ñY%Kfha wjika WIaK;ajh ldur WIaK;ajhg jvd 5 0C lska muK 
jeä jk fia yqud,h ñY% lsÍu md,kh l< úg mÍlaIKfha uq,a Nd.fha mßirfhka we;s jk ;dm 
,dNh mÍlaIKfha wjidk Nd.fha § mßirhg isÿ jk ;dm ydksfhka mQrKh fõ' c,fha wdrïNl 
WIaK;ajh ;=Idr wxlhg jvd u|la by<ska meje;sh hq;= h'

fuu mÍlaIKfha § l=vd yqud, m%udKhla tl;=  jk neúka ialkaOh uekSfï § ksrjoH;dj ms<sn| 
úfYaIfhka ie,ls,su;a úh hq;= fõ'

^fndfyda úg fuu ydksmQrK l%uh ;dm ydksh wju lrk l%uhla f,i idjoH f,i y÷kajkq ,efí' 
fuys § ;dm ydksh isÿ ùug bv fok w;r mÍlaIKh ;=< § jk ydksh mQrKh lsÍu isÿ fõ' fï 
ksid ;dm ydksh ksid isÿ jk fodaIh wju fõ'&
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;=Idr wxlfha § ix;Dma; c, jdIam mSvkh ^p0& × 100 ]
ldur WIaK;ajfha§ ix;Dma; c, jdIam mSvkh ^p&

idfmalaI wd¾ø;dj = 

mÍËK wxl 29
Tm oeuQ le,ßógrhla weiqfrka jd;fha idfmalaI wd¾ø;dj fiùu

øjH yd WmlrK

msg; mDIaG Tm oeuQ le,ßógr folla" l=vd whsia len,s ^m%udKj;a ;rï&" uka:hla" 0-50 oC 
WIaK;ajudk folla" ùÿre ;yvqjla iy wdOdrl folla

isoaOdka;h

l%uh

le,ßógrj, msg; mDIaG fyd|ska msi oud tla le,ßógrhlg wvla muK c,h oukak' 29'1 rEmfhys 
olajd w;s whqre wdOdrl u`.ska T1, T2 WIaK;ajudk ilia lrkak' Tfí m%Yajdi jd;h le,ßógrh 
foig hEu je<elaùug ùÿre ;yvqjla wdOdrl u`.ska le,ßógr bÈßfhka iú lr .kak' jrlg tl 
ne.ska l=vd whsia len,s tlla Èh jQ miq wfkl le,ßógrh ;=<g ouñka c,h uka:kh lrkak'

c,h we;s le,ßógrfha msg; mDIaGfha ;=Idr ;ekam;a ùu ksid tys Tmh hka;ñka ke;s jk wjia:dj" 
wfkla le,ßógrfha mDIaGfha Tmh iu`. ixikaokd;aulj ksÍlaIKh lrkak' tfia ;=Idr yg 
.ekSu wdrïN jk wjia:dfõ c,h iys; le,ßógrfha we;s T1 WIaKa;judkfha mdGdxlh θ1 uek 
.kak' oeka whsia tl;= lsÍu k;r fldg ;j ÿrg;a c,h uka:kh lrñka WIaK;ajh jeä ùug 
bv yßkak' le,ßógr mDIaGfha Tmh kej; u;= fjñka ;=Idr w;=reoka jk wjia:dj ksÍlaIKh 
lr tu wjia:dfõ T1 WIaK;ajudkfha mdGdxlh θ2 uek .kak' oeka T2 WIaK;ajudkh u`.ska ldur 
WIaK;ajh θR uek .kak' Tfí mdGdxl igyka lr .kak'

T1 T2

29'1 rEmh
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mdGdxl yd .Kkh

 ;=Idr ;ekam;a jk WIaK;ajh  θ1 =   -----
 ;=Idr w;=reoka jk WIaK;ajh  θ2 =   -----
 ldur WIaK;ajh    θR =   -----

by; T1 WIaK;ajudkfha mdGdxlj, uOHkH w.h ( θ1  +  θ2
2  ) .Kkh lr" ;=Idr wxlh f,i 

i,lkak' 

ix;Dma; c, jdIam mSvk j.=jla Ndú; lr" ;=Idr wxlfha § ix;Dma; c, jdIam mSvkh p0 o" ldur 
WIaK;ajfha § ix;Dma; c, jdIam mSvkh p o fidhd .kak' by; i|yka isoaOdka;hg wkqj idfmalaI 
wd¾ø;dj .Kkh lrkak'

ks.ukh

by; .Kkh lsÍfuka ,nd .;a w.h idfmalaI wd¾ø;dj f,i ks.ukh lrkak'

idlÉPdj

mÍlaIKh i|yd l=vd whsia lene,s fhdod .ekSfï wjYH;dj idlÉPd lrkak' úYd, whsia lene,s 
Ndú; l< fyd;a θ1 yd θ2 WIaK;aj uekSfï § Tng uqyqK mEug isÿ jk ÿIalr;d idlÉPd lrkak'

igyk

ùÿre ;yvqj f;dard .ekSfï § m%Yajdi jd;h le,ßógr mDIaGfha .eàu je<elaùug m%udKj;a jk 
f,i;a" uka:kh lsÍu wjysr fkdjk f,i;a tys È. yd m<, f;dard .ekSug ie,els,su;a jkak'
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mÍËK wxl 30
iZ,a l%uh u`.ska f,dayhl ;dm ikakdhl;dj fiùu

øjH yd WmlrK

;dm ikakdhl;dj fiùu i|yd jQ iZ,a WmlrKhla" (-10 − 110) 0C riÈh WIaK;ajudk folla ^T1 
iy T2&" 0 – 50 °C riÈh WIaK;ajudk folla ̂ T3 iy T4&" yqud, cklhla" ksh; mSvk WmlrKhla" 

jZkshr le,smrhla" úrdu Trf,daiqjla" 1000 ml îlrhla iy f;o`vq ;=,djla

isoaOdka;h

30'1 rEmfha § we;s mßÈ WmlrKfha oKafâ uOHkH úIalïNh d o" oKafâ WIaK;ajh 
uksk ia:dk w;r ÿr l o" ;dmuh wkjr; wjia:dfõ T1 , T2 , T3 yd T4 WIaK;ajudkj, 
mdGdxl ms<sfj<ska θ1, θ2, θ3  yd θ4 o" uek .kakd ,o t ld,hl § îlrhg tl;= jQ 
c,fha iaklaOh mw o" c,fha úYsIag ;dm Odß;dj cw o" oKav idod we;s øjHfha ;dm 
ikakdhl;dj k o" kï"

dQ
dt   =  k A .  

dθ
dl

mw cw ( θ3 - θ4 )
t   =  k π  ( d2 )2

  
( θ1 - θ2 )

l

l%uh

m<uqj WmlrKfha ,S fmÜáh újD; lr ikakdhl oKafâ uOHkH úIalïNh i|yd tlsfklg ,ïn 
ÈYd folla Tiafia d1 , d2 ñkqï jZkshr le,smrh Ndú;fhka ,nd .kak' T1 yd T2 WIaK;ajudk (-10 
– 110 °C) fhdok k< w;r we;=<;ska (l1& yd msg;ska (l2 & ÿr jZkshr le,smrfha ndysr yd wNHka;r 
ykq Ndú; fldg ,nd .kak' ;dm mßjrKh we;s jk fia fmÜáh jikak' 

T1

{d l

θ1

θ3 θ4

θ2

T2

T3 T4

yqud, cklfhka yqud,h

fíiug

c, lrdufhka

30'1 rEmh
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WIaK;ajudk iu`. fyd| ;dm iam¾Yhla we;s jk fia T1 yd T2 WIaK;ajudk fhdok k<j,g 
riÈh iaj,amhla ne.ska oud WIaK;ajudk y;r u 30'1 rEmfha oelafjk f,i iú lrkak' yqud, 
cklfhka ,efnk yqud,fhka ieu úg u jdIam l=àrh msÍ meje;Su ;yjqre lsÍu i|yd jdIam l=àrfha 
by< fl<jr we;s k<hg yqud, cklh iïnkaO lrkak' oKafvka fyd¢ka ;dmh wjfYdaIKh 
lr .ekSu i|yd oKafâ ;dmh m%jdyjk ÈYdjg úreoaOj c,h ixirKh lrùug ksh; mSvk 
ysfika meñfKk c, m%jdy k<h T4 WIaK;ajudk l=àrhg iïnkaO lrkak' ksh; mSvk ysig 
c,h ,eîug i,iajkak' WIaK;ajudk y;f¾ WIaK;ajh ñks;a;= mfyka myg i,l=Kq lr .kak' 
WIaK;ajudk y;f¾ u WIaK;aj ksh; jQ miq ^;dmuh wkjr; wjia:dj& WIaK;ajudkj, mdGdxl 
w;r fjki uekSug m%udKj;a ;rï fõ kï msgdr k<h háka l,ska ialkaOh (m0) uek .kakd 
,o îlrh ;nd" c,h 500 ml muK tl;= ùug .; jk ld,h t úrdu >áldfjka uek .kak' T3 
iy T4 WIaK;ajudk mdGdxl w;r wka;rh m%udKj;aj úYd, fkdfõ kï" H Wi iqÿiq mßÈ ilia 
lr wjYH WIaK;aj fjki ,nd.kak' mdGdxl my; oelafjk j.=j, igyka lrkak'

mdGdxl yd .Kkh 

30'1 j.=j

d1 (cm) d2 (cm) uOHkH w.h  d (cm)

f,day oKafâ úIalïNh

30'2 j.=j

l1 (cm) l2 (cm) uOHkH ÿr  l (cm)

T1, T2 WIaK;ajudk fhdok
k< w;r ÿr

 ysia îlrfha ialkaOh m0 = -----  kg

30'3 j.=j

θ1 (
0C) θ2 (

0C) θ3 (
0C) θ4 (

0C)

ñks;a;= 5lg miq

ñks;a;= 10lg miq

ñks;a;= 15lg miq

wkjr; wjia:dfõ oS

wjYH kï WIaK;ajudk mdGdxl wkjr; wjia:djg tk ;=re ld,h È.= l< yels h'

 c,h iys; îlrfha ialkaOh   (m1)    =   -----
 c,fha ialkaOh     mw  = ^m1 - m0) =   -----
 c,h tl;= ùug .; jQ ld,h    t    =   -----

c,fha úYsIag ;dm Odß;dj 4200 J K-1 kg-1 hehs i,ld by; o;a; weiqfrka isoaOdka;fha olajd we;s 
mßÈ k .Kkh lrkak'
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m%;sM,

.Kkfhka ,enQ w.h oKav ;kd we;s f,dayfha ;dm ikakdhl;dj f,i igyka lrkak'

idlÉPdj

§ we;s f,dayfha ̂ ;U& ;dm ikakdhl;dj fN!;sl o;a; fmd;la weiqfrka ,nd f.k" Tn ,o m%;sM,h 
yd ii|kak' ms<s;=frys m%;sY; fodaIh olajd jvd;a ksje/Èj mÍlaIKh lsÍug Tnf.a fhdackd iy 
woyia olajkak'

igyk

yqud, cklfhka jdIam l=àrhg yqud, we;=¿ jk me;a;;a" wkjr; c, m%jdyh ;U k<hg we;=¿ l< 
hq;= me;a;;a f;dard f.k we;af;a wehs oehs i,ld n,kak ^tfia f;dard.ekSu wksjd¾h fõ&' iuyr 
WmlrKj, jdIam l=àrfha my< lg úYd,jg;a Wv lg l=vdjg;a idod we;' tneúka WmlrKj, 
yqud,h hg k<fhka túh yels h' we;=¿ jk yqud,h túg l=àrh msfrk fia ilia fõ'
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úh<s fldaIhl wNHka;r m%;sfrdaOh iy úoHq;a.dul n,h fiùu

øjH yd WmlrK

úh<s fldaIhla" ñ,sweógrhla" ixLHdxl fjda,aÜógrhla ̂ digital&" Odrd kshdulhla ̂ 0 - 100 Ω&" glk 
h;=rla" iïnkaOl lïì iy 10 Ω m%;sfrdaOlhla ^R&

isoaOdka;h

fldaIfha úoHq;a.dul n,h E o" wNHka;r m%;sfrdaOh r o" fldaIh u`.ska mßm:fha we;s 
jk Odrdj I o" úh<s fldaIfha w.% yryd úNj wka;rh V o kï"

 E = V+ Ir

 V= - Ir + E 

 V  =  -r I  +  E

 I g tÈßj V m%ia;drfha 

 wkql%uKh = -r   wka;#LKavh = E

31'1 rEmh 31'2 rEmh

l%uh

31'1 rEmfha olajd we;s mßÈ mßm:h ilia lr" Odrd kshdulh Wmßu m%;sfrdaO w.fha ;nd" K h;=r 
újD;j we;s úg fjda,aÜógrfha mdGdxlh" 31'1 j.=fõ igyka lrkak' bka miq K h;=r jid (ON) Odrd 
kshdulfha m%;sfrdaOh wvq lrñka I Odrdfõ w.h 0'025 A (25 mA) ne.ska fjkia lrñka I ys w.hka 
6la i|yd wkqrEm ñ,sweógr mdGdxlh;a fjda,aÜógrfha mdGdxlh;a 31'1 j.=fjys igyka lrkak'

31mÍËK wxl
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mdGdxl yd .Kkh

31'1 j.=j

l (mA)

V (V)

I g tÈßj V m%ia;dr.; lrkak' m%ia;drfha wkql%uKh yd wka;#LKavh .Kkh lrkak' isoaOdka;hg 
wkqj fldaIfha wNHka;r m%;sfrdaOh (r) yd úoHq;a.dul n,h ^E& ,nd .kak'

m%;sM,

by; m%;sM, wkqj úh<s fldaIfha úoHq;a.dul n,h yd wNHka;r m%;sfrdaOh olajkak'

idlÉPdj

mÍlaIKfha § WmlrKj, wdrlaIdjg fhdod .;a Wml%u yd fodaI wju lr .ekSug .;a ls%hdud¾. 
idlÉPd lrkak'

igyk

mßm:fha úYd, Odrdjla .e,Su iy jeä fõ,djla Odrdj .e,Su hk lreKq fol u ksid úh<s 
fldaIh O%ejKh ùu yd iq¿ fõ,djlska úh<s fldaIh úi¾ckh ùu isÿ fõ' Wmßu Odrdj iSud lsÍu 
i|yd 10 Ω m%;sfrdaOh fhdod .efka' mßm:fha fhdok h;=r i|yd glk h;=rla fhdod .ekSfuka 
iq¿ fõ,djla muKla Odrdj .e,Sug ie,eiaúh yels h' ukd úoHq;a iam¾Yhla mj;ajd .ekSu i|yd 
glk h;=r m%udKj;a ;rï ;o lsÍu wjYH fõ' ixLHdxl fjda,Üógrhl wNHka;r m%;sfrdaOh úYd, 
w.hla .kakd ksid th yryd .,k Odrdj fkdi,ld yeßh yels fõ' ta wkqj fldaIh yryd úNj 
wka;rh b;d ksje/Èj fidhd .ekSug ixLHdxl fjda,aÜógrhla fhdod .ekSu wjYH fõ'  
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øjH yd WmlrK

m%;sfrdaOh 100 Ω muK jk mßjD; ;U lïì ̂ 40 SWG) oÕrhla" ueo ìkaÿ .e,ajfkdaógrhla" iam¾Y 
h;=rla" fmakq h;=re folla" úoHq;a.dul n,h 2 V jk Bhï wï, ixpdhl fldaIhla fyda fY%AKs.;j 
fh¥ fyda úoHq;a.dul n,h 1.2 V jk Ni-Cd fldaI folla (0-100) 0C oelafjk WIaK;ajudkhla" 
uka:h iy c, ;dmlhla" lïì oe,la" f;mdjla" nkaika odylhla" ógr fia;=jla 5 kΩ m%;sfrdaOlhla" 
m%;sfrdaO fmÜáhla ^0-500) Ω" Odrd kshdulhla" ^0-100& Ω iy iïnkaOl lïì

isoaOdka;h

32'1 rEmfha olajd we;s mßÈ fia;=j ix;=,kh jQ úg m%;sfrdaO fmÜáfha m%;sfrdaO w.h  
RB  o " 0 0C § o`.rfha m%;sfrdaOh R0 o θ 0C § m%;sfrdaOh Rθ o kï"

 
Rθ
RB   

=
   

l
( 100 - l )

 
Rθ   =   R0 ( 1 + α θ )

 

 

^fuys α iy RB hkq ms<sfj<ska m%;sfrdaOfha WIaK;aj ix.=Klh iy m%;sfrdaO fmÜáfha 
w.h fõ&'

 
Rθ   =   RB 

l
( 100 - l )

 

l
( 1000  –  l )   

=
  (R0 α

RB
) θ  +

 

R0

RB

32'1 rEmh

mÍËK wxl32
óg¾ fia;=j Ndú;fhka f,dayhl (Cu) m%;sfrdaOfha WIaK;aj ix.=Klh fiùu
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θ g tÈß j l / ( 100 - l ) m%ia;drfha"

 
wkql%uKh  =

   
R0 α
RB

 
wka;#LKavh =

   
R0
RB 

m%;sfrdaOfha WIaK;aj ix.=Klh" α  =

l%uh

32'1 rEmfha mßÈ mßm:h iïnkaO lrkak' c,h fyd¢ka uka:kh lr" WIaK;ajh θ igyka lr 
.kak' K1 fmakq h;=r jid K2 h;=r újD; lr o< ix;=,k mrdih fidhd .kak' K2 h;=r jid ksje/È 
ix;=,k ,laIHh fidhd .kak' oeka c, ;dmlh r;a lrñka WIaK;ajh 10 0C m%udKj,ska jeä 
lrñka tla tla wjia:dfõ § c,fha WIaK;ajh ksh; w.hl mj;ajd .ksñka wkqrEm WIaK;aj yhla 

i|yd l ys mdGdxl yhla muK ,nd f.k" j.=j 32'1 j.=fjys igyka lr .kak'

mdGdxl yd .Kkh

32'1 j.=j

θ (0C)

l (cm)

l / ( 100 - l ) (cm)

θg tÈßj l / (100 - l ) m%ia;drh w¢kak' m%ia;drfha wkql%uKh yd wka;#LKavh .Kkh lrkak' 
isoaOdka;hg wkqj m%;sfrdaOfha WIaK;aj ix.=Klh α .Kkh lrkak'

ks.ukh

Ndú; l< lïì o`.rh idod we;s f,dayfha (Cu) m%;sfrdaOfha WIaK;aj ix.=Klh α ks.ukh lrkak'

idlÉPdj

mÍlaIKfha § isÿ úh yels fodaI yd tajd u`. yrjd .ekSug fhdod .; yels 
ls%hdud¾. idlÉPd lrkak' Tn Ndú; l< øjHfha (Cu) αys iïu; w.h 
j.=jlska ,nd f.k" Tn ,nd .;a w.fha m%;sY; fodaIh .ek idlÉPd lrkak'

igyk

lïì o`.rh ilia lsÍfï § 2.5 cm muK úIalïNhla yd È. 10 cmla muK 
jQ is,skavrdldr ,S lene,a,la f.k mßjrKh l< 40 SWG ;U lïìhlska 
5 mla muK f.k" tu lïìh folg kjd 32'3 rEmfha mßÈ lïì fofmdg ,Sh 
jgd T;d .kak'

wkql%uKh

wka;#LKavh 

 

 

32'2 rEmh

(0,0) θ

l
(100 - l)

32'3 rEmh
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mÍËK wxl33
úNjudkh Ndú;fhka fldaI foll úoHq;a.dul n, ixikaokh lsÍu

øjH yd WmlrK

úNjudkhla" 2 V Bhï - wï, welshqñf,agrhla ^fyda fYa%Ks.;j iïnkaO l< 1. 2 V Ni-Cd fldaI 
folla&" f,la,dkaÉ fldaIhla" veksfh,a fldaIhla" ueo ìkaÿ .e,ajfkdaógrhla" foux h;=rla" fmakq 
h;=re folla" 5 kΩ muK wdrlaIl m%;sfrdaOlhla" iam¾Y h;=rla iy iïnkaOl lïì

isoaOdka;h

foux h;=r E1 fldaIhg iïnkaO l< úg ,efnk ix;=,k È. l1 o" E2 fldaIhg iïnkaO 
l< úg ,efnk ix;=,k È. l2 o" kï"

 
E1
E2   

=
   

l1
l2

33'1 rEmh

l%uh

33'1 rEmfhys mßÈ mßm:h wgjkak' K1 h;=r jid K2 h;=r újD;j ;nd" foux h;=r E1 fldaIhg 

iïnkaO lrkak' iam¾Y h;=r úNjudk lïìfha A fl<jrg iïnkaO l< úg .e,ajfkdaógrfha 

W;al%uh tla ÈYdjlg;a B fl<jrg iam¾Y l< úg .e,ajfkdaógrfha W;al%uh wfkla ÈYdjg;a 
fmkajhs kï" mßm:fha ksjerÈ nj ;yjqre fõ' tfia ke;s kï igyfka olajd we;s fodaI ms<sn| 
ie,els,su;a ù" mßm:h ksjerÈ lr .kak' iam¾Y h;=r lñìfha ;ekska ;ek iam¾Y lrñka 

.e,ajfkdaógrfha W;al%uKh Y+kH jk o< ix;=,k ,laIh ,nd .kak' bka miq K2 h;=r jid 
iam¾Y h;=r o< ix;=,k ,laIHh wdikakfha iam¾Y lrñka .e,ajfkdaógrfha mdGdxlh Y+kH f,i 

fmkajk ksjerÈ ix;=,k ,laIHh ,nd .kak' wod< ix;=,k È. l1 uek" mdGdxlh j.=fõ igyka 

lr .kak' foux h;=r E2 fldaIhg iïnkaO lr" fmr mßÈ E2 fldaIh i|yd wod< ksjerÈ ix;=,k 

È. l2 uek mdGdxlh igyka lr .kak'
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mdGdxl yd .Kkh

 l1   =   ------- cm

 l2   =   ------- cm    

 
E1
E2   

=
   

l1
l2

l1 yd l2 g wkqrEm w.hka wfoaYfhka E1 g E2 wkqmd;h .Kkh lrkak'
   

m%;sM,

fldaI foflys úoHq;a.dul n, w;r wkqmd;h wkqj fldaIj, úoHq;a .dul n, E1 : E2 m%ldY lrkak'

idlÉPdj

mÍlaIKfha § fhdod .;a WmlrKj, wdrlaIdj ms<sn| Tn .;a mQ¾fjdamdh yd mÍlaIKfha § isÿ úh 
yels fodaI;a" tajd wju lr .ekSug fhdod .; yels ls%hdud¾. yd Wml%u wdÈh;a idlÉPd lrkak'

igyk

mßm:h wegùfuka miq K1 h;=r jid" foux h;=r E1 fyda E2 fldaIhg iïnkaO l< miq iam¾Y h;=r 

úNjudk lïìfha A fl<jrg;a" B fl<jrg;a" fjka fjkaj iam¾Y lrk úg § .e,ajfkdaógrfha 
W;al%uKh tla wjia:djl § tla ÈYdj;a wfkla wjia:dfõ § wfkla ÈYdj;a fkdolajhs kï mßm:fha 
fodaI mj;S' .e,ajfkdaógrfha W;al%uKh wjia:d foflys § u tl u ÈYdj olajhs kï

 (i) E1 yd E2 fldaIj, Ok w.% E0 fldaIfha Ok w.%hg iïnkaO fkdù" w.% udre ù ;sìh 
yels h'

 (ii) úNjudk mßm:fha hï ;ekl iïnkaOl nqre,a ù ;sìh yels h'

 (iii) E0 fldaIh úi¾ckh ùu ksid tys úoHq;a .dul n,h E1 fyda E2 fldaIj, úoHq;a 
.dul n,hg jvd wvq ù ;sìh yels h'

;j o iam¾Y h;=r A yd B fl<jrj, iam¾Y lsÍfï § .e,ajfkdaógrfha lsisÿ W;al%uhla fkdfmkajhs 

kï E1 yd E2 fldaI iïnkaO lr we;s mßm:fha úikaê ùï we;s oehs fidaÈis lr" tajd ksjerÈ lrkak'

   • fldaI foflys úoHq;a.dul n, w;r wkqmd;h m%ia;dßl l%uhlska jvd ksje/Èj ,nd .; 
yels h' fï i|yd úNjudk mßm:hg m%;sfrdaO fmÜáhla iïnkaO lr" tys m%;sfrdaOfha úúO 
w.hka i|yd wod< l1 yd l2 i|yd mdGdxl lSmhla ,nd .; yels h' túg"

  
l1
l2   

=   
E1
E2  l1   =   ( E1

E2 )  l2

 l2 g tÈßj l1 m%ia;drfha wkql%uKh u`.ska 
E1
E2

 fiúh yels h' 

úúO È.ska hq;a lïì iys; úNjudk mj;S' fuu È. 2 m, 4 m, 6 m wdÈ jYfhka fõ' ógr fldaÿj 
Ndú;fhka È. uekSfï § úNjudk lïìfha È. ms<sn| ie,els,su;a ùu wjYH h' 
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wNHka;r m%;sfrdaOh r o" ú'.d'n E o jk fldaIhla u`.ska R ndysr m%;sfrdaOhla ;=<ska 
úoHq;a Odrdjla .uka lrk úg fldaIfha w.% yryd úNj wka;rh V kï"

 V   =  I R

 E   =   I ( R + r )

 V   =   ( R
r + R )  E

ix;=,k È. l kï"

 V   =   k l

    
ER

R + r   =   k l

 
1
l    =   ( k r

E  )  1R  +  
k
E

1
R  tÈßfhka  

1
l   m%ia;drfha

 wkql%uKh   =   
k r
E

 wka;#LKavh   =   
k
E

 r   =   
wkql%uKh

wka;#LKavh

úNjudkh Ndú;fhka fldaIhl wNHka;r m%;sfrdaOh fiùu

WmlrK

úNjudkh" 2 V welshqñf,agrhla fyda fYa%Ks.;j iïnkaO l< 1.2 V jQ Ni-Cd fldaI folla úh<s 

fldaIhla" ^0-50& Ω m%;sfrdaO fmÜáhla" glk h;=rla" iam¾Y h;=rla" ueo ìkaÿ .e,ajfkdaógrhla 

iy iïnkaOl lïì

isoaOdka;h

34'1 rEmh

l%uh

34'1 rEmfhys oelafjk mßÈ mßm:h wgjkak' mÍlaIK wxl 33ys mßÈ mßm:fha ksrjoH;dj mÍlaId 

lrkak' m%;sfrdaO fmÜáfha m%;sfrdaOfha w.h R = 50 Ω jk fia fhdokak' K1 iy K2 h;=re jid K3 
újD; lr" .e,ajfkdaógrfha W;al%uKh Y+kH jk ;=re iam¾Y h;=frka lïìh iam¾Y lr" wdikak 

ix;=,k msysàu ,nd .kak' K3 h;=r jid úNj wka;rh V g wkqrEm ix;=,k È. l ksjerÈj uek 

igyka lr .kak'

34mÍËK wxl

34'2 rEmh 

1
R

1
l
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Rys w.h 5 Ω ne.ska wvq jk mßÈ Rys w.hka yhla i|yd by; i|yka l< wdldrhg ix;=,k È. l 
uek" mdGdxl my; oelafjk j.=fjys igyka lr .kak'

1
R tÈßfhka 

1
l m%ia;dr .kajkak'

mdGdxl iy .Kkh

34'1 j.=j

R  (Ω)

l  (cm)

1
R  (Ω

-1)

1
l   (cm-1)

 m%ia;drfha wkql%uKh  =

 m%ia;drfha wka;#LKavh =

    r = 
wkql%uKh

wka;#LKavh

ks.ukh

by; .Kkh lsÍïj,g wkqj fldaIfha wNHka;r m%;sfrdaOh r ks.ukh lrkak'

igyk

   • mdGdxl ,nd .kakd wjia:dfõ muKla K2 h;=r fyd¢ka iam¾Y jk fia jikak'

   • Rys wju w.h 20 Ωg jvd wvq l< fyd;a fldaIh flá ld,hlska úi¾ckh úh yels h'
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mÍËK wxl35
w¾O ikakdhl vfhdavhla i|yd I-V jl%h ,nd .ekSu ^bÈß keUqre i|yd&

øjH yd WmlrK

1N 4001 vfhdavhla" 5 kΩ f¾Çh úNj fnÿula (Potentiometer 'B' Type), 100 Ω 1W m%;sfrdaOlhla" 

^fuu lÜg,h fjkqjg mdif,a úoHd.drfha we;s Semiconductor Diode Trainer ys m<uq jk mßm:h 

Ndú; l< yels h&" 2V ir, Odrd cj iemhqula" 0-1 V fjda,aÜógrhla" ^fï i|yd 2.5V mrdih we;s 

m%;siu nyqógrhla Ndú; l< yels h&" 2.5 mA yd 25 mA mrdi iys; m%;siu nyqógrhla ^fï i|yd 

2000 μA-20 mA mrdi iys; ixLHdxl nyqógrhla jvd fhda.H fõ&" iïnkaOl lïì iy mßm: 

mqjrejla (Bread board/ Project board)

isoaOdka;h

VF g tÈß j IF m%ia;dr .; 
l< úg 35'2 rEmfha oelafjk 
,dlaIKsl jl%fha yevh ,efí'

35'1 rEmh

l%uh

isoaOdka;fha olajd we;s mßm:h wgjkak (Semiconductor Diode Tranineryss mßm: Ndú; lrkafka 

kï wjYH jkqfha weógrh" fjda,Üógrh yd fldaIh muKs&' A w.%fha úNjh Y+kH jk mßÈ VR 
jdud¾;j fl<jrg u lrljd" mßm:hg úÿ,sh imhkak' oeka l%ufhka A w.%h fjda,Üógrfha 

mdGxlh 0.1 V isg wdrïN lr" 0.1V ne.ska jeä lrñka ̂ 35'1 j.=fõ olajd we;s mßÈ& tys mdGdxlh;a" 

weógrfha mdGdxlh;a" my; oelafjk mßÈ j.=.; lrkak' wvq fjda,àh;dj, § wjYH mßÈ nyqógrfha 

iqÿiq mßudKh Ndú; lrkak'

IF
(mA)

VF (V)(0,0)

35'2 rEmh

1

3

2

35'3 rEmh
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mdGdxl yd .Kkh

35'1 j.=j

VF 0V 0.1V 0.2V 0.3V 0.4V 0.5V 0.55V 0.6V 0.65V .675V 0.70V .725V

IF ... μA ... μA ... μA ... μA ... mA ... mA ... mA ... mA ... mA ... mA ... mA ... mA

VF g tÈßj IF m%ia;drh w¢kak'

m%ia;drfha f¾Çh fldgi ir, f¾Ldjlska wdmiq È.= fldg" VF wlaIh lefmk ,laIHhg wod< 
fjda,aàh;dj ^oKá fjda,aàh;dj Knee Voltage& fidhkak'

ks.ukh

by; m%;sM,h weiqfrka Tnf.a ks.ukh i|yka lrkak'

idlÉPdj

mÍlaIKfha mdGdxl jvd ksje/Èj ,nd .ekSug l< hq;= oE idlÉPd lrkak'

igyk

miq keUqre wjia:dj i|yd ,efnk ldkaÿ Odrdj μA .Kfha fyhska" ta i|yd mdGdxl .ekSu wmyiq 

h ^1N 4001 i|yd miq keUqre fjda,aàh;dj 50V muK jk úg ldkaÿ Odrdj 10 μA muK fõ&'

5 kΩ Potentiometer i|yd f¾Çh j¾.h ̂ B Type) Ndú; l< hq;= h' idudkHfhka y`v md,l Volume 
Controller f,i Ndú; jk (A Type) j¾.fha m%;sfrdaOh úp,kh jkafka ,>q. Kluh f,i neúka 

b;d iq¿ úp,kh lsÍul § tys úNjh úYd, f,i úp,kh fõ' iajdh;a; úp,Hh uekSu i|yd 

ixLHdxl j¾.fha ógr Ndú; fkd l< hq;= h ^tys ia:djr w.hla ,nd .ekSu wmyiq fyhsks&'
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mÍËK wxl36
g%dkaisiagrhla Ndú;fhka fmdÿ úfudapl úkHdifia § Ib yd Ic w;r ixl%uKsl ,dlaIKsl 
jl%h ,nd .ekSu

øjH yd WmlrK

2SD400 is,slka g%dkaisiagrhla" 5 kΩ f¾Çh úNj fnÿï follaa [(Potentiometer ("B" Type)], 10 kΩ 1/4W, 
m%;sfrdaOlhla" 100Ω 1/2W m%;sfrdaOlhla ^by; ish¨ WmlrK fjkqjg úoHd.drfha we;s ‘Bipolar 
Transistor Trainer’ ys m<uq jk mßm:h Ndú; l< yels h&" 10 V mrdih we;s m%;siu nyqógrhla" 

100 μA weógrhla fyda 50 μA mrdi we;s m%;siu nyqógrhla" 25 mA mrdih we;s m%;siu nyqógrhla" 

12 V ir, Odrd cj iemhqula ^6 V ixpdhl fldaIhla jqj o" m%udKj;a h&" mßm: mqjrejla (Project/ 
Bread Board) iy iïnkaOl lïì

isoaOdka;h

IB g tÈßj IC m%ia;dr.; l< úg 39'3 rEmfha 
oelafjk wdldrfha jl%hla ,efí' jl%fha f¾Çh 
fldgfia wkql%uKh g%dkaisiagrfha ir, Odrd ,dNh 
jk β fõ'

36'1 rEmh

l%uh

36'1 rEmfhys oelafjk mßm:h mßm: mqjrej u; wgjkak' VR1 yd VR2 úNj Ndcl fol u 
iïmQ¾Kfhka jdudj¾;j lrljkak ^ueo w.%h N+.; w.%h wi,g meñfKa&' oeka mßm:hg úÿ,sh 

imhkak' VR2 fifuka olaIsKdj¾;j lrljd fjda,aÜógrfha mdGxlh (VCE) 5V f,i ilia lrkak' 

IB fjkia lrk úg fuys mdGdxlh fjkia jk ksid VR2 u.ska mÍlaIKh mqrd (VCE) ksh;j ;nd 

.; hq;= h' oeka VR1 fifuka olaIsKdj¾;j lrljñka IB ys w.h 0 isg 10 μA ne.ska jeä lrñka 

IB ys w.hhkag wkqrEm IC ys w.hka ,nd f.k 36'1 j.=fõ igyka lr .kak' 

36'2 rEmh

1

3

2

36'3 rEmh

Ic

Δ Ic

Δ Ib

IB
β   =

   

Δ IC

Δ IB
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mdGdxl yd .Kkh

36'1 j.=j

IB (μA) 0 5 10 15 20 25 30 35 40 50 60 70 80 90 100

IC (mA)

 IBg tÈßj IC m%ia;dr.; lrkak'

 m%ia;drfha f¾Çh fldgfia wkql%uKh fidhkak'

 isoaOdka;hg wkqj β .Kkh lrkak'

ks.ukh

g%dkaisiagrfha Odrd ,dNh ks.ukh lrkak'

idlÉPdj

IB iu. IC ys yeisÍu o" mÍlaIKh jvd id¾:l ùu i|yd .; hq;= ls%hdud¾. o idlÉPd lrkak' 

g%dkaisiagr o;a; fmd;lska 2S D 400 g%dkaisiagrfha β w.h fidhd" Tnf.a ms<s;=r iu`. ii|kak'

igyk

IB = 0 §" IC ueksh hq;= kï ta i|yd o" uhsfl%dweógrhla Ndú; l< hq;= fõ' fï i|yd ixLHdxl 
nyqógrhla jqj o Ndú; l< yels h'



85

mÍËK wxl37
ir, uQ,sl ;d¾lsl oajdrj, i;H;d j.= mÍlaIKd;aulj úuid ne,Su yd ta u.ska 
fok ,o oajdr y÷kd .ekSu

øjH yd WmlrK

7408, 7432, 7400, 7402, 7486, 74AS 836 hk ix.Dys; mßm: (TTL IC) yhla" LED ;=kla" 330Ω 1⁄4W 
m%;sfrdaOl ;=kla" 5V cj iemhqula" mßm: mqjrejla iy iïnkaOl lïì

isoaOdka;h

m%;sodkh LED weiqfrka ksÍlaIKh lsÍfï § D3 LED h fkdoe,aùfuka m%;sodkh 0 V nj 
fyj;a ;¾l 0 wjia:dj;a" D3 LED oe,aùfuka m%;sodkh Ok (+) 5 V nj fyj;a ;¾l 1 
wjia:dj;a olajhs'

37'1 rEmh

37'2 rEmh

l%uh

mßm: mqjrej (Project / Bread Board) u; mßm:h ksje/Èj wgjkak' ix.Dys; mßm:fha 7 jk w.%h 

5 V iemhqfï RK (-) w.%hg;a " 14 w.%h Ok (+) w.%hg;a ksjerÈj iú lrkak' X1 yd X2 w.% ksoyiaj 
;sìh § mßm:hg úÿ,sh imhkak' 

oeka A yd B w.%j,g X1 yd X2 iam¾Y lrñka Ok úNj ,nd § D1" iy D2' fkdoe,aùfuka fyda 
oe,aùfuka ^;¾lh z0Z fyda ;¾l z1Z wkqj m%;sodkh D3 ksÍlaIKh lrkak' i;H;d j.=jl m%;sM, 
igyka lr .kak' tu j.=j, m%odkh A iy B hgf;a o" m%;sodkh F hgf;a o igyka lr.kak' 
oeka mßm: mqjrefõ we;s ix.Dys; mßm:h .,jd fjk;a ix.Dys; mßm:hla iú fldg" fuf,i u" 
§ we;s wfkl=;a ix.Dys; mßm: i|yd fjk fjk u i;H;d j.=j, m%;sM, igyka lrkak'



86

mdGdxl yd .Kkh

37'1 j.=j 37'2 j.=j 37'3 j.=j

A B F A B F A B F
0 0 0 0 0 0
0 1 0 1 0 1
1 0 1 0 1 0
1 1 1 1 1 1

37'4 j.=j 37'5 j.=j 37'6 j.=j

A B F A B F A B F
0 0 0 0 0 0
0 1 0 1 0 1
1 0 1 0 1 0
1 1 1 1 1 1

ks.ukh

,efnk i;H;d j.= weiqfrka tu tla tla ix.Dys; mßm: wxlhg wkqj tys we;af;a l=uk oajdr 
oehs ks.ukh lrkak'

idlÉPdj

mßm:fha LEDj,g fYa%Ks.; f,i m%;sfrdaOlhla fhdod .ekSfï wjYH;dj idlÉPd lrkak'

igyk

fuys we;s iEu ix.Dys; mßm:hla u iudk oajdr 4 ne.ska we;s tajd h' fuys m<uqjeks oajdrh muKla 
Ndú; fldg we; ^b;sß oajdrj, m%odk w.% N+.; lsÍu jvd fhda.H fõ&'

fuys Ndú; fldg we;af;a TTL IC fyhska +5 V fjda,aàh;d iemhqula ;sîu wksjd¾h fõ' CMOS IC 
Ndú; lrkafka kï +3 V isg +15 V olajd ´kE u fjda,aàh;d iemhqula Ndú; l< yels h' túg 

LEDys md,l m%;sfrdaOlj, w.hka fjkia l< hq;= h' LEDys msßú;r 2.0 V, 10 mA f,i i,ld 

.Kkh lrkak' by; IC fjkqjg 4001, 4011, 4030, 4071, 4077 yd 4081 hk CMOS IC jqjo iqÿiq 
mßÈ Ndú; l< yels h'

WodyrK ( 9V cj iemhqula Ndú; lr md,l m%;sfrdaOlfha w.h .Kkh lrk whqre my; oelafõ'

 R yryd ´ïf.a kshuh fh§fuka"

   
( 9 – 2.0 )   =

   
10

1000  
R

   
R   =   700 Ω

   R i|yd fjf<|fmdf<ka m%dfhda.slj ,nd .; yels óg wdikak; u w.h jk 
680 Ω m%;sfrdaOlhla f;dard .ekSu iqqÿiq h'
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mÍËK wxl38
lïìhl wdldrfhka we;s f,dayhl ^jdfka& hx udmdxlh fiùu

øjH yd WmlrK

tlu oDV wdOdrlhlska (B) t,a,d we;s 3 m muK È.e;s" úIalïNh 0'5 mm muK jQ taldldr jdfka 
lïì folla" ñ,sógrj,ska l%udxls; m%Odk mßudKhla (M) yd thg mfilska wfkla lïìhg iú 
l< jZkshr mßudKhla (V), nr r|jkhla" ógr fldaÿjla" uhsfl%daógr bial=remamq wdudkhla iy 
1/2 kgl mä lÜg,hla

l%uh

38'1 rEmfha oelafjk mßÈ m%Odk mßudKh iú lr we;s lïìh ^P) iDcqj keñ rys;j we§ mj;sk 
fia iqÿiq nrla t,a,kak' jZkshr mßudKh iú l< fojeks lïìfhka (Q) nr r|jkh t,a,kak' 

jZkshr mßudKfha mdGdxlh igyka lr .kak' oeka 1$2 kg l wdrïNl Ndrhla ;eáh u; ;nd 
kej; mßudKfha" mdGdxlh igyka lr .kak' bka miq jrlg 1$2 kg ne.ska Ndrhg tl;= lrñka 
wod< mdGdxl ,nd.kak' fujeks mdGdxl myla $ yhla muK ,nd.ekSfuka miq" tl;= l< Ndr 
tu wkqms<sfj<ska u bj;a lrñka uq,a Ndrh ,efnk f;la kej; mdGdxl .kak' fuu mdGdxl 38'1 
j.=fõ igyka lr.kak'

wdOdrlfha isg lïìh jZkshr mßudKfha Y+kH f;la Q lïìfha iM, È. ógr fldaÿj wdOdrfhka 
ukskak'

uhsfl%daógr bial=remamq wdudkh weiqfrka lïìfha ia:dk ;=klska tys yrialv úIalïNh tlsfklg 
,ïn úIalïN folla Tiafia ,nd .kak'

nr tla lsÍfï § ;a" bj;a lsÍfï § ;a ,o m%;sM, fjka fjka j meyeÈ,s f,i tl u m%ia;dr lvodisfha 
,l=Kq lrkak' m%ia;dr fofla wkql%uKj, uOHkHh weiqfrka lïìfha f,dayfha hx udmdxlh 
.Kkh lrkak'

isoaOdka;h

t,a,d we;s Ndrh Mg o" lïìfha yrialv j¾.M,h A o" ú;;sh e o" 
uq,a È. l o" kï"

 
hx udmdxlh   =

   

wd;kH m%;Hdn,h

wd;kH úl%shdj  

     =   
Mg / A

e / l

 e   =   
g l
A y  M

Mg tÈßj e m%ia;drfha"

 wkql%uKh"   m   =   
g l
A y 38'2 rEmh

e

M

38'1 rEmh

B

Q

VM

P
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mdGdxl yd .Kkh

38'1 j.=j

r|jkhg 
fhdod we;s 

nr
(kg)

jZkshr mdGdxlh ú;;sh
uOHkH 
ú;;sh

(m)
nr tla 
lsrSfï oS

(mm)

nr bj;a 
lsrSfï oS

(mm)

nr tla 
lsrSfï oS

(mm)

nr bj;a 
lsrSfï oS

(mm)
0

1/2

1
1 1/2

2
2 1/2

lïìfha yrialv úIalïNh   = (i)   ----- mm ,  (ii) ----- mm ,  (iii) ----- mm ,

     (iv) ----- mm ,  (v) ----- mm ,  (vi) ----- mm ,

         =   ----- mm

wdOdrlfha isg jZkshr mßudKh f;la Q lïìfha iM, È. =   ----- mm

M tÈßfhka e m%ia;drfha wkql%uKh     =   ----- m kg-1

lïìfha yrialv uOHkH úIalïNh     =   ----- m

lïìfha yrialv j¾.M,h      =   ----- m2

g = 10 m s -2 Ndú; lr" A j¾.M,h j¾.ógrj,g mßj¾;kh lr" wkql%uKh i|yd ,nd .;a iQ;%fha 

wdOdrfhka y .Kkh lrkak'

ks.ukh

.Kkfhka ,enqKq m%;sM, weiqfrka lïìfha hx udmdxlh ks.ukh lrkak'

idlÉPdj

yys iïu; w.h o;a; fmd;lska ,nd f.k" mÍlaIKfhka ,enqKq m%;sM, yd iei£fuka fodaIh 
fidhd m%;sY; fodaIh fidhkak'

igyk

• tl u wdOdrlfhka yd tl u øjHfhka ;ekQ lïì folla t,a,d we;s neúka wdOdrlfha my;a 
ùu ksid fyda WIaK;ajfha hï fjkia ùula isÿ ùfuka fyda we;s jk fodaI wju fõ'

• nr bj;a fldg mdGdxl .ekSu u`.ska lïìh m%;Hdia: iSudj blaujQfha o hkak fidaÈis l< yels 

fõ'

• fodaI wju lr .ekSug Tn fhdod .kakd Wml%u idlÉPd lrkak'
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mÍËK wxl39
flaYsl m%jdy l%ufhka øjhl ^c,fha& ÿiai%dú;d ix.=Klh fiùu
^fmdhsfi,a iQ;%h weiqfrka&

øjH yd WmlrK

25cm muK È. flaYsl k<hla" ksh; mSvk WmlrKh" ñkqï irdjla (100 ml)" ógr fldaÿjla" 
wdOdrlhla" úrdu Trf,daiqjla" p, wKaùlaIhla" lmq kQ,a fmdgla" ;kql khsÜßla wï,h yd fidaähï 
yhsfv%dlaihsâ ødjK iaj,amh ne.ska iy iïnkaOl rn¾ k< iam%S;= f,j,hla

isoaOdka;h

wrh r o os. l o jQ flaYsl k<hl fofl<jr p mSvk wka;rhla hgf;a t ld,hla ;=< 
.,d hk øj mßudj V o kï"

fmdhsfi,a iQ;%hg wkqj"

  
V
t    =   

p π r4

8 η l

øj uÜgïj, wka;rh h o" øjfha >k;ajh ρ o" .=re;ajc;ajrKh g o kï"

 p   =   h ρ g

 tneúka"   
V
t    =   

h ρ g π r4

8 η l

V
t

h0

39'2 rEmh

h

39'1 rEmh
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l%uh

flaYsl k<h m<uqj fidaähï yhsfv%dlaihsâ ødjKfhka o" fojkqj ;kql khsÜßla wï,fhka o" 

wjidkfha § c,fhka o" fyd¢ka fidaod .kak' 39'1 rEmfha oelafjk wdldrhg th rn¾ k<hlska 

ksh; iam%S;= f,j,hla Ndú;fhka mSvk WmlrKhg iïnkaO fldg k<h ;sria f,i wdOdrlhg 

iú lrkak' flaYsl k<fha újD; fl<jr wi,ska lmq kQ,a lene,a,la .eg .id lrduh wer flaYsl 

k<fhka c,h fifuka jEiafik whqßka ksh; mSvk WmlrKh ilia lrkak' úrdu Trf,daiqj 

ls%hd;aul lrkjd;a iu`. u k<fha újD; fl<jr háka ñkqï irdj ;nkak' m%udKj;a c, m%udKhla 

ñks;a;= 3la muK ksYaÑ; ld,hla ;=< § ñkqï irdfõ tl;= jQ miq c, mßudj igyka lr .kak' 

ksh; mßud WmlrKfha c, uÜgu;a" flaYsl k<h;a w;r isria Wi ^h& ógr fldaÿj Ndú; lr 

ukskak' mSvk ysfiys msysàu fjkia lrñka h ys w.hka lsysmhla i|yd by; i|yka l< wdldrhg 

mdGdxl ,nd f.k 39'1 j.=fõ igyka lr .kak'

ógr fldaÿj Ndú; lr" flaYsl k<fha uq¿ È. ukskak' p, wKaùlaIh Ndú; lr" tlsfklg ,ïnl 

ÈYd folla Tiafia flaYsl k<fha wNHka;r úIalïNh ukskak'

mdGdxl yd .Kkh

39'1 j.=j

h (cm) V (cm3) V/t (m3 s-1)

 c,h .,d .sh ld,h        (t) = --- s

 flaYsl k<fha uq¿ È.        (l) = --- cm

 flaYsl k<fha úIalïNh       (d1) = --- cm

 l,ska ÈYdjg ,ïn ÈYdjla Tiafia flaYsl k<fha úIalïNh  (d2 ) = --- cm

 uOHkH úIalïNh       ( d1 + d2
2  ) = --- cm

 flaYsl k<fha uOHkH wrh       (r& = --- cm
  
isoaOdka;fha § i|yka lr we;s iQ;%h Ndú;fhka c,fha ÿiai%dú;d ix.=Klh .Kkh lrkak' 

         
ks.ukh

.Kkfhka ,nd .;a w.h wkqj c,fha ÿiai%dú;d ix.=Klh ks.ukh lrkak' 

idlÉPdj

wod< WIaK;ajfha § c,fha ÿiai%dú;d ix.=Klfha iïu; w.h mÍlaIKfhka ,nd .;a m%;sM, yd 

ii|kak' m%;sY; fodaIh fidhkak'
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igyk

flaYsl k<fha wNHka;r wrh fiùfï § th ;=<g È. riÈh fmdgla we;=¿ lr" tys È. p, 
wKaùlaIfhka uek we;=¿ l< riÈfhys nr f;o`vq ;=,djla wdOdrfhka fidhd" wrh .Kkh lsÍfuka 
jvd ksje/È w.hla ,nd .; yels h'

• m%ldYkfhys r4 wvx.= jk fyhska o" r ys w.h oYu ixLHdjla jk fyhska o fuu mÍlaIKfha 

jvd;a ksje/Èj ,nd .; hq;= w.h r fõ'

• h ys by< w.hka i|yd hg tÈßj V/t m%ia;drh jl%dldr fõ kï" th øjfha m%fõ.h" wjê m%fõ.h 

blauùu ksid isÿ jk wdl+, m%jdyh f,i ks.ukh l< yels h' tu ksid m%ia;drfha wkql%uKh 

fiùu i|yd ir, f¾Çh fldgi fhdod .; hq;= fõ'

• flaYsl k<fha fl<jfrys lmq kQ, fhdojd we;af;a c,h bj;g .e,Su j<ld,Sug;a" c, mDIaGhla 
iE§ mDIaGl wd;;sh ksid mSvk fjkila we;s ùu j<ld,Sug;a h'
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mÍËK wxl40
wKaùlaI lodjla Ndú;fhka c,fha mDIaÀl wd;;sh fiùu

øjH yd WmlrK

wKaaùlaI lodjla" fmÜß §ishla" isõ o`vq ridhksl ;=,djla" jZkshr le,smrhla" lïì lene,s 
lsysmhla" ;kql fidaähï yhsfv%dlaihsâ ødjKhla" ;kql khsÜf¾Ü wï, ødjKhla iy uhsfl%daógr 
bial=remamq wdudkhla

isoaOdka;h

;=,dfjka t,aÆ lodj c, mDIaGfha hdka;ñka iam¾Y jk úg tys my< mßñ;sh flfrys 
ls%hd;aul jk mDIaÀl wd;;s n,h ;=,kh lrkq ,nk Ndrh mg o" c,fha mDIaÀl wd;;sh 
T o" lodfjys È. yd >klu ms<sfj<ska a iy b o" kï"

 2 ( a  +  b ) T   =   m g

40'2 rEmh

40'1 rEmh

l%uh

wKaaùlaI lodjla f.k" th m<uqj ;kql fidaähï yhsfv%dlaihsâ øjKfhka o" B<`.g ;kql khsÜf¾Ü' 
wï, ødjKfhka o" wjidkfha c,fhka o fyd¢ka fidaod msßisÿ lr .kak' bka miq weuqKqï la,sm iy 
kQ,a Ndú; lr th isriaj msysgk fia 40'1 rEmfhys oelafjk mßÈ t,a,d ;=,dj ix;=,kh lr .kak' 
oeka c, îlrh fifuka Tijd wKaùlaI lodj c, mDIaGfha hka;ñka iam¾Y jk fia 40'2 rEmfhys 
oelafjk mßÈ ilia lr .kak' túg ;=,dfõ ix;=,kh ì£ hhs' kej; ix;=,kh ,nd .ekSu i|yd 
wu;rj fhÈh hq;= Ndrh fidhd .kak' lodj bj;g f.k tys È. jZkshr le,smrh Ndú;fhka o" 
>klu uhsfl%daógr bial=remamq wdudkh Ndú;fhka o" wjia:d ;=kl § ne.ska uek .kak'
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mdGdxl yd .Kkh 

 lodfõ >klu ^uOHkH& b =  ----- cm

 lodfõ È. ^uOHkH&   a =  ----- cm

 fh¥ wu;r Ndrh   =   ----- g
  
c,fha mDIaÀl wd;;sh T isoaOdka;hg wkqj .Kkh lrkak'

ks.ukh

.Kkfhka ,enqKq m%;sM, weiqfrka c,fha mDIaÀl wd;;sh ks.ukh lrkak'

idlÉPdj

c,fha mDIaÀl wd;;sfha iïu; w.h iu`. ii|ñka Tfí m%;sM,h .ek idlÉPd lrkak'

igyk

² c,fha mDIaÀl wd;;sh WIaK;ajh iu`. úp,kh jk neúka mÍlaIKh isÿ lrk wjia:dfõ 
c,fha WIaK;ajh igyka lr f.k wod< WIaK;ajhg wkqj ks.ukh lsÍu jvd WÑ; h'

² ùÿre c,fhka f;;ukh jk nj Wml,amkh lr we;' tkï c, ùÿre uqyqK; i|yd iam¾Y 
fldaKh Y+kH nj h'

² ùÿre lodj c, mDIaGfha hdka;ñka iam¾Y jk wjia:dj ,nd.ekSug j. n,d .; hq;= h' tfia 
fkdjQ úg ùÿre lodj u; øjfhka we;s jk Wvql=re f;rmqfuka we;s jk n, o ie,ls,a,g .; 
hq;= h'

² lodj wjidk fia§u i|yd wdi%e; c,h Ndú; fkdl< hq;= h' ula ksid o h;a( wdi%e; c,h 
ksIamdok l%shdj,sfha § .%Sia jeks øjH Ndú; jk fyhska wdi%e; c,fha whksl øjH fkdue;s jqj 
o f;,a l=Kq mej;sh yels neúks' fï i|yd gema c,h (tap water) Ndú; lsÍu jvd fhda.H h'
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mÍËK wxl41
flaYsl Woa.uk l%ufhka c,fha mDIaÀl wd;;sh fiùu

øjH yd WmlrK

15 cm muK È.e;s flaYsl k<hla" p, wKaùlaIhla" îlrhla" Wia my;a l< yels wdOdrlhla" 
RcqfldaKshj kjk ,o w,afmfk;a;la fyda o¾Ylhla" msßisÿ c,h" ;kql fidaähï yhsfv%dlaihsâ 
iy ;kql yhsfv%dlaf,daßla wï, ødjK iaj,amh ne.ska" wdOdrlhla yd ;=kS rn¾ mqvq

isoaOdka;h

>k;ajh ρ iy mDIaÀl wd;;sh T jQ øjhla ùÿre iu. idok 
iam¾Y fldaKh θ kï" ùÿre flaYsl k<hla ;=< by< ke`.s 
øj lf|a Wi h o" flaYsl k<fha wNHka;r wrh r o kï"

 
2 T cos θ

r    =   h ρ g

msßisÿ c,h mssßisÿ ùÿre iu. idok iam¾Y fldaKh Y+kHh 
f,i i,lkq ,efí'

túg"
  

2 T
r    

=   h ρ g

41'1 rEmh

l%uh

flaYsl k<h m<uqj fidaähï yhsfv%dlaihsâ ødjKfhka o fojkqj ;kql yhsfv%dlaf,daßla wï, 
ødjKfhka o fidaod wk;=rej lsysmjrla msßisÿ c,fhka fidaod úh<d .kak' 

c,h iys; îlrh Wi fjkia l< yels nxl=j u; ;nd" kjk ,o w,afmfk;a; fyda o¾Ylh rn¾ 
mqvq u.ska iú lr .;a flaYsl k<h 41'1 rEmfha oelafjk whqre isriaj isák fia o" k<fha my< 
fl<jr îlrfha we;s c,h ;=< iaj,am jYfhka .sf,k fia o wdOdrlh u.ska iú lr .kak' 
îlrfha øj mDIaGh kjd .;a w,afmfk;a;s ;=v ^fyda o¾Ylfha ;=v& iu. iam¾Y jk fia nxl=fõ 
Wi ilikak' oeka flaYsl k<h ;=< c,fha Woa.ukh iïmQ¾K jQ úg by< ke.s c, lf|ys udjl 
p, wKaùlaIh ;=<ska ksÍlaIKh lrñka ^fuu m%;sìïnh hál=re jkq we;& th yd kdNs.; lr 
udjlfha m;=, ;sria lïìh iam¾Y jk fia wKaùlaIh ilid wod< mdGdxlh (h1) wKaaùlaIfha isria 
mßudKfhka ,nd .kak.
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wk;=rej c, îlrh bj;a fldg" p, wKaùlaIh isria mßudKh Tiafia my;a fldg o¾Ylfha ;=vg 
th kdNs.; lr" o¾Ylfha ;=v ;sria lïìh iam¾Y jk fia wKaùlaIh ilid" wod< mdGdxlh (h2) 
wKaùlaIfha isria mßudKfhka ,nd .kak'

flaYsl k<fha úIalïNh fiùu i|yd p, wKaùlaIfha yria lïì 41'2 rEmfha oelafjk mßÈ iïmd; 
lrñka tlsfklg ,ïn jQ úIalïN folla i|yd mdGdxl (x1, x2 yd y1 ,y2) ,nd f.k igyka lr .kak'

41'2 rEmh

mdGdxl yd .Kkh

 h1 =   -----      h2 =   -----
 x1 =   -----      x2 =   -----
 y1 =   -----      y2 =   -----

flaYsl Woa.ukh   [ h1  -  h2 ] 

flaYsl k<fha uOHkH úIalïNh   [ ( x2  -  x1 )  +  ( y2  -  y1 )
2  ]

flaYsl k<fha wrh   [ d2 ]
isoaOdka;hg wkqj T ys w.h .Kkh lrkak' 

ks.ukh

.Kkfhka T i|yd ,enQ w.h c,fha mDIaÀl wd;;sh f,i ks.ukh lrkak'

idlÉPdj

m%;sM,j, ksrjoH;dj jeä lr .ekSug wod< fhdackd idlÉPd lrkak'

igyk

flaYsl k<h c, îlrh ;=< .s,a,k m%udK fjkia lsÍfuka k<fha ia:dk lsysmhl flaYsl Woa. ukh 
uek mDIaÀl wd;;sh .Kkh lr" tu w.hkaf.a uOHkHh ,nd .ekSfuka flaYsl isÿr taldldr 
fkdùfuka isÿ jk fodaIh wju flf¾'
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mÍËK wxl42
fÊ.¾ l%ufhka øjhl mDIaÀl wd;;sh fiùu

øjH yd WmlrK

fÊ.¾ WmlrK lÜg,h" îlrhla" mDIaÀl wd;;sh fiúh hq;= øjh" N+ñf;,a iaj,amhla" p, 
wKaùlaIh" ,S l=Üáhla ^fyda Wi fjkia l< yels nxl=jla& iy wdOdrl folla

isoaOdka;h

mDIaÀl wd;;sh fiúh hq;= øjfha mDIaÀl wd;;sh T o" >k;ajh ρ1 o uefkdaógrhg 
fhdod we;s N+ñf;,aj, >k;ajh ρ2 o" WmlrKfha flaYsl k<fha wrh r o" uefkdaógrfha 
øj l|ka w;r Wfiys Wmßu fjki h2 o" flaYsl k<fha fl<jrg øj uÜgfï isg we;s 
.eUqr h1 o" jdhqf.da,Sh mSvkh ρ0 o kï"

 nqnq, ;=< msvkh" ρ1  = ρ0  +  h2 ρ2 g

 nqnqf,ka msg; mSvkh" ρ2 = ρ0  +  h1 ρ1 g

 w;sßla; mSvkh  = p1  –  p2

      
( h2 ρ2  –  h1 ρ1 ) g   =

   
2 T
r

421 rEmh
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l%uh

42'1 rEmfha olajd we;s mßÈ fÊ.¾ WmlrK lÜg,fha Wmdx. iú lr .kak' uefkda ógrhg N=ñf;,a 
^ρ

2
& m%udKj;a ;rï fhdokak' WmlrKfha we;s flaYsl k<h isriaj mj;sk fia wdOdrlhla u.ska iú 

lr .kak' mDIaÀl wd;;sh fiúh hq;= øjh l=vd îlrhg oud" 42'1 rEmfha whqre flaYsl k<fha my< 
fl<jr tu øjh ;=< .s,S mj;sk whqre ,S l=Üáhla ^fyda Wi fjkia l< yels nxl=jla& wdOdrfhka 
ilia lr .kak' kjd .;a w,afmfk;af;a fyda o¾Ylfha ;=v øj mDIaGh iam¾Y jk mßÈ flaYsl 
k<fha msg;ska iú lr .kak' oeka úYd, ma,dial=jg c,h l%ufhka .,d tk mßÈ T1 lrduh újD; 
lrkak' túg ma,dial=fõ we;s jd;fha mSvkh l%ufhka jeä ù" flaYsl k<fha øjh ;=< .s,S we;s 
fl<jßka jdhq nqnq<la we;s ù fifuka jdhq nqnq¿ jYfhka msg jk wjia:dj ,nd .kak'

uefkdaógrfha A yd B ndyqj, øj udjl w;r Wfiys Wmßu fjki h2 ,nd .ekSu i|yd m<uqj 
A ndyqfjys øj udjl p, wKaùlaIfhka ksÍlaIKh lrñka tys by< u msysàfï § p, wKaùlaIh 
øj udjlfha m;=< fj; kdNs.; lr" p, wKaùlaIfha isria mßudKfha mdGdxlh h1 ,nd .kak' ta 
wdldrfhka u B ndyqfõ øj udjlfha m;=f,a msysáfï § p, wKaùlaIfha mdGdxlh h2 ,nd .kak' 
mdGdxl my; § we;s 42'1 j.=fõ igyka lr .kak' bka miq îlrh bj;a lr flaYsl k<hg iú 
l< w,afmfk;af;a fyda o¾Ylfha ;=v p, wKaaùlaIh ;=<ska ksÍlaIKh lr" tys ;=v ;sria lïìh 
iam¾Y jk fia yria lïìh u; kdNs.; lr .kak' wod< mdGdxlh h3 ,nd .kak' tfia u flaYsl 
k<fha my< fl<jrg p, wKaaùlaIfhka kdNs.; lr wod< mdGxlh h4 ,nd .kak'

oeka flaYsl k<h ;sriaj wdOdrlhla u.ska iú lr" tys wNHka;r úIalïNh fiùu i|yd wjYH 
p, wKaaúlaI mdGdxl ^42'2 rEmfha olajd we;s mßÈ& y1 " y2 yd x1 , x2 ,nd .kak' mdGdxl my; 42'1 
j.=fõ igyka lr.ak'

42'2 rEmh

mdGdxl yd .Kkh

42'1 j.=j

h1 h2 h3 h4 y1 y2 x1 x2

 h1   =   ( h3  –  h4 )

 h2   =   ( h1  –  h2 )

 flaYsl k<fha úIalïNh   =   [ ( y2  –  y1 )  +  ( x2  –  x1 )
2  ]

ρ1 yd ρ2 w.hhka o" h1, h2 yd k<fha wrh rys w.hhka o wdfoaY lr" isoaOdka;hg wkqj T .Kkh 
lrkak'
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ks.ukh

Tfí .Kkfhka T i|yd ,enQ w.h øjfha mDIaÀl wd;;sh f,i ks.ukh lrkak'

igyk

øjH ;=< iEfok nqnqf<a wrh jeä jk úg mqks,fhka jefgk c, ìkaÿj, YS>%;dj T1 lrduh Ndú; 
lr l%ufhka wvq lrkak' nqnq< .e,ù hk fudfydf;a uefkdaógrfha øj uÜgïj, fjki Wmßu 
jk wjia:dj lsysm jdrhla ksÍlaIKh lr" tu Wmßu wjia:dfõ § h1 yd h2 mdGdxl ,nd .kak'

îlrh ;=< we;s øjH úúO WIaK;ajj,g r;a lr" WIaK;ajh ksh;j ;nd f.k mÍlaIKh lsÍfuka 
WIaK;ajh wkqj øjfha mDIaÀl wd;;sfha úp,kh wOHhkh l< yels fõ'
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