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wOHCI ckrd,a;=udf.a mKsúvh

j¾I 2007 § 6 iy 10 hk fYa%Ksj,g y÷kajd fok ,o ksmqK;d mdol bf.kqï

b.ekaùï m%fõYh l%ufhka jißka jir 7" 8" yd 11 hk fYa%Ksj, úIh ud,dj

iïnkaOfhka o fhdod .kakd ,o w;r 2009 jif¾§ th w'fmd'i^W$fm<& mka;sj,g

wod< úIhud,dj iïkaOfhka o jHdma; lsÍug cd;sl wOHdmk wdh;kfha úIhud,d

iïmdoljreka iu;a ù ;sfí' tuksid 12 iy 13 jk fYa%Ks j, úúO úIh yd wod<

úIh ks¾foaY o .=re ud¾f.damfoaY ix.%y o isiqka ;=< m%.=K l<hq;= ksmqK;d o

ksmqK;d uÜgï o ms<sn| iúia;rd;aul f;dr;=re bÈßm;a fldg ;sfí' fuu f;dr;=re

;u úIh yd wod< bf.kqï - b.ekaùï wjia:d iïmdokfha § .=rejrekag uy;afia

m%fhdackj;ajkq we;'

w'fmd'i ^W'fm<& úIh i|yd .=re ud¾f.damfoaY ix.%y ilia lsÍfï § úIhud,d

iïmdoljreka úiska lksIaG oaú;Shsl úIhud,dj yd fcHIaG oaú;Shsl ^10" 11 fYa%Ks&

úIhud,dj ilik úg wkq.ukh fldg we;s m%fõYhg jvd fjkia jQ m%fõYhla

wkq.ukh fldg we;s nj i|yka lrkq leue;af;ñ' 6" 7" 8" 9" 10 yd 11 hk fYA%Ksj,

§ úIh lreKq b.ekaùfï § wkq.ukh l<hq;= bf.kqï yd b.ekaùï m%fõY

iïnkaOfhka .=rejreka wNsu; wdlD;shlg fhduq lrk ,o uq;a w'fmd'i^W'fm<&

úIh ks¾foaY yd .=re ud¾f.damfoaY ix.%y iïmdokfha § .=rejrekag ;u wNsu;h

mßÈ ls%hdlsÍug;a m%Yia; ksoyila N=la;s ú§ug;a bv m%ia:dj i,id ;sfí' fuu

;,fha § .=rejrhdf.ka wfmaCId lrkqfha ta ta úIh tallhg fyda mdvug kshñ;

ksmqK;d  iy ksmqK;d uÜgï j¾Okh lsÍu msKsi fhdað; bf.kqï l%uj,ska ;uka

wNsu; b.ekakqï  l%uhla fhdod .ekSu h' ;uka fhdod .kakd b.ekakqï m%fõYh

i;=gqodhl yd ld¾hlaIu f,i fhdod .ksñka wfmalaIs; ksmqK;d yd ksmqK;d uÜgï

<`.d lr .ekSu .=rejreka úiska fkdmsßfy<d bgq lrkq ,eìh hq;= h' fuu ksoyi

.=rejrekag ,nd §ug ;SrKh lrk ,oafoa  w'fmd'i ̂ W'fm<& úNd.fha we;s jeo.;alu

iy tu úNd.h flfrys wOHdmk moaO;sfha ish¨ u wh olajk ixfõ§ nj ie,ls,a,g

f.k nj igyka lrkq leue;af;ñ'

fuu .=re ud¾f.damfoaY ix.%yh .=rejreka yg udye`.s w;afmd;la fõjd hs m%d¾:kh

lrñ' wfma orejkaf.a keKei mdokakg fuu .=re ud¾f.damfoaY ix.%yfha we;s

f;dr;=re l%ufõo iy Wmfoia wmf.a .=rejrekag ksis u`. fmkaùula lrkq we;ehs

wfmaCId lrñ'

uydpd¾h ,d,a fmf¾rd

wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh'
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ix{dmkh

okakd foa mj;ajd f.k hdug yd mQ¾jfhka ;SrKh lrk ,o foa bf.kSug ld,hla ;siafia
lghq;= lsrSu ksid" mj;sk foa kej; f.dv keÕSug mjd wo wmg yelshdj we;af;a iq¿
jYfhks'  mdi,a uÜgfï bf.kqï-b.ekaùï l%shdj,sfha uyd mßudK fjkila we;s lrñka
fodrg jäk fuu oaú;shsl wOHdmkh ms<sn| kj iyY%lfha m<uq jk úIhud,d
m%;sixialrKh" tlS fkdyelshdj ch .ekSu i|yd lghq;= lrk w;r okakd foa
ixialrKhg;a" mQ¾jfhka ;SrKh fkdl< foa .fõIKhg;a" fyg mej;sh yels foa
f.dvkeÕSug;a yelshdj we;s rgg jevodhS mqrjeis msßila ìys lsÍu wruqKq fldg y÷kajd
oS ;sfí'

Tn 6-11 fY%aKsj, fuu úIhh u fyda fjk;a úIhhla fyda W.kajk .=re Nj;l= kï
w'fmd'i' ^W'fm<& i|yd;a ie,lsh hq;= uÜgulska wfmalaId lrk kj bf.kqï-b.ekaùï
l%u ms<sfj;aj,g wkq.; ùu jvd;a myiq jkq we;'  ta ta ksmqK;d Tiafia ksmqK;d uÜgï
y÷kd .ksñka tajd idlaId;alrKhg iqÿiq l%shdldrlï ie,iqï lr .ekSu fï m%;sixialrKh
hgf;a jeo.;a fjhs'  bf.kqï-b.ekaùï l%shdj,sh ;=< .=rejrhd fï ;dla biau;= l<
l%ums<sfj;a j¾;udkhg fkd.e<fmk nj;a" isiqka ;ks ;ks j bf.k .kakjdg jvd
w;aoelSï fnodyod .ksñka iyfhda.fhka bf.kSu w¾:j;a nj;a kj N+ñldjlg msúfik
.=re Nj;=ka f;areï .; hq;= fjhs'  ta wkqj .=rejrhd miqmiska isáñka" YsIHhd bosßhg f.k
tk bf.kqï-b.ekaùï l%u yels ;dla f;dard .ksñka b.ekaùu kj uÕlg f.k taug
lghq;= lsÍu fuys oS wfmalaId flf¾'

oaú;shsl wOHdmk úIud,d m%;sixialrKh hgf;a cd;sl wOHdmk wdh;kh úiska 6-11
fY%aKsj, .Ks;h" úoHdj" fi!LHh yd YdÍßl wOHdmkh" ;dlaIKh yd jdKsc úoHdj hk
úIhhkag wod< j iïmdokh lrk ,o .=re ud¾f.damfoaY ix.%y mßYS,kh l< fyd;a YsIH
flakaøSh" ksmqK;d mdol yd l%shdldrlï fmrgq lr .;a bf.kqu yd b.ekaùu ms<sn|
meyeos,s woyila Tng ,efnkq we;'  fï .=re ud¾f.damfoaY ix.%y uÕska bosßm;a lrkq
,nk l%shdldrlï W;aidy .kafka bf.kqu" b.ekaùu yd we.hSu tl u fõosldjla u;g
f.k taughs'  tfia u 5E wdlD;sh mokï lr .ksñka o iyfhda.S bf.kqï ^Co-operative

Learning& l%ums<sfj;a fhdod .ksñka o fuf;la fidhd f.k we;s foa kej; f.dvkÕñka
bka Tíng f.dia kj ksmehqï ìys lrñka Wodjk fyg oskhg l,a we;s j iQodkï ùug;a
fï l%shdldrlï YsIHhdg bv i,id fokq we;'

ks¾udKYS,S .=re mrmqrla ìys lsÍfï wruqKska b.ekaùï l%shdj,shg wod< l%shdldrlï
ika;;sfhka f;dard .;a l%shdldrlï lsysmhla muKla w'fmd'i' ̂ W'fm<& .=re ud¾f.damfoaY
ix.%yhkag we;=<;a lr ;sfí'  tfy;a imhd we;s wdo¾Y l%shdldrlï mßYS,kfhka o
w'fmd'i' ̂ idfm<& m%;sixialrKh mokï lr .;a uQ,O¾u ms<sn| wjfndaOh jeä oshqKq lr
.ksñka o úIhhg yd mka;shg .e<fmk mßos l%shdldrlï ie,iqï lr .ekSfï úYd,
ksoyila Tng we;'  fï .=re ud¾f.damfoaY ix.%yhg we;=<;a wdo¾Y l%shdldrlï isõ wdldr
jQ f;dr;=re iuQyhla Tng imhhs'  iEu l%shdldrlula wdrïNfha u Tn olskafka tu
l%shdldrlu Tiafia YsIHhd f.k hdug n,dfmdfrd;a;= jk wjidk b,lalhhs'  ksmqK;dj
hkqfjka kï lr we;s fuh mq¿,a h'  oS¾> ld,Sk h'  B<Õg i|yka ksmqK;d uÜgu fuu
ksmqK;dj fj; <Õd ùu i|yd isiqka úiska idlaId;a lr .; hq;= úúO yelshdj,ska tla
yelshdjla muKla biau;= lrhs'  fï wkqj n,k l, ta ta ksmqK;d uÜgu wod< ksmqK;djg
jvd iqúfYaIS h'  flá ld,Sk h'  B<Õg we;af;a wod< l%shdldrlu wjidkfha .=re Nj;d
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ksÍlaIKh lsÍug n,dfmdfrd;a;= jk p¾hd lsysmhls'  .=re isiq fomd¾Yjhg u nrla
fkdjk fia fï p¾hd .Kk mylg iSud lsÍug W;aidy ord ;sfí'  bf.kqï M, jYfhka
y÷kajd we;s fï p¾hd ksmqK;d uÜgug jvd iqúfYaI jk w;r úIh lreKq mokï lr .;a
yelshd ;=klska o bf.kqï-b.ekaùï l%shdj,sfhka u;= lr .kakd fmdÿ yelshd follska o
iukaú; fjhs'  úIh yelshd ;=k ÿIalr;d wkqms<sfj,ska fm< .iajd we;s w;r wvq ;rñka
m<uq folj;a idlaId;a lr .ekSu i|yd mka;sfha iEu isiqjl= u bf.kqï-b.ekaùï
l%shdldrlfï yoj; f,i ie,flk .fõIKh fj; fhduqlr .ekSug .=re Nj;d lghq;=
l< hq;= wdldrh l%shdldrlfï ó<Õ fldgiska bosßm;a lr ;sfí'  kshqla;slrKh ̂ Engage-

ment& kï jk tlS mshjfrka iEu l%shdldrlula u wdrïN jqj o l%shdldrlï ie,iqï lsÍu
wdrïN jkafka 5E wdlD;sfha fojk "E" wl=rg wod< .fõIKfhka nj Tn wu;l fkdl<
hq;= h'

.fõIKhg ^Exploration& uÕ fmkajk Wmfoia wdo¾Y l%shdldrlïj, B<Õ fldgihs'

.eg¨fõ úúO me;sj,ska ;u lKavdhug ,efnk me;a; muKla .fõIKfhka bf.kqug
fhduqjk isiqka" bf.kqï-b.ekaùï l%u rdYshla Tiafia wod< wka; fj; f.k hdu i|yd
.=rejrhd fï Wmfoia fm< .iajhs'  m%Yak Tiafia isÿ lrkq ,nk úu¾Ykd;aul wOHhk
^Inquiry-based Learning& fyda l%shdfjka bf.kqug uÕ mdok w;aoelSï mdol bf.kqu ^Ex-

periential Learning& fyda f;dard .ekSug fuys oS .=re Nj;dg ksoyi ;sfí'  by; lskï
wdldrfhka fyda isiqka ,nk oekqu mdol lr .ksñka úIhhg iqúfYaIS jQ fyda úIhud,dfõ
úIh lsysmhla yryd osfjk fyda .eg¨ úi|Su i|yd Tjqka fhduq lr .ekSu w'fmd'i'
^W'fm<& úIh .=re Nj;=kaf.a j.lSu fjhs'

fujka .eg¨ mdol bf.kqï-b.ekaùï l%u Ôú; h:d¾: mokï lr f.k ie,iqï lsÍu
w¾:j;a h'  u;fNaohg ;=vq oS we;s ;;a;aj" Wml,ams; ;;a;aj" iudka;r woyia fuka u
m%d:ñl uQ,dY% fï i|yd fhdod .ekSug Tng ksoyi ;sfí'  lsheùu" f;dr;=re tla/ia lsÍu
yd l<ukdlrKh" m%;HfõlaIKh" ksÍlaIKh" idlÉPd lsÍu" l,ams; f.dvkeÕSu yd
mÍlaId lsÍu" mqfrdal:k mÍlaId lsÍu" m%Yak yd ms<s;=re ilia lsÍu" iurEmKh" .eg¨
úi|Su yd fi!kao¾hd;aul ld¾h wdosh .fõIKh i|yd fhdod .; yels l%uYs,am lsysmhls'
hdka;%sl bf.kqula fia ie,flk lgmdvï lsÍu jqj o fkdjeo.;a hehs wu;l lr oeóug
fuys oS bv ;nd ke;'

isiqyq l=vd lKavdhï jYfhka .fõIKfha fhfo;s'  .=re Nj;d i;= oekqu neyeßka ,nkq
fjkqjg .=re iydh ,nd .ksñka oekqu yd wjfndaOh f.dvkÕ;s'  lKavdhfï fiiq wh
iuÕ woyia yqjudre lr .ksñka fidhd .;a oekqu jeä oshqKq lr;s'  fï ish,a, m%Yia:
uÜgñka isÿjkafka isiqkag wjYH lshùï øjH yd fhojqï imhd oSug .=re Nj;d bosßm;a
jqjfyd;a h'  tfia u <uqka bf.kSfuys fhfok uq¿ ld,h mqrd u lKavdhï w;r .ejfiñka
bf.kqu i|yd <uqkag iydh jqjfyd;a h'  fun÷ bf.kqï m%fõYhl oS wkdjrKh uQ,sl
jQj o" th ksoyia wkdjrKhla fkdjk nj;a uÕfmkajk wkdjrKhla ̂ guided discovery&
nj;a Tn f;areï .; hq;= fjhs'  .=re Nj;df.ka fuka u iu jhia lKavdhfuka o
fmdaIKh fjñka fufia bf.k .kakd isiqkag Ôú;h i|yd jeo.;a w;aoelSï /ila u
,efnk nj wuq;=fjka lsj hq;= ke;'

.fõIKfhka miq j t<fUkafka újrK ^Explanation& wjia:djhs'  fuys oS l=vd lKavdhï
iQodkï jkafka iajlSh wkdjrK iduQyslj;a" ks¾udKYS,Sj;a iuia; lKavdhug bosßm;a
lsÍughs'  bosßm;a lsÍu ms<sn| j.lSu lKavdhfï ish¨ fokd w;r iu fia fnoS ;sîu;a
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bosßm;a lsÍu i|yd kjH l%u f;dard .ekSug isiqkag we;s ksoyi;a fuys úfYaI;ajhhs'  bka
wk;=re j t<fUk úia;drK ^Elaboration& mshjf¾ oS wmeyeos,s foa meyeos,s lsÍug" idjoH
foa ksjeros lsÍug" .s,syqqKq foa iïmQ¾K lsÍug isiqkag bv ,efí'  tfia u oekgu;a okakd
fohska neyerg hñka w¨;a u woyia bosßm;a lsÍug jqj o isiqkag wjldY we;'  iEu
l%shdldrlula u wjika jkafka .=rejrhd bosßm;a lrk flá foaYkhlsks'  iïfm%aIK
N+ñldj fj; hdug fuh .=re Nj;dg bv i,id fok w;r wjOdkhg ,la j ;sfnk
ksmqK;d uÜgu hgf;a úIh ks¾foaYh uÕska y÷kajd oS ;sfnk ish¨ u jeo.;a lreKq
wdjrKh jk mßos fï foaYkh meje;aùug .=re Nj;d j. n,d .; hq;= fjhs'  iEu .=re
Nj;l= u wksjd¾hfhka l< hq;= fï úia;drKhg uÕ fmkaùu i|yd ta ta l%shdldrlï
ie,eiafï wjidk fldgfia ie,iqï lr ;sfí'

idudkH wOHdmk moaO;sh ;=< wo oDYHudk jk .eg¨ ch .ekSu i|yd .kqfokqjlska
wdrïN ù oS¾> .fõIKhla" isiq újrK yd úia;drK fm<la yd iudma;sl .=re iïfm%aIKhlska
ieÿï ,;a mßKduk .=re N+ñldjlska iukaú; kj wOHdmk l%uhla fufia moaO;shg
y÷kajd oSug cd;sl wOHdmk wdh;kh lghq;= lr we;'  .=re Nj;d m%uqL j lrk b.ekaùula
fjkqjg .=re uÕ fmkaùï hgf;a isiqka ksr; jk bf.kqula f,i fuh ye|skaúh yels h'
isiqyq lsheùï øjH mßYS,kh lrñka o .=Kd;aul fhojqï Ndú; lrñka o .fõIKfha
fhfo;s'  oskm;d mdi,a meñfKñka m%S;sfhka W.ks;s'  Ôú;hg yd jev f,dalhg wjYH
ksmqK;d /ila u mdi,a wOHdmkh yryd idlaId;a lr .ks;s'  Ñka;k yelshd" iudc
yelshd yd mqoa., yelshd jvjd .ksñka cd;sh f.dv keÕSu i|yd iQodkï fj;s'  fï
ish,af,a id¾:l;ajh i|yd wdo¾Y m%Yakj,g ms<s;=re ,shñka u;lfha r|jd .;a oekqu
úuid n,k úNd. l%uhla fjkqjg ðú; h:d¾:hkag uqyqK oSug YsIHhd i;= iQodku
fidhd n,k úNd. l%uhl wjYH;dj lemS fmfka'

fuu bf.kqï-b.ekaùï l%shdj,sfha lemS ffmkk ,laIKhla jkafka l%shdldrlu mqrd u
osfjk fohdldr jQ o w¾:dkaú; jQ owe.hSï ̂ Evaluation& l%shdj,shhs'  kshqla;lrKh o .=re
wNsu;h mßos fmr oekqu iïnkaO we.hSula i|yd fhdod .; yels h'  tfia u .fõIKh;a"
újrKh;a" úia;drKh;a ;=<ska we.hSu Yla;su;a lr .ekSu m%ùK .=re Nj;l=f.a j.lSu
fjhs'  ,sÅ; mÍlaIK wju lrñka mdi,a mdol we.hSï jevms<sfjf<a h:d¾:jdoS iajNdjh
/l.ekSu i|yd;a" jdr mÍlaIK i|yd wksjd¾h m%Yak we;=<;a lrñka mdi,a mdol we.hSï
jevms<sfj< fj; mdi,a msßia keUqre lr .ekSu i|yd;a" bf.kqfï kshu M, idlaId;a lr
.;a nj lshefjk iq;;H we.hSï ^Authentic Evaluations& jevms<sfj<la rgg y÷kajd oSu
i|yd;a lghq;= rdYshla oekgu;a cd;sl uÜgfuka wdrïN ù ;sfí'  l<ukdlrK md¾Yajfha
ukd WmfoaYk kdhl;ajh yd ;;a;aj iy;sl lsÍfï j.lSu hgf;a fï kj jevms<sfj<
id¾:l lr .ksñka w¨;a Y%S ,xldjla i|yd fodrgq újD; lsÍu rfÜ hym; m;k ish¨
fokdf.a u ifudaOdksl j.lSu fjhs'

foaYudkH wdpd¾h whs' t,a' .sksf.a
iyldr wOHlaI ckrd,a ^úIhud,d ixj¾Ok&
úoHd yd ;dlaIK mSGh
cd;sl wOHdmk wdh;kh
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wOHdmk m%ldYk flduidßia ckrd,a;=udf.a mKsjqvh

rch u.ska ish¨ u mdi,a isiq orejka fj; mdi,a fm<fmd;a fkdñf,a ,nd fok
w;r u .=re Nj;=ka fj; .=re ud¾f.damfoaY ix.%y ,nd §u u.ska .=re bf.kqï yd b.ekaùï
ls%hdj,sh jvd;a M,odhS lr .ekSu wruqK lr .efka'

úIh ks¾foaYfha ±lafjk ksmqK;d idlaId;a lr .ekSu i|yd isiqka fufyhjk
kshuqjd jkafka .=rejrhd h' tneúka tu ld¾hh uekúka jgyd f.k fuu .=re ud¾f.damfoaY
ix.%y mßYS,kfhka b.ekaùï ls%hdj,sh ms<sn| j ukd mßphla ,nd f.k ksmqK;d mdol
lr .ksñka bf.kqï ls%hdj,sfhka Wmßu m%fhdack ,nd .kakd wdldrh ms<sn| j isiqka
±kqj;a lsÍfï j.lSu Tng mejf¾'

j¾;udk f,dalfha wNsfhda. ch.; yels isiq mrmqrla ìys lsÍfï Ndr¥r ld¾hNdrfha
kshe,S isák Tng fuu.ska bf.kqï b.ekaùï ls%hdj,sfha .=Kd;aul j¾Okhla we;s lsÍug
yels jkq we;ehs úYajdi lrñ'

ví,sõ' tï' tka' fÊ' mqIaml=udr

wOHdmk m%ldYk flduidßia ckrd,a

wOHdmk m%ldYk fomd¾;fïka;=j"

—biqremdh˜"

n;a;ruq,a,'

2009' 07' 21
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WmfoaYkh ( uydpd¾h ,d,a fmf¾rd uhd - wOHlaI ckrd,a

wdpd¾h whs' t,a' .sksf.a ñh - iyldr wOHlaI ckrd,a

wëCIKh ( iS' tï' wd¾' weka;ks uhd - wOHlaI
^úoHd" fi!LH yd YdÍßl
wOHdmk fomd¾;afïka;=j &

úIh iïnkaëlrKh  (
mS' u,úm;srK  uhd - jHdmD;s  kdhl -  ^fN!;sl úoHdj&

jHdmD;s ks,OdÍ

tï' t,a' tia' msh;siai  uhd - iyldr jHdmD;s ks,OdÍ

tka' uqyqkaoka  uy;d - iyldr jHdmD;s ks,OdÍ

úIh WmfoaYkh

uydpd¾h à' wd¾' wdßhr;ak uhd - fld<U  úYaj úoHd,h
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01 tallh - ñkqu

ksmqK;dj 1'0 ( fN!;sl úoHdfõ mÍlaIKd;aul  iy .Ks;uh rduqj ms<sn|

ie,els,su;a fjñka .fõIK isÿ lrhs'

ksmqK;dj uÜgu 1'1 ( fN!;sl úoHdfõ úIh m:h yd .fõIK i|yd úoHd;aul

l%ufõoh fhdod .ekSu ms<sn| úuid n,hs'

ld,Éfþo ( 04 hs'

bf.kqï M, (

²  Yla;sh" Yla;s mrsKduh iy Yla;sh iu. mod¾:fha yeisÍu ms<sn|j yeoeÍula

f,i" fN!;sl úoHdj meyeÈ,s lrhs'

² uQ,sl wxY+ka iy uQ,sl n,j, isg úYajfha jHqyh olajd úYd, mrdihlg

wjOdkh fhduq lrk  úIhhla f,i fN!;sl úoHdj úia;r lrhs'

² iajNdúl ixisoaê úia;r lsÍug;a" tÈfkod ðú; lghq;= i|yd;a fN!;sl

úoHdfõ uQ,O¾uhka Ndú; l< yelafla flfia o hkak m%ldY lrhs'

² u;= oelafjk kQ;k iudc lghq;= i|yd fN!;sl úoHdj fhdod .; yelafla

flfia o hkak úia;drKh lrhs'

• .ukd.ukh

• ikaksfõokh

• n,Yla;s iemhqu

• ffjoH lghq;=j, fhÿï

• mDÓú iy wNHdjldY .fõIK

² úoHd;aul .fõIK i|yd úoHd;aul l%uh fhdod .kshs'

² fN!;sl úoHdfõ m%.;sh ksÍlaIK u; yd thska .kq ,nk ks.uk u; mokï

ù we;s nj ms<s.kshs'

úIh lreKq meyeos,s lr oSug w;aje,la (

 ²  fN!;sl úoHdj" Yla;sh iy mod¾:fha yeisÍu ms<sn| wOHhkhla  f,i

 ²  fN!;sl úoHdfõ úIh m:h

 ²  tÈfkod ðú;fha§ fN!;sl úoHdj

² úoHd;aul l%ufha mshjrj,a

² ksÍlaIKh

² l,ams;h

² mÍlaIKh

² jdoh fyda kshuh

² mqfrdal:kh
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² ksÍlaIKh

úoHd;aul l%ufha m<uq mshjr o;a; tl;= lsÍu i|yd ksÍlaIKh hs' o;a; ir,

ksßlaIK u`.ska ,nd .; yels fyda tajd mÍlaIKd;aul m%;sM, úh yels hs'

² l,ams;h

l,ams;h hkq tys ;d¾lsl fyda mÍlaIKd;aul m%;sM,h ,nd .ekSug iy mÍlaId

lsÍu i|yd lrkq ,nk Wml,amkh hs' l,ams;h mßlaId lsÍu mÍlaIKhla

f,i ye¢kafõ'

² mÍlaIKh

hï fohla wkdjrKh" fidaÈis fyda wdo¾Ykh lsÍug ls%hd;aul lrk md,s;

ls%hd ms<sfj, mÍlaIKhla fõ' l,ams;h j,x.= oehs ks.ukh lsÍug mÍlaIK

isÿ lrkq ,efí' mÍlaIKfha m%;sM, l,ams;hg Wmldrhla fkdfõ kï

mÍlaIKd;aul ls%hd ms<sfj, fidaÈis l< hq;= fõ' ls%hd ms<sfj, m%;sj¾; l<

úg o m%;sM, ;jÿrg;a l,ams;hg mriamr úfrdaë fõ kï" túg uq,a l,ams;h

úlrKh l< hq;= fõ' túg úlrKh l< l,ams;h mÍlaId lsÍug fjk;a

mÍlaIKhla ie,iqï l< hq;= h'

² jdoh

mÍlaIKd;aul m%;sM, l,ams;h ;yjqre lrhs kï l,ams;h iajNdjfha lsishï

me;slvla ms<sn| jdohlaa njg m;ajk w;r th ksÍlaIs; lrKq u; mokï jQ

úoHd;aulj ms<s.; yels fmdÿ uQ,O¾uhla fõ'

² mqfrdal:kh

kj jdoh m%fõYfuka úYaf,aIKh lsÍfuka" iajNdjfha iuyr fkdokakd

wxYhka ms<sn| mqfrdal:kh l< yels h'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² fN!;sl úoHdfõ úIh m:h fjka lr y÷kd .ekSu i|yd id'fm< mka;sfha§

bf.k.;a úúO úoHd úIhhka ikaikaokh lrñka idlÉPdjla fufyhjkak'

² YsIHhkag .fõIKh lsÍu i|yd mjrkak'

• j¾Idj we;sùu" oyj, yd rd;s%h we;súu" N=ñlïmd we;sùu jeks iajNdúl

ixisoaëka úia;r lsÍug fN!;sl úoHdj Ndú; l< yels wdldrh'

• .ukd.ukh" ikaksfõokh" n,Yla;s iemhqu" ffjoH lghq;=j, fhÿï"

mDÓú iy wNHdjldY .fõIK  i|yd fN!;sl úoHdfõ fhÿï'

• kQ;k iudcfha Ôjk lghq;= iqjmyiq lr .ekSu i|yd fN!;sl úoHdj

fhdod .kakd wdldrh'

² úoHd;aul .fõIKh i|yd úêu;a l%uhla f,i úoHd;aul l%uh y÷kajkak'

² úoHd;aul l%ufha iSudjka ms<sn|j idlÉPd lrkak'
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ksmqK;dj 1'0  ( fN!;sl úoHdfõ mÍlaIKd;aul  iy .Ks;uh rduqj ms<sn|

ie,els,su;a fjñka .fõIK isÿ lrhs'

ksmqK;dj uÜgu 1'2 ( ffoksl  wjYH;d iy úoHd;aul lghq;=j, § tall ksjerÈ

j Ndú; lrhs'

ld,Éfþo ( 02 hs'

bf.kqï M, (

²  uQ,sl fN!;sl rdYSka iy jHq;amkak fN!;sl rdYSka úia;r lrhs'

² fN!;sl rdYSka uekSug uQ,sl  SI tall yd jHq;amkak  SI tall WÑ; wkaoñkaa

Ndú; lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² uQ,sl fN!;sl rdYSka y;

² fN!;sl rdYSka uekSug uQ,sl  SI tall yd mßmQrl SI tall fol ^j.=j 1'1&

uQ, ^uQ,sl&  tallh      ixfla;h

rdYSka

ialkaOh lsf,da.a/ï    kg

È. ógrh m

ld,h ;;amrh s

úoHq;a Odrdj weïmshrh A

;dm.;sl WIaK;ajh fl,aúkh K

§ma; ;Sj%;dj lekafv,dj cd

øjH m%udKh ujq,h mol

;, fldaKh f¾ähkh rad

>k fldaKh iafgf¾ähkh sr

j.=j 1'1 uQ,sl SI tall y; iy mßmQrl SI tall fol'

² uQ,sl rdYSka weiqfrka jHq;amkak rdYska

² jHq;amkak rdYska lsysmhl tall uQ,sl tall weiqfrka

² jHq;amkak tall lsysmhl úfYaI kduhka ^j.=j 1'2&

² SI tallj, .=Kdldr iy Wm .=Kdldr oelaùug Wmi¾.

² Wmi¾. lsysmhl w.h" kduhka iy ixfla;

² iuyr fN!;sl rdYskaj,g tall fkdue;
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 jHq;amkak  rdYsh tallh

  ku ixfla;h

n,h ksõgka N = kg m s-2

mSvkh meial,a Pa = kg m-1 s-2

Yla;sh" ld¾hh cQ,a J  = kg m2 s-2

cjh fjdÜ W = kg m2 s-3

ixLHd;h y¾Üia Hz = s-1

úoHq;a wdfrdamKh l+f,daï C = A s

úoHq;a .dul n,h fjda,aÜ V = kg m2 s-3 A-1

úoHq;a m%;sfrdaOh ´ï = kg m2 s-3 A-2

úoHq;a ikakdhl;dj iSukaia S = kg-1 m-2  s3 A2

fm%arl;dj fykaß H = kg m2 s-2 A-2

Odß;dj *erâ F = kg-1 m-2 s4 A2

pqïnl i%djh fõn¾ Wb = kg m2 s-2 A-1

pqïnl i%dj >k;ajh fgia,d T = kg s-2 A-1

j.=j 1'2 jHq;amkak fN!;sl rdYSka lsysmhl úfYaI kduhka iy ixfla;'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² WodyrK jYfhka ì%;dkH tall moaO;sh iy cgs tall moaO;sh i|yka lsÍu'

² oekqu yqjudrefõ § iy fjf<| lghq;=j, §  we;sjk ÿIalr;d lsysmhla idlÉPd

lrkak'

² uQ,sl rdYs y; f,i ialkaOh" È." ld,h" úoHq;a Odrdj" §ma; ;Sj%;dj" ;dm.;sl

WIaK;ajh"  iy øjH m%udKh y÷kajd fokak'

² uQ,sl rdYSkaf.a tall iy ixfla; y÷kajd fokak'

² j¾.M,h" mßudj" >k;ajh" fõ.h" ;ajrKh" n,h jeks rdYs uQ,sl rdYS" wdY%fhka

m%ldY l< yels nj iy tajd jHq;amkak rdYSka f,i kï lrk nj meyeÈ,s

lrkak'

² id fm< mka;sj, bf.k .;a iuyr fN!;sl rdYSka f;dard" tajd SI tall  iu.

j.= .; lrkak'

² jHq;amkak tallj,g Ndú; lrk úfYaI kï iy ixfla; y÷kajd fokak'

^j.=j 1'2&

² SI tallj, .=Kdldr iy Wm .=Kdldr Ndú;  meyeÈ,s lrkak'  Wmi¾. y÷kajd

fokak'

² Wmi¾. fhÈh hq;af;a SI  tallhg bÈßfhka nj;a Wmi¾.h iy tallh w;r

mr;rhla fkd;sìh hq;= nj;a meyeÈ,s lrkak'  tallj, .=Ks;hla f,i ,shk

wjia:dj, § tajd w;r tla mr;rhla ;sìh hq;= nj meyeÈ,s lrkak'

Wod -  mm, ms, N m

² WodyrK lsysmhla f.k tallh m%ldY lsÍu iy tys w.h ,sùu ms<sn| wjfndaOhla

,nd §u'
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ksmqK;dj 1'0 ( fN!;sl úoHdfõ mÍlaIKd;aul  iy .Ks;uh rduqj ms<sn|

ie,els,su;a fjñka .fõIK isÿ lrhs'

ksmqK;dj uÜgu 1'3 ( udk weiqßka fN!;sl rdYs ms<sn| úuid n,hs'

ld,Éfþo (  02 hs'

bf.kqï M, (

²  fN!;sl iólrKj, ksrjoH;dj mßlaId lsßug" fN!;sl iólrK jHq;amkak

lsÍug iy fN!;sl rdYsj, tall ,nd .ekSug udk fhdod .kshs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² ialkaOh" È. iy ld,fhys udk ms<sfj,ska M" L, iy T fõ'

² uQ,sl rdYs weiqfrka jHq;amkak fN!;sl rdYsj, udk'

² udk Ndú;fhka iólrKhl ksrjoH;dj mßlaId lsÍu'

² fok ,o isoaêhla i|yd fN!;sl rdYSka w;r iïnkaO;dj'

² iólrKhl wvx.= fkdokakd rdYshl tall iy udk'

² tall fkdue;s rdYSkaj,g udk fkdue;'

Wod - j¾;k wxlh

>¾IK ix.=Klh

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² jHq;amkak fN!;sl rdYshla uQ,sl fN!;sl rdYSka yd iïnkaO jk wdldrh udk

u`.ska oelafjk nj meyeÈ,s lrkak'

² m%fõ.h" ;ajrKh iy n,h jeks WodyrK weiqßka rdYshl udk" tall

moaO;sfhka iajdh;a; nj meyeÈ,s lrkak'

² iólrKhl ksrjoH;dj mÍlaId lrk whqre WodyrK lsysmhla f.k idlÉPd

lrkak'

² udk úYaf,aIKfhka fN!;sl rdYSka  w;r iïnkaO;d ks¾Kh lrkak'

Wod - ir, wj,ïnhl foda,k ld,dj¾;h r|d mj;skqfha tys È. iy wod<

ia:dkfha .=re;ajc;ajrKh u; nj i,ld rdYSka w;r iïnkaO;dj ,nd

.kak'
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ksmqK;dj 1'0 ( fN!;sl úoHdfõ mÍlaIKd;aul  iy .Ks;uh rduqj ms<sn|

ie,els,su;a fjñka .fõIK isÿ lrhs'

ksmqK;dj uÜgu 1'4 ( wod< ñkqfï fodaIh wju jk mßÈ .e,efmk ñkqï

WmlrKh f;dard f.k ñkqï ksjerÈ j ,nd .kshs'

ld,Éfþo (  08 hs'

bf.kqï M, (

²  tÈfkod Ôú;fha § iy mÍlaIKj, oS ñkqï ,nd .ekSfï jeo.;alu úia;r

lrhs'

² úúO fN!;sl rdYSka uekSug .e<fmk ñkqï WmlrK Ndú;d lrhs'

² ñkqï ,nd .ekSug jZkshr le,smrh" p, wKaùlaIh" uhsfl%dógr bial=remamq

wdudkh" f.da,udkh" f;o`vq ;=,dj" isõo`vq ;=,dj" bf,lafg%dksl ;=,dj" úrdu

>áldj iy ixLHdxl úrdu >áldj Ndú; lrhs'

² ñkqï WmlrKhl fodaIh ,nd .kshs'

² Nd.sl fodaIh iy m%;sY; fodaIh .Kkh lrhs'

² mÍlaIKhl wjidk m%;sM,h flfrys fodaIfha idfmalaI w.h n,mdk wdldrh

;lafiare lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² ñkqulg úYd,;ajhla yd tallhla we;'

² fN!;sl rdYsj, ñkqï úYd, mrdihla ;=< úyssssss§ we;'

² È. uekssssfï § b;d  l=vd w.hka ys isg b;d úYd, w.hka olajd we;s nj ̂ Wm

mrudKql wxY=j, isg úYajfha ksÍlaIKh lrk ,o wE;u ÿr olajd" 10-15 m

isg 1027 m &

² ld,h uekSfï § b;d l=vd w.hkA ys isg b;d úYd, w.hka olajd we;s nj'

 ^mrudKql yeisÍïj, isg úYajfha jhi olajd"  10-24 s isg 1018 s &

² ialkaOh uekSfï§ b;d l=vd w.hka ys isg b;d úYd, w.hka olajd we;s nj

^bf,lafg%%dakhl ialkaOfha isg ukaodlsKshl iAlkaOh olajd" 10-30 kg isg

1040 kg&

² WmlrKhl l=vdu ñkqu iy uq,dxl jro

² ksrfmalaI fodaIh

² Nd.sl fodaIh

² m%;sY; fodaIh

² j¾ksh¾ uQ,O¾uh

² bial=remamq uQ,O¾uh

taldx. fodaI

jerÈ f,i l%udxls;" udmlfha  jerÈ f,i i,l=Kq  lr we;s Y+kH i,l=K

fyda fifuka  ls%hd lrk úrdu >áldj jeks fodaI iys; WmlrK ksid fuh

isÿ fõ' ñkqu lsysm jdrhla kej; kej; .ekSfuka fujeks j¾.fha fodaIj,g
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n,mEula we;s fkdfõ'  wjika m%;sM,h .Kkh lrk f;la th wkqudk l,

yels fkdfõ' fujeks j¾.fha fodaI bj;a lr .ekSug fYdaOkhla fh§u" ñkqï

WmlrKh udre lsÍu fyda th kej; l%udxlkh lsÍu isÿ l< yelsh'

wyUq  fodaI

fï fodaIj, ;ru mÍlaIKh lrkakdg WmlrK fl;rï fyd|g mßyrKh

l< yels o hkak u; r|d mj;S' mÍlaIKh lrkakd th fyd¢ka isÿ lrhs kï

wyUq fodaIh l=vd fjhs' fok ,o rdYshla i|yd mdGdxl .Kkdjla ,nd f.k

tajdfha uOHkHh ,nd .ekSfuka iuia; fodaIh wvq fõ'

ñkqï WmlrKhl mßudKhla we;'  tu mßudKfhka ,nd .; yels l=vdu

ñkqula we;' tu ñkqï WmlrKh Ndú;fhka l=vdu ñkqug jvd

ksrjoH;djhlska hq;= ñkqula ,nd.; fkdyel' WodyrKhla jYfhka ógr

rEf,ys l=vdu ñkqu 1 mm fjhs' tuksid ógr rE, Ndú;fhka 1 mm lg jvd

ksrjoH;djhlska hq;= ñkqula wfmalaId l< fkdyel' tkï ógr rE, Ndú;fhka

17'3 cm  fyda 17'4 cm jeks mdGdxl m%ldY l< yels jqj;a" 17'35 cm jeks mdGdxlhla

m%ldY l< fkdyel'

ñkqula .ekSfï§ isÿúh yels Wmßu fodaIh o mßudKfha l=vdu ñkqu fjhs'

fodaIfhys ;ru ukskq ,nk m%udKh iu. ie,els,a,g .; hq;=h'

Wod'(

^208  1& mm fndfyda ÿrg ksjerÈ ñkquls'

^2 1 & mm fndfyda ÿrg ksrjoH fkdjk ñkquls'

fodaI ikaikaokh lsÍfï § ksrfmalaI fodaIh" Nd.sl fodaIh iy m%;sY; fodaIh

Ndú;hg .kq ,nhs'

^208  1 & mm mdGdxlh i`oyd ksrfmalaI fodaIh 1 mm fjhs'

Nd.sl fodaIh 1$208 ^} 0'0048& fjhs' m%;sY; fodaIh 0'48% fjhs'

fodaIh m%ldY lsÍfï§ idudkHfhka  id¾:dxl tllg muKla oelaùu m%udKj;a

neúka by; w.hka fol ms<sfj,ska 0'005 iy 0'5% f,i oelaúh yelsh'

ñkqul ksrjoH;djh m%udKj;a tlla f,i i,lkq ,nkafka fodaIh 1% fyda

thg wvq kï h' ta ksid È. uekSu i`oyd ógr rE,la Ndú; lrkafka kï 100 mm

os.la uksk úg we;s jk m%;sY; fodaIh 1$100  } 1%  fõ' fï ksid 10 cm g jvd

flá ÿr m%udK uekSug ógr rE,lska ,efnk ksrjoH;djh m%udKj;a ke;ehs

i,lkq ,efí' tjeks wjia:djl § È. uekSu ioyd 1 mm  g jvd wvq l=vdu ñkqula

we;s WmlrKhlaa  Ndú; l< hq;= fõ' fï i`oyd jZksh¾ uQ,O¾uh fyda bial=remamq

uQ,O¾uh weiqßka ;kd .;a mßudK iys; WmlrK Ndú;d l< hq;=h'

 úoHd.dr mÍlaIK

²  ñkqï WmlrK Ndú; lsÍu

²  jZksh¾ le,smrh

²   uhsfl%dógr bial=remamq wdudkh

²   f.da,udkh

²   p, wkaùlaIh
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ksmqK;dj 1'0 ( fN!;sl úoHdfõ mÍlaIKd;aul  iy .Ks;uh rduqj ms<sn|

ie,els,su;a fjñka .fõIK isÿ lrhs'

ksmqK;dj uÜgu 1'5 ( wjia:djg WÑ; f,i ffoYsl wdl,kh yd úfNaokh fhdod

.kshs'

ld,Éfþo (  04 hs'

bf.kqï M, (

² uq¿ úia:dmkh" m%fõ.j, iïm%hqla;h iy n,j, iïm%hqla;h fiùug ffoYsl

l%uh Ndú;d lrhs'

²  n, moaO;shl iïm%hqla;h fiùug ffoYsl úfNaok l%uh Ndú; lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² ffoYsl iy wosY ixl,amh

² ffoYsl iy wosY w;r we;s fjki

² wosY rdYs ir, wxl .Ks;uh l%ufhka wdl,kh l< yels kuq;a ffoYsl rdYS

wdl,kh lsÍfï § ffoYslfha ÈYdj ie,ls,a,g .; hq;= fõ'

² ffoYslhla iÈY f¾Ld LKavhlska ksrEmKh l< yels h' f¾Ldfõ Èf.ka

ffoYslfha úYd,;ajh oelafjk w;r B ysfika ffoYslfha ÈYdj oelafõ'

² ffoYsl wdl,kh

² ffoYsl iudka;rdi% uQ,O¾uh

² ffoYsl ;s%fldaK l%uh

² ffoYsl úfNaokh

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² ffoYslhl cHdñ;sl ksrEmKh yÿkajd fokak

² úia:dmk ffoYslh ie,lSfuka ffoYsl wdl,kh ioyd ffoYsl ;s%fldaKh

ks¾udKh lsÍu'

² ffoYsl iudka;rdi% Í;sh y÷kajkak'

² ffoYsl úfNaokh y÷kajkak'

² ffoYslj, iïm%hqlA;h fiùu ioyd ffoYsl iudka;rdi% Í;sh" ffoYsl úfNaok

l%uh iy ffoYsl ;s%fldaK l%uh Ndú;h ioyd WodyrK lsysmhla idlÉcd

lrkak'
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ksmqK;dj 1'0 ( fN!;sl úoHdfõ mÍlaIKd;aul  iy .Ks;uh rduqj ms<sn|

ie,els,su;a fjñka .fõIK isÿ lrhs'

ksmqK;dj uÜgu 1'6 ( mÍlaIKd;aul o;a; m%ia;dßl j ksrEmKh lrñka f;dr;=re

ksjerÈ j ,nd .kshs'

ld,Éfþo (  02 hs'

bf.kqï M, (

² m%ia;dr Ndú; lr úp,Hhkaf.a yeisÍu ksrEmKh yd mqfrdal:kh isÿlrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

 ²   mßlaIKd;aul o;a; m%ia;dßlj ksrEmKh lsÍu'

² iïnkaê; rdYsj, ñkqï .Kkdjl j.= .; l< w.hhka mÍlaId lsÍfuka

muKla ixLHd w;r mj;sk iïnkaOh jgyd .ekSu fndfydaúg wmyiq fõ'

tjeks iïnkaO;d wkdjrKh lr .ekSu i|yd m%ia;dßl l%uh nyq, j Ndú;d

flf¾' tu`.ska m%;sM,j, Ñ;%uh oiqkla fmkakqï lrk w;r o;a; w¾: ksremKh

myiq fjhs'

² iajdh;a; yd mrdh;a; úp,Hhka

fndfyda mÍlaIKj, § wms tla jrlg tla úp,Hhla muKla fjkia lrk

w;r m<uq rdYshg iïnkaO hehs wkqudk lrk ;j;a rdYshl wekqrEm w.hhka

ksÍlaIKh lruq' fuu rdYsj,ska m<uq rdYsh" tkï iajdh;a; úp,Hh ;sria

LKavdxl mßudKh ^X-wlaIh& Tiafia;a" mrdh;a; úp,Hh isria LKavdxl

mßudKh ̂ Y - wlaIh & Tiafia;a m%ia;dr .eka jQ úg m%ia;drfhka b;d myiqfjka

rdYska w;r iïnkaOh ksrEmKh l< yels h'

² mßudK f;dard .ekSu

m%ia;drh m%ia;dr fld,h iïmQ¾Kfhka msfrk mßÈ mßudKj, mrdi f;dard

.; hq;= h' iajdh;a; úp,Hhfha  ̂ X- rdYsh& w.hhkaj, mrdih iy  x- wlaIh

Tiafia  we;s wjldY ixLHdj igyka lr .kak' m%ia;dr lvodisfha wkq

fldgiaj, g myiqfjka fnÈh yels m%Odk fnÿï wvx.= jk mßÈ;a" ish¨ u

w.hhka wka;¾.; jk mßÈ;a mßudK f;dard .kak' 1" 2" 5 iy 10 jYfhka we;s

wkq fnÿï jvd fhda.H fjhs' 4 iuyr úg Ndú;hg .kshs' kuq;a 3" 7 fyda 9

lsisúfgl Ndú;d fkd lrkqfha" tajd u.ska m%ia;drhlska w.hhka ,nd .ekSu

b;d wmyiq neúks' Y wlaIh Tiafia mßudKhg tu ls%hdj,shu Ndú;hg .;

hq;= h' kuq;a Y wlaIh Tiafia;a  X wlaIh Tiafia;a fnÿï tlu wdldrhg úh

hq;= ke;' fndfyda wjia:dj, LKav wlaI lefmk  ia:dkh úp,H rdYSka

folu i|yd Y+kH ùu w;HjYH fkdfõ' m%ia;dr .ekaúh hq;= w.hhka b;d
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úYd, fyda l=vd jk úg m%Odk fnÿul w.h oelaùug Wmßu wxl foll fyda

;=kl ixLHdjla .=Kdldr idOlhlska .=Klr olajkak' mßudKfha we;s úYd,

w.hg ol=Kq miska « 102  fyda «10-6 jeks .=Kdldr idOlhla Ndú; lrkak'

² wlaI kï lsÍu

l=uk wlaIfha l=uk úp,Hh m%ia;dr .; l< hq;= o hkak ;SrKh l< miq

m%ia;dr .; lrk rdYsh Bg WÑ; tallh iu. ,shkak' by; fÊofha i|yka

l< mßÈ .e,fmk mßudK Ndú; lr m%ia;dr lvodisfha m%Odk fnÿï Tiafia

wxl ,shkak' m%ia;dr lvodisfha by< m%ia;drfha ud;Dldj meyeÈ,sj ,shkak'

m%ia;drh i,l=Kq lsÍu yd we£u

,laIH i<l=Kq lsÍfï § ishqï ;=vla iys; mekai,lska l=vd ;s;a ;nd tla tla

,laIHh l=vd jD;a;hlska m%fõYfuka jg lrkak' m%ia;drhla we£fï § ish¨u

,laIH iqug jl%hla u; msysgk fia we£u yeuúgu myiq fkdfõ' tjeks

wjia:djl § uOHl w.h ksfhdackh jk mßÈ ,laIH fYa%Kshla yryd iqug

jl%hla we¢h hq;= h' Wiia fm< mßlaIKj, § m%ia;dr fndfyduhla ir, f¾Ld

fjhs' idOdrK ir, f¾Ldjla we£u i|yd wju jYfhka o;a; ,laIH yhlaj;a

Ndú; l< hq;= h' o;a; ,laIH f¾Ldfõ fome;a;g u iudkj fnfok mßÈ

kQ,la fyda úksúo fmfkk fldaÿjla ;eîfuka jvd;au  iqÿiq  ir, f¾Ldj

,nd.; yels fõ'

m%ia;drfha yevh

iajdh;a; úp,Hh jeäùu wkqj mrdh;a; úp,Hh jeä jkjd o wvq jkjd o

hkak m%ia;drfha yevfhka tlajru m%o¾Ykh fõ' th fjkiaùfï YS>%;dj

ms<sn| lsisjla fmkakqï lrhs' ,laIH ir, f¾Ldjla u; msysghs kï úp,Hhka

w;r f¾Çh iïnkaO;djla we;' úp,Hhka tlsfklg wkqf,dau j iudkqmd;sl

fõ kï tajd Y=kH lrd tlúg ,`.d jk w;r ir, f¾Ldj uQ, ,laIHh  yryd

.uka lrhs' uQ, ,laIHh yryd fkdhk ir, f¾Ld u.ska wkqf,dau iïnkaO;d

fmkakqï  fkd flf¾'

m%ia;drfha nEjqu fyj;a wkql%uKh

y,  x j,ska fn§fuka m%ia;drfha nEjqu ,nd .; yels h' P(x
1
,y

1
) iy

Q(x
2
,y

2
) ,laIH fol yels ;rï wE;ska msysgk mßÈ f;dard .; hq;= h' P  iy

Q i|yd o;a; ,laIH f;dard .ekSfuka je,lsh hq;= h'
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wka;#LKavh

m%ia;drfhka LKav wlaI fþokh jk ia:dkj,ska jeo.;a  f;dr;=re ks;ru

,nd .; yels h' fuh ir, f¾Ld fuka u wfkl=;a j¾.fha jl% i|yd o wod<

fjhs' Ndú; l< mßudK Y+kHfhka wdrïN jkafka kï muKla wka;#LKavh

iDcqju ksrEmKh fõ' tfia fkdfõ kï wkql%uKh iy ir, f¾Ldj u; msysá

tla LKavdxl hq.,hla Ndú;fhka wka;#LKavh .Kkh l< yels h'  i,l=Kq

lrk ,o ,laIH Wmk;shla (trend) fmkajhs kï m%ia;drh tu Wmk;sh olajk

ÈYdjg Èla lsÍu ̂ nys¾ksfõIKh& idOdrK h'  fuf,i Wmk;sh olajk ÈYdjg

m%ia;drh Èla lsÍug ;ks brla fjkqjg lv brla fhdod .kq ,nhs' tu.ska

m%ia;drfha tu fldgi i|yd mÍlaIKd;aul o;a; wm i;= fkdjk nj oelafjhs'

tall

úoHd.dr .Kkh lsÍïj, § ksje/È tall Ndú; lsÍug j.n,d .; hq;= h'

ish¨ u fN!;sl ksh;hka iy uksk ,o rdYSka tlu tall ldKavhlg ix.;

fõ kï fuu .Kkh lsÍïj,ska w¾:j;a m%;sM, ,nd fohs'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² m%ia;drhla we£fï § is;ays ;nd .; hq;= jeo.;a lreKq úia;r lrkak'

² iajdh;a; úp,Hh f;dard .ekSu

² mrdhka; úp,Hh f;dard .ekSu

² m%ia;drfha ud;Dldj

² m%ia;dr lvodisfha m%fhdackhg .; yels bv m%udKh fyd¢ka Ndú; jk mßÈ

mßudK fh§u

² wlaIj, rdYs yd tall kï l< hq;= h'

² fok ,o o;a; m%ia;dßlj ksrEmKh lr úp,Hhkaf.a yeisÍu ms<sn|j mqfrdal:kh

lrk f,i isiqka yg mjrkak'
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02 tallh - hdka;% úoHdj

ksmqK;dj 2'0 ( wm wjg isÿ jk p,s; .Ks;uh iy fN!;sl úoHd;aul

uQ,O¾u u; úYaf,aIKh lsßu i|yd mokula we;s lrhs'

ksmqK;dj uÜgu 2'1 ( jia;=j, ir, f¾Çh p,s;h" m%laIsma; iy idfmalaI p,s;h

úYaf,aIKh lrhs'

ld,Éfþo ( 10 hs'

bf.kqï M, (

² iudka;r ud¾.j, tlu ÈYdjg iy úreoaO ÈYdjg .uk lrk jia;=j, tla

jia;=jlg idfmalaIj wfkla jia;=fõ msysàu yd m%fõ.h .Kkh lrhs'

² ksh; ;ajrKhlska ir, f¾Çh ud¾.hl .uka lrk jia;=jl p,s;h úia;r

lsÍug iy mqfrdal:kh lsÍug p,s; iólrK Ndú; lrhs'

² m%laIsma; yd iïnkaO úp,Hhka úia;r lsÍu iy .Kkh lsÍï ;=<ska m%laIsma;h

ìu m;s; jkafka l=uk ia:dkhl o hkak mqfrdal:kh lrhs'

² ;ajrKh" m%fõ.h iy úia:dmkh .Kkh lsÍug ld,h tÈßfhka úia:dmkh

iy ld,h tÈßfhka m%fõ.h m%ia;dr WÑ; wkaoñka Ndú; lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² idfmalaI p,s;h ms<sn| ixl,amh

² fmdf<djg idfmalaIj iudka;r ÈYdj,g .uk lrk jia;+ka foll idfmalaI

m%fõ. i|yd m%ldYkh

  V 
(A, B) 

=  V
 (A, E)

 + V
 (E, B)

² iudka;r ud¾.j, idfmalaI p,s;h

² tlu ÈYdjg

² úreoaO ÈYdjg

² f¾Çh p,s;h úia;r lsÍug

² ld,h tÈßfhka úia:dmkh (s-t) m%ia;dr

² ld,h tÈßfhka m%fõ.h (v-t) m%ia;dr Ndú;h

²  (s-t) m%ia;dr" (v-t) m%ia;dr njg mrsj¾;kh lsÍu iy tys úf,dauh

² my; i|yka wdldrfha p,s;j, .eg¨ úi£u yd mqfrdal:kh

² ;sria ;,hla u; ksh; ;ajrKhla hgf;a p,s;h

² .=re;ajh hgf;a isria p,s;h

² >¾IKh rys; wdk; ;,hla u; p,s;h

² m%laIsma;
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fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² wod< ixisoaê meyeÈ,s lsÍug idfmalaI p,s; ms<sn|  ixl,amh Ndú; lrkak'

² ÿïßhl .uka lrk mqoa.,fhl=g fmfkk mßÈ jeys ìxÿjl p,kfha oDYH

ÈYdj" N+ ia:djr pkaøsldjl p,s;h jeks WodyrK lsysmhla idlÉPd lrñka

idfmalaI p,s;h meyeÈ,s lrkak'

² A, B iy E iuqoafoaY rduq ;=kla i|yd V 
(A, B) 

=  V
 (A, E)

 + V
 (E, B)

y÷kajd fokak ^jHq;amkak lsÍu wjYH fkdfõ&

² by; iólrKh Ndú;fhka úi£u i|yd wod< .eg¨ imhkak'

² my; i|yka m%ia;dr we| w¾:l:kh lr m%ia;drj,ska ljr f;dr;=re ,nd .;

yels o hkak úia;r lrkak'

² ÿr - ld, m%ia;dr

² úia:dmk - ld, m%ia;dr

² m%fõ. - ld, m%ia;dr

² v - t m%ia;drh weiqfrka p,s; iólrK ,nd .kak'

² p,s; iólrK Ndú;fhka úi£u i|yd wod< .eg¨ imhkak'
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ksmqK;dj 2'0 ( wm wjg isÿ jk p,s; .Ks;uh iy fN!;sl úoHd;aul

uQ,O¾u u; úYaf,aIKh lsßu i|yd mokula we;s lrhs'

ksmqK;dj uÜgu 2'2 ( n, iïm%hqla;h iy n, >Q¾Kh Ndú; lr jia;=jl f¾Çh

p,s;h iy N%uK p,s;h md,kh lrhs'

ld,Éfþo ( 12 hs'

bf.kqï M, (

²  n, úfNaokh iy wdl,kh i|yd Í;s Ndú; lrhs'

² n,hl N%uK wdprKh .Kkh lrhs'

² iudldr yevfhka hq;a ixhqla; jia;=j, .=re;aj flakaøh fidhd .kshs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² n,hl ,dlaIKsl .=K

² n, iudka;rdi% Í;sh weiqfrka tal,laI n, foll iïm%hqla;h'

² icd;Sh yd úcd;Sh iudka;r n, foll iïm%hqla;h

² n, moaO;shl iïm%hqla;h my; i|yka l%u weiqfrka

² n, nyqwi% l%uh

² n, úfNaok l%uh

² >Q¾Kh w¾: oelaùu iy n,hl N%uK wdprKh .Kkh lsÍu'

² n, hq.auhl >Q¾Kh

² tal;, n, moaO;shl iM, >Q¾Kh

² iudka;r n,j, iïm%hqla; weiqfrka jia;=jl .=re;aj flakaøh ms<sn| ixl,amh

² ialkaO flakaøh ms<sn|  ixl,amh

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² n,hlg úYd,;ajhla" ÈYdjla iy Wmfhda.S ,laIHhla we;s nj WodyrK Ndú;

lr wdo¾Ykh lrkak

² wdk; n, foll iïm%hqla;fha úYd,;ajh iy ÈYdj fidhd .ekSu i|yd

iudka;ri% kshuh Ndú;fhka iólrKhla jHq;amkak lrkak'

²  úfYaI wjia:d f,i è =00, 900  iy 1800 wjia:d;a" n, fol úYd,;ajfhka

iudk wjia:dj;a idlÉPd lrkak'

² tal;, n,j, iïm%hqla;h fiùug n, nyqwi% l%uh iy n, úfNaok l%uh

Ndú; lrkak'

² zn,hl >Q¾KhZ iy zn, hq.auhl >Q¾KhZ hk mo Ndú;fhka oDV jia;=jl

N%uK wdprKh idlÉPd lrkak'

² jia;=jl .=re;aj flakaøh y÷kajd fokak'

² wdia;rhl .=re;aj flakaøh ks¾Kh lrkak'

² iudka;r n,j, iïm%hqla;h weiqfrka iudldr yevfhka hq;a ixhqla; jia;=j,

.=re;aj flakaøh fiùug isiqkag mjrkak'

úoHd.dr mÍlaIK

² n, iudka;rdi% kshuh Ndú; lr jia;=jl nr ks¾Kh lsÍu'
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ksmqK;dj 2'0 ( wm wjg isÿ jk p,s; .Ks;uh iy fN!;sl úoHd;aul

uQ,O¾u u; úYaf,aIKh lsßu i|yd mokula we;s lrhs'

ksmqK;dj uÜgu 2'3 ( jia;=jla iu;=,s; j ;eîu i|yd wjYH ;;a;aj yiqrejhs'

ld,Éfþo ( 10 hs'

bf.kqï M, (

²  ,laIHhdldr jia;=jl iu;=,s;;dj i|yd wjYH ;;a;aj úYaf,aIKh lrhs'

² tlsfklg iudka;rj iy wdk;j ls%hd lrk n, ;=kl iu;=,s;;dj i|yd

wjYH;d úia;r lrhs'

² n,j, iu;=,s;;dj wdYs%; ir, .eg¨ úi£ug n, ;s%fldaK m%fïhh iy >Q¾K

ms<sn| uQ,O¾uh Ndú; lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² ,laIHhdldr jia;=jl iu;=,s;;dj

² ,laIHhdldr jia;=jla u; ls%hd lrk iïm%hqla; n,h Y=kH fõ kï tu

jia;=j iu;=,s;;dfõ we;ehs lshkq ,efí

² oDV jia;=jl iu;=,s;;dj

² oDV jia;=jla iu;=,s;j mj;S kï

I ish¨ u ÈYdj,g we;s iïm%hqla; n,h Y=kH fõ iy

II ´kEu wlaIhla jgd uq¿ jHdj¾;h Y+kH fõ'

fuys II jk m%ldYkh >Q¾K ms<sn| uQ,O¾uh f,i ye¢ka fõ'

² tal ,laIH tal;, n, ;=kla hgf;a iu;=,s;;dj

² iudka;r n, ;=kla hgf;a iu;=,s;;dj

² n, ;s%fldaK m%fïhh

² n, nyq wi%h

² iu;=,s;;djfha  wjia:d

² ia:dhs

² wia:dhs

² WodiSk

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² tal;, n, moaO;shla iu;=,s; ùu i|yd idOdrK ;;a;aj wdo¾Ykh lrkak'

² tal,laIH tal;, n, ;=kla hgf;a iu;=,s;;dj idlÉPd lrkak'

²  iudka;r tal;, n, ;=kla hgf;a iu;=,s;;dj idlÉPd lrkak'

² n, ;s%fldaK m%fïhh meyeÈ,s lrkak'

² >Q¾K ms<sn| uQ,O¾uh meyeÈ,s lrkak'

úoHd.dr mÍlaIK

² n, >Q¾K ms<sn| uQ,O¾uh Ndú; lr jia;=jl nr ks¾Kh lsÍu'
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ksmqK;dj 2'0 ( wm wjg isÿ jk p,s; .Ks;uh iy fN!;sl úoHd;aul

uQ,O¾u u; úYaf,aIKh lsßu i|yd mokula we;s lrhs'

ksmqK;dj uÜgu 2'4 ( jia;=jl p,s; wjia:d md,kh lsÍu i|yd p,s;h ms<sn|

ksõgkaf.a kshu Ndú; lrhs'

ld,Éfþo ( 16 hs'

bf.kqï M, (

²  ksh; ialkaO iy ksh; n, iïnkaO .;sl wjia:d úYaf,aIKh lsÍug p,s;h

ms<sn| ksõgkaf.a kshu iy >Q¾K ms<sn| ixl,amh Ndú; lrhs'

² n,h iy p,s;h iïnkaO .Kkh lsÍï lrhs'

² .;sl moaO;s u; >¾IKfha n,mEu úYaf,aIKh lrhs'

² jia;=jla u; ls%hd lrk n,h úYaf,aIKh lsÍug yd iM, n,h ks¾Kh lsÍug

ksoyia n, rEm igyka Ndú; lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² wjiaÓ;sh ms<sn| ixl,amh

² .=re;ajc ialkaOh iy wjiaÓ;s ialkaOh

² wjiaÓ;s iy wjiaÓ;s fkdjk rduq

² wjiaÓ;s fkdjk rduqjla ;=< n, meyeÈ,s lsÍug wjiaÓ;s n, ixl,amh

y÷kajd§u

² f¾Çh .uH;dj yd wdfõ.h

² p,s;h ms<sn| ksõgkaf.a kshu

² ksõgkaf.a m<uq jk kshuh

² n,h w¾: oelaùu

² ;ajrKh fkdjk jia;=jla .;sl iu;=,s;;dfõ mej;Su'

² >¾IKfhka f;dr p,s;h ^Wml,ams; wjia:d&

² ksõgkaf.a  fojk kshuh

²  F = ma  jHq;amkak lsÍu

² ksõgkh w¾: oelaùu'

² ksõgkaf.a  ;=kajk kshuh

² ls%hdj iy m%;sls%hdj

² ish¨ n, hq.,a jYfhka ls%hd lsÍu ^mej;Su&

² n, wfkHdkH jYfhka  jia;= u; ls%hd lsÍu

²  f¾Çh .uH;d ixiaÓ;s uQ,O¾uh

² ir, f¾Çh .egqï iy msmqreï i|yd .uH;d ixiaÓ;s kshufha fhÿï'
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² iajhx iSre udre n,

² wd;;sh

² f;rmqu

² >¾IKh

² ia:s;sl >¾IKh

² .;sl >¾IKh

² >¾IK ix.=Klh

² ksoyia n, igyka

² mq`M,a mrdihl jk úúO isÿùï i|yd ksõgkaf.a kshuj, fh§ï ^tla n,hla

fyda n, lsysmhla ls%hd lrk jia;=jl ialkaOh ksh; úg&

n,h yd p,s;h w;r iïnkaOh kï p,s;hla mj;ajd .ekSug n,hla wjYHh

hkak fkdfõ'  p,s;h fjkia lsÍug n,hla wjYH fõ' fjk;a whqrlska

lsjfyd;a jia;=jl m%fõ.h fjkia lsßug th u; iïm%hqla; n,hla ls%hd fkd

lrhs kï tys m%fõ.h tf,iu mj;S' jia;=jla u; iïm%hqla; n,hla ls%hd

lrhs kï tys m%fõ.h fjkia úh hq;=u fõ'

ksõgkaf.a kshu yd iïnkaO .eg¨ úi£fï § my; i|yka ls%hd ms<sfj, iqÿiq

nj lsj yelsh'

1' l=uk jia;=jla i,ld n,kafka o hkak meyeÈ,sj m%ldY lsÍu

2' tu jia;=fõ muKla ksoyia n, igyka we£u

3' tu igyfkys .=re;ajc n,h" tys nr i,l=Kq lsÍu

4' jia;=j fjk;a oE iu. iam¾Y jk ,laIH igyfkys i<l=Kq lr tu

,laIHj, § ls%hdlrk  n, we£u' ish¨u n, meyeÈ,sj kï lsÍu'

5' uq¿ n,fha iy ;ajrKfha Ok ÈYdj ;SrKh lsÍu

6' ksõgkaf.a fojk kshufha iólrKh fh§u'

Tn fuu ls%hd ms<sfj< wkq.ukh l< fyd;a Tng fï yd iïnkaOj  ish¨ u

wod<  .eg¨ úi£ug yels fõ' ixlS¾K wjia:d mek ke.=Kq úg fjk;a

m%fõYhka Ndú;d lsÍu wjYH fkdfõ'
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fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² wjiaÓ;s  ixl,amh meyeÈ,s lsÍug WodyrK fokak ^cj frdaoh&

² wjiaÓ;s ialkaOh iy .=re;ajc ialkaOh hk ixl,am ii|kak'

² p,s; wjia:dj fjkia lsÍug we;s fkdleue;a; f,i wjiaÓ;sh meyeÈ,s lrkak'

² .=re;ajc ialkaOh fiùug idudkH .=re;ajc ;=,djla Ndú; lrkak'

² wjiaÓ;s rduq iy wjiaÓ;s fkdjk rduq w;r fjki meyeÈ,s lrkak'

² flakaødmidß n,h" fldßfhda,sia n,h jeks WodyrK weiqfrka wjiaÓ;s fkdjk

rduq ;=< § we;sjk wjiaÓ;s n, y÷kajkak'

² .e,s,Sfhdaf.a wdk; ;, mÍlaIKh isÿ lrñka n,h ms<sn| ixl,amh myokak'

² ;ajrKh fkdjk jia;=jla .;sl iu;=,s;;djhl mj;sk nj meyeos,s lrkak'

² >¾IKfhka  f;dr p,s;fha iajNdjh wdo¾Ykh lrkak'

² áls má WmlrKh fyda fjk;a iqÿiq  ls%hdldrlula u.ska

    ^ m ksh; úg& iy

    ^F ksh; úg& nj fmkajkak'

² f¾Çh jd u. Ndú; lr wdo¾Ykh lrkak'

² p,s;h ms<sn| ksõgkaf.a kshu

² f¾Çh .uH;d ixiaÓ;s uQ,O¾uh

² .uH;d fjki iy m%fõ. fjki hk wdldr fol u.ska ksõgkaf.a fojk

kshuh m%ldY lrkak'

² .;sl iy iaÓ;sl wjia:d meyeÈ,s lsÍug >¾IK kshu Ndú; lrkak'

² ksoyia n, igyka weiqfrka  wod< wjia:d meyeÈ,s lrkak'

m

F m
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ksmqK;dj 2'0 ( wm wjg isÿ jk p,s; .Ks;uh iy fN!;sl úoHd;aul

uQ,O¾u u; úYaf,aIKh lsßu i|yd mokula we;s lrhs'

ksmqK;dj uÜgu 2'5 ( N%uK p,s;h yd jD;a;dldr p,s;h ms<sn| ixl,am úuid

n,hs'

ld,Éfþo ( 16 hs'

bf.kqï M, (

²  N%uKh jk jia;=jla u; ls%hd lrk n, ks¾Kh lsÍfuka  tys p,s;h mqfrdal:kh

lrhs'

² ;sria jD;a;hla jgd taldldr fõ.fhka p,kh jk jia;=jl wjia:djka

úYaf,aIKh lrhs'

² jD;a;dldr m:hl taldldr fõ.fhka p,kh jk jia;=jl flakaødNsidrS

;ajrKh  .Kkh lrhs'

² tjeks jia;=jl flakaøNsidrS ;ajrKh th u; ls%hd lrk n,hg iïnkaO

lrhs'

² N%uK p,s;hg yd jD;a;dldr p,s;hg iïnkaO .Kkh lsÍï isÿlrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² N%uK p,s;h yd iïnkaO mo

² fldaKsl úia:dmkh

² fldaKsl m%fõ.h

² fldaKsl ;ajrKh

² N%uK ixLHd;h iy

tajd f¾Çh p,s;fha wkqrEm rdYSka yd iïnkaO lsÍu

² N%uK p,s;fha iólrK

² wjiaÓ;s >Q¾Kh N%uK p,s;fha wjiaÓ;sh f,i

² wjiaÓ;s >Q¾Kh ialkaOh iy N%uK wlaIfha isg we;s ÿr wkqj úp,kh fõ'

² ialkaO jHdma;shl wjiaÓ;s >Q¾Kh  

² fldaKsl .uH;dj

² fldaKsl .uH;d ixiaÓ;sh  

² jHdj¾;h 
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²  taldldr ;sria jD;a;dldr p,s;hl fhfok jia;=jla i|yd

² tys f¾Çh fõ.h iam¾YSh fõ'

² tys ;ajrKh flakaøh foig fõ'

² taldldr jD;a;dldr p,s;h yd iïnkaO mo

² ixLHd;h

² iam¾YSh fõ.h

² wdj¾; ld,h

² flakaødNsidß n,h

² flakaødNsidÍ ;ajrKh  iy 

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² N%uK p,s;fha uQ,O¾u Ndú;fhka meyeÈ,s l< yels tÈfkod ðú;fha w;aoelSï

idlÉPd lrkak'

² fldaKsl m%fõ.h iy wjiaÓ;s >Q¾Kh w;r iïnkaOh wdo¾Ykh lsÍug N%uK

fïih Ndú; lrkak'

² N%uK mqgqjl jdä ù isák mqoa.,fhl= N%uKh jk frdaohla ;sria j w,a,d

f.k l%ufhka tys wlaIh isria iy ;sria lrk úg N%uKh ksÍlaIKh lrkak'

² N%uK p,s;h wdo¾Ykh lsÍug úoHd.drfha we;s WmlrK Ndú; lrkak'

² w;a foflka Ndr folla ord f.k N%uK mqgqjl jdä ù isák mqÿ.,fhl=

Tyqf.a w;a fol fomig úysÿjd kej; ,x lrk úg fldaKsl m%fõ.fha fjki

ksÍlaIKh lrkak'

² moaO;shla u; ndysr jHdj¾;hla l%shd fkdlrkfka kï moaO;sfha fldaKsl

.uH;dj ixiaÓ;sl j mj;sk nj meyeos,s lrkak'

² fldaKsl .uH;d ixiaÓ;s kshuh f.dvk.kak'

² jD;a;dldr m:hl .uka lrk jia;=jl flakaøh foig t,a, jQ ;ajrKh

  iy ka  fokq ,nk nj fmkajkak'

² f¾Çh p,s;h iy N%uK p,s;h ii|kak' ^j.=j 2'1&
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f¾Çh iy fldaKsl p,s; w;r wkqrEm;djka

f¾Çh p,s;h fldaKsl p,s;h

úia:dmkh

m%fõ.h  fldaKsl m%fõ.h

;ajrKh  fldaKsl ;ajrKh

ksh; ;ajrKh i|yd  ksh; fldaKsl

 ;ajrKhla i|yd

ialkaOh ̂ f¾Çh  wjiaÓ;s >Q¾Kh
wjiaÓ;sfha ñkquls&  ̂ N%uK wjiaÓ;sfha

 ñkquls&

n,h  hq.auh fyda jHdj¾;h

.uH;dj  fldaKsl .uH;dj

ld¾hh  ld¾hh

wdfõ.h  fldaKsl wdfõ.h

W;a;drK pd,l Yla;sh N%uK pd,l Yla;sh

ksõgkaf.a iólrKh ksõgkaf.a iólrKh

                         ksh;  n,hla i|yd                   ksh; jHdj¾;hla  i|yd

ld¾hh ld¾hh

wdfõ.h fldaKsl wdfõ.h

j.=j 2'1 f¾Çh iy fldaKsl p,s;j, wkqrEm;djka

 fldaKsl úia:dmkh
 ̂ f¾ähka j,ska&

F
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ksmqK;dj 2'0 ( wm wjg isÿ jk p,s; .Ks;uh iy fN!;sl úoHd;aul

uQ,O¾u u; úYaf,aIKh lsßu i|yd mokula we;s lrhs'

ksmqK;dj uÜgu 2'6 ( hdka;%sl Yla;sh mßfNdackh iy mßKduKh m,odhs f,i

isÿ lrhs'

ld,Éfþo ( 16 hs'

bf.kqï M, (

² Yla;s fjkiaùï iy ld¾hlaIu;d .Kkh lsÍug lrk ,o ld¾hh" pd,l

Yla;sh" úNj Yla;sh iy cjh i|yd  jk iólrK Ndú; lrhs'

² Yla;s ixiaÓ; uQ,O¾uh iy hdka;%sl Yla;s ixiaÓ;s uQ,O¾uh Ndú; lrhs'

² .;sl moaO;s úYaf,aIKh lsÍug" hdka;s%l Yla;sh" cjh" lrk ,o ld¾hh iy

hdka;s%l Yla;s ixiaÓ;sh wdYs%; .eg¨ úi|hs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² zld¾hhZ iy zYla;shZ hk mo

² my; oE i|yd iólrK

² f¾Çh p,s;fha lrk ,o ld¾hh  

² N%uK p,s;fha lrk ,o ld¾hh  

² úúO wdldrfha hdka;%sl Yla;s iy pd,l Yla;sh iy úNj Yla;sh i|yd

iólrK

² .=re;ajc úNj Yla;sh 

² m%;Hdia: úNj Yla;sh ^úl%shd Yla;sh&

   fyda  fuys  K hkq n, ksh;h fõ'

² W;a;drK pd,l Yla;sh" 

² N%uK pd,l Yla;sh"  

² Yla;s ixiaÓ;s uQ,O¾uh

² hdka;%sl Yla;s ixiaÓ;s uQ,O¾uh

² zcjhZ hk mofha w¾: oelaùu

k k
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² jia;=jl úNj Yla;sh hkq tys msyàu fyda yevh wkqj .nvd ù we;s ld¾hh

lsÍfï yelshdjhs'

² idudkHfhka úNj Yla;sfha fjkia ùu .kq ,nkafka f;dard .;a Y+kH
msysàul isg h' fuh wjia:djg wkqj" uqyqÿ uÜgu fyda fmdf<dj fyda

TkaÑ,a,djl my;u uÜgu fyda úh yels h'

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² m ialkOfhka hq;a jia;=jla .=re;ajc lafIa;%h ;=< h Wilg tieùfï §

.nvd jQ úNj Yla;sh  u.ska fokq ,nk nj fmkajkak'

² jiA;=jl pd,l Yla;sh tys p,s;fha m%;sM,hla f,i .nvd jQ ld¾h lsÍfï

yelshdj nj meyeÈ,s lrkak' tys f¾Çh p,s;fha m%;sM,hla f,i W;a;drK

pd,l Yla;shla ;sìh yels w;r tys N%uKfha m%;sM,hla f,i N%uK pd,l

Yla;shla o ;sìh yels h'

² m%;Hdia: úNj Yla;sh meyeÈ,s lsÍug WodyrK idlÉPd lrkak'

² .=re;ajc lafIa;%hla ;=< ksoyfia my<g jefgk jia;=jl p,s;h i,ld

pd,l Yla;sh + úNj Yla;sh  =  ksh;hla nj fmkajkak'

² fuu uQ,O¾ufha j,x.=;djh ks¾Kh lsÍug ir, wj,ïnhl nÜgdf.a p,s;h

i,lkak'
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ksmqK;dj 2'0 ( wm wjg isÿ jk p,s; .Ks;uh iy fN!;sl úoHd;aul

uQ,O¾u u; úYaf,aIKh lsßu i|yd mokula we;s lrhs'

ksmqK;dj uÜgu 2'7 ( ffoksl Ôú;fha § yd úoHd;aul lghq;=j, § ksYap, ;r,

ms<sn| uQ,O¾u iy kshu Ndú; lrhs'

ld,Éfþo ( 14 hs'

bf.kqï M, (

² fyhd¾f.a WmlrKh iy U ngh fhdod f.k øj j, >k;aj ieie£u wdYs%;

.eg¨ úi|hs'

² .eg¨ úi£u iy ødj moaO;shl ls%hdldÍ uQ,O¾u meyeÈ,s lsÍu i|yd meial,af.a

uQ,O¾uh fhdod .kshs'

² bms,Su yd .s,Su wdYs%; ixisoaê meyeÈ,s lsÍu iy .eg¨ úi£u i|yd wdlsñãiaf.a

uQ,O¾uh iy bms¨ï uQ,O¾uh Ndú;d lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² >k;ajh" idfmalaI >k;ajh iy mSvkh

² øjiaÓ;s mSvkh i|yd m%ldYkh

² U ngh iy fyhd¾f.a WmlrKh Ndú;fhka øjj, >k;aj ieie|Su

² meial,af.a uQ,O¾uh yd tys fh§ï

² Wvql=re f;rmqu

² oDYH nfrys wvqùu iy Wvql=re f;rmqu w;r iïnkaOh

² wdlsñäiaf.a uQ,O¾uh

² bms¨ï uQ,O¾uh

fhdað; bf.kqï-b.ekaùï l%shdj,sh (

² mSvkh w¾: olajkak'

² mSvkh ffoYslhla fkdjk nj meyeÈ,s lrkak'

² ksYap, iudcd;Sh øjhla ;=< mSvkh i|yd m%ldYkh 

jHq;amkak lsÍug isiqkag mjrkak'

² meial,af.a uQ,O¾uh meyeÈ,s lrkak'

² ødj celal=jl ls%hd;aul uQ,O¾uh úia;r lsÍug meial,af.a uQ,O¾uh Ndú;

lrkak'

² meial,af.a uQ,O¾ufha fh§ï idlÉPd lrkak'

² øjhla ;=, we;s mSvkfha wdprK" øjh ;=< jia;=jla u; W;ama,djl;d n,hla

we;s lsÍug iy jia;+ka mdfjkafka flfia o hkak meyeÈ,s lsÍug fhdod

.kak'
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² jia;=jla mdùu i|yd ;sìh hq;= ;;a;ajh ks¾Kh lrkak'

² øjHhla ;=< ,laIHhl mSvkfha .=K idlÉPd lrkak'

² øj foll >k;aj ieie£u i|yd fyhd¾f.a WmlrKh yd U ngh Ndú;

lrkak'

² Wvql=re f;rmqu y÷kajd wdlsñäiaf.a uQ,O¾uh m%ldY lrkak'

² iqÿiq ls%hdldrlï weiqfrka wdlsñãiaf.a uq,O¾uh wdo¾Ykh lrkak'

² wdlsñäiaf.a uQ,O¾uh i|yd m%ldYkhla jHq;amkak lrkak'

² bms¨ï uQ,O¾uh idlÉPd lrkak'

² øjj, >k;aj fiùu i|yd ir, øjudkh Ndú; lrkak'

úoHd.dr mÍlaIK

² øjj, >k;aj ieie£u

² U - ngh Ndú;fhka

² fyhd¾f.a WmlrKh Ndú;fhka

² øjudkh Ndú; lr øjj, >k;aj ieie£u
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ksmqK;dj 2'0 ( wm wjg isÿ jk p,s; .Ks;uh iy fN!;sl úoHd;aul

uQ,O¾u u; úYaf,aIKh lsßu i|yd mokula we;s lrhs'

ksmqK;dj uÜgu 2'8 ( ffoksl cSú;fha § yd úoHd;aul lghq;=j, § m%jdy jk

;r, ms<sn| uQ,O¾u iy kshu Ndú; lrhs'

ld,Éfþo ( 08 hs'

bf.kqï M, (

² wkjr:" wdia;Íh m%jdyhla i|yd idka;;H m%jdy iólrKh Ndú; lrhs'

² .eg¨ úi£u i|yd nZkQ,S uQ,O¾uh fhdod .kshs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² taaldldr m%jdyh - fok ,o ´kEu ,laIHhla miq lrk ish¨ u ;r, wxY+ka

 tlu fõ.fhka tlu ud¾.hla wkq.ukh lrhs'

² wdl+, p,s;h - wl%uj;a m%jdyh

² m%jdy f¾Ldj - ;r, wxY=jla wkq.ukh lrk m:h

² wkdl+, f¾Ldj jl%hls' tys ´kEu ,laIHhlg we¢ iam¾Ylh tu ,laIHfha

;r, wxY=fõ m%fõ.fha ÈYdj Tiafia fõ' taldldr m%jdyhl § wkdl+, f¾Ldj

m%jdy f¾Ldj yd iumd; fõ'

² wdia;Íh m%jdyh taldldr m%jdyfha úfYaI wjia:djls' úúO wkdl+, f¾Ldj,

wxY+ka úúO fõ.j,ska .uka lrk kuq;a fuys § fok ,o ´kEu wkdl+,

f¾Ldjl ish¨ u wxY=j, m%fõ. iudk fõ'

² ÿiai%dú fkdjk m%jdyh" idka;;H iólrKh" nzkQ,S uQ,O¾uh yd iïnkaO

wdprK

wiïmSvkh ;r,

mSvkhg Ndckh l< úg mßudj ie,lsh hq;= wkaoñka fjkia fkdjk oE wiïmSvH

f,i ie,fla' øj idudkHfhka wiïmSvH fõ' jdhq ksielfhka u iïmSvH jQj;a"

jdhqj ;=<ska .uka lrk jia;=j fyda jia;=j miqlr hk jdhqfõ m%fõ.h" èjksfha

fõ.h yd ii|k úg l=vd hehs imhd we;akï wmg ;jÿrg;a nzkQ,s iólrKh

Ndú; l< yels h'

² taldldr m%jdyhla i|yd idka;;H iólrKh

² wkdl+, m%jdyhla i|yd nzkQ,S uQ,O¾uh iy j,x.= jk ;;a;aj
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fhdað; bf.kqï-b.ekaùï l%shdj,sh (

² wdia;Íh" wkdl+, yd wdl+, m%jdy wdo¾Ykh lrkak'

² taldldr m%jdyhla i|yd idka;;H iólrKh y÷kajkak'

² wkdl+, m%jdyfha fhfok ÿiai%dù fkdjk wiïmSvH ;r,hla  i|yd nzkQ,s

uQ,O¾uh y÷kajd meyeÈ,s lrkak'

² úoHd.drfha ;sfnk WmlrK Ndú;fhka nzkQ,S uQ,O¾uh y÷kajd meyeÈ,s

lrkak'

² nzkQ,S uQ,O¾uh fhÈh yels wjia:d idlÉPd lrkak'
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0 3  tallh -  foda,k iy ;rx.

ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3'1 ( fN!;sl úoHd;aul moku weiqfrka foda,kh ú.%y lrhs'

ld,Éfþo ( 10 hs'

bf.kqï M, (

²  ir, wkqj¾;Sh p,s;h i|yd w;HjYH ;;a;aj úia;r lsÍu iy tys wdj¾;

ld,h .Kkh lsÍu isÿ lrhs'

² foda,kh jk jia;=jl p,s;h th u; ls%hd lrk n,h iu. iïnkaO lrhs'

² ir, wkqj¾;Sh p,s;fha fhfok jia;=jl Yla;sh .Kkh lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² ir, wkqj¾;Sh p,s;h foda,kfha  úfYaI wjia:djla f,i

² ir, wkqj¾;Sh p,s;fha zixLHd;hZ" zwdj¾; ld,hZ" úia:dmkh iy

zúia;drhZhk mo

² ir, wkqj¾;Sh p,s;fha ,dlaIKsl iólrKh 

² taldldr jD;a;dldr p,s;hl m%lafIamKhla f,i ir, wkqj¾;Sh p,s;h

ksrEmKh lsÍu

² foda,kfha l,dj

² foda,k foll l,d wka;rh

² fok ,o ld,hl § úia:dmkh  

² , ,    iy     fuys    hkq

ksh;hls'

² ir, wkqj¾;Sh  p,s;hl úia:dmk- ld, m%ia;drh

² ir, wj,ïnhl foda,kh

l=vd foda,k i|yd foda,k ld,dj¾;h  

² ieye,a¨ fy,slaiSh ÿkaklska t,ajk ,o ialkaOhl foda,kh

foda,k ld,dj¾;h 

m - ialkaOh
k - ÿkq ksh;h
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² ksoyia mßukaÈ; y lD; foda,k

² wkqkdoh

² ir, wkqj¾;Sh p,s;hl Yla;sh yd Yla;s mßKdukh ^j.=j 3'1&

j.=j 3'1 ir, wkqj¾;Sh p,s;hl Yla;sh yd Yla;s mßKdukh

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² foda,khl úia:dmkh" úia;drh" wdj¾; ld,h iy ixLHd;h w¾: oelaùug"

ir, wj,ïnh fyda nr fh¥ ÿkakla jeks foda,k moaO;s ksÍlaIKh lrkak'

² foda,k moaO;shl Yla;s mßKdukh idlÉPd lrkak'

² ir, wkqj¾;S p,s;h w¾: olajkak'

² ir, wkqj¾;S p,s;h" taldldr jD;a;dldr p,s;hl m%lafIamKhla f,i

ksrEmKh l< yels nj fmkajkak'

² by; ksrEmKfhys m%fhdackj;a  nj idlÉPd lrkak'

² foda,kfha l,dj ^fldaKh& y÷kajkak'
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² ir, wj,ïn folla Ndú;fhka l,d wka;rh y÷kajkak'

² ir, wkqj¾;Sh p,s;fha iajNdjh meyeÈ,s lsÍug úia:dmk - ld, m%ia;drh

Ndú; lrkak'

² ir, wj,ïnhl È. iy tys foda,k ld,dj¾;h w;r iïnkaOh wkdjrKh

lrkak'

² iqÿiq ls%hdldrlï  Ndú; lr mßukaÈ; foda,kh weiqfrka ksoyia foda,kh

y÷kajkak'

² ndgka wj,ïn mÍlalIKh  weiqfrka  lD; foda,kh iy wkqkdoh wdo¾Ykh

lrkak'

² hdka;s%l wkqkdoh i|yd WodyrK lsysmhla idlÉPd  lrkak'

² foda,kj, jeo.;alu idlÉPd lrkak'

úoHd.dr mßlaIK

² ir, wj,ïnh Ndú; lr .=re;ajc;ajrKh ks¾Kh lrkak'

² fy,slaiSh ÿkaklska t,a,k ,o  ialkOhla weiqfrka ialkaOh yd foda,k

ld,dj¾;h w;r iïnkaOh fiùu'

² ndgka wj,ïn weiqfrka  wdo¾Ykh
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ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3'2 ( úúO wdldrfha ;rx. p,s; yd tajdfha Ndú; ms<sn| úuid

n,hs'

ld,Éfþo ( 08 hs'

bf.kqï M, (

²  ;rx. p,s;h wxY=kaf.a ir, wkqj¾;Sh p,s;h wdYs%;j úia;r lrhs'

² wkajdhdu iy ;S¾hla ;rx. fjka fldg olajhs'

² ;rx. p,s;h m%ia;dßl j ksrEmKh iy iu l,dia: ^tlu l,dfõ& iy úIu

l,dia: ^tlsfklg úreoaO l,dfõ& ,laIH y÷kd .kshs'

² ;rx. p,s;h yd iïnkaO .eg¨ úi|hs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² úia:dmkh ;rx.fha ÈYdjg ,ïnlj isÿjk úg  ;S¾hla ;rx. we;s fõ'

² úia:dmkh ;rx. ÈYdfõ f¾Ldj Tiafia isÿjk úg wkajdhdu ;rx. we;s fõ'

²  ;rx.hl jQ wxY=kaj, hï fudfyd;l úia:dmkh" ÿr iu. úp,kh m%ia;dßl

ksrEmKh'

²  iu l,dia: iy úIu l,dia: ,laIH'

²  iu l,dia: ,laIH weiqfrka ;rx. wdhduh'

² ;rx.h Tiafia we;s wxY+ka foll l,d wka;rh" tlla wfkl miq mi hk mßÈ

pl%hlska Nd.hla fõ ^ fldaKh f¾ähkaj,ska &

²  m%.uk ;rx. i|yd ixLHd;h (f) " ;rx. wdhduh ( )" fõ.h ^v &" úia;drh

^A& iy l,d wka;rh hk mo

² fok ,o ,laIHhla yryd ;;amrhl § .uka lrk ;rx. Ys¾I ixLHdj ;rx.

p,s;fha ixLHd;hg iudk fõ'

² ;rx.hla m%pdrKh jk  fõ.h tys ixLHd;hg yd ;rx. wdhduhg we;s

iïnkaOh   f,i

² iu;=,s; msysàfï isg Wmßu úia:dmkh úia;drh fõ'
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fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² ;rx. ms<sn| wjfndaOh ,nd .ekSu i|yd lUhl lïmkh" ia,skalsh fyda /<s;s

gexlsh jeks wjia:d fhdod f.k ksÍlaIK ,nd .kak'

² /<s;s gexlsh iy ia,skalsh fyda mß.Kl iudlrK  ^computer simulations)

weiqfrka my; oE wdo¾Ykh lsÍug ls%hdldrlï  isÿ lrkak'

² mod¾:fha ixl%uKhla fkdue;sj ;rx. Yla;sh ixl%uKh lrk nj

² ;S¾hla iy wkajdhdu ;rx.

² ;rx.j, ,dlaIKsl y÷kd .kak'

² ;S¾hla ;rx. iy wkajdhdu ;rx.

² ;rx.fha ixLHd;h

² úia;drh" l,d wka;rh iy ;rx. wdhduh

²  iïnkaOh jHq;amkak lrkak'

² ;rx.hla u; msysá wxY= i|yd úia:dmk - ld, m%ia;drh weiqfrka úia;drh

iy wdj¾; ld,h meyeÈ,s lrkak'

² ;S¾hla iy wkajdhdu ;rx.j, ÿr iu. wxY=j, úia:dmkfha  m%ia;dßl

ksrEmKh meyeÈ,s lrkak'

² ;rx.hl iu l,dia: wxY=ka foll iy úIu l,dia: wxY+ka foll l,d

wka;rh meyeÈ,s lrkak'

²  l,d wka;rh i,lñka ;rx. wdhduh y÷kajkak'

úoHd.dr mÍlaIK

² ia,skalsh $ lef;dav lsrK foda,fkalaIh Ndú;fhka ;rx. wdo¾Ykh lsÍu'
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ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3'3 ( ;rx.j, .=K mokï lr .ksñka tajdfha Ndú; ms<sn| úuid

n,hs'

ld,Éfþo ( 10 hs'

bf.kqï M, (

²  ;rx.j, fmdÿ .=K f,i mrdj¾;kh" j¾;kh" ksfrdaOkh iy új¾;kh

úia;r lrhs'

²  my; i|yka oE yg .ekSu meyeÈ,s lsÍug ;rx. wêia:dmk uQ,O¾uh Ndú;

lrhs'

²  ksfrdaOkh

²  ia:djr ;rx. iy

²  kq.eiqï

²  j¾;kh" kq.eiqï iy ia:djr ;rx. wdYs%; .Kkh lsÍï isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² ;rx. mrdj¾;kh

² ;rx.hl u;= i|yka mrdj¾;k i|yd l,d fjki

²  oDV udhslul §

²  ksoyia udhsul §

²  ;rx. j¾;kh

²  ;rx. fõ.h weiqfrka j¾;k wxlh

²  j¾;k wxlh" ;rx. fõ.h iy ;rx. wdhduh weiqfrka m%ldY lsÍu

 

²  j¾;kh isÿ jq úg ;rx.hl ;rx. wdhdufha iy fõ.fha isÿjk fjki

²  j¾;kh isÿ jQ úg  m;kh jk ;rx.fha ixLHd;h fjkia fkd fõ'

²  O%ejKh

²  ;rx. wêia:dmkh uQ,O¾uh

²  ;rx. foll iïm%hqla;fha m%ia;dßl ksrEmKh

²  rEm igyka Ndú;fhka ;rx. ksfrdaOkh

²  ks¾udKldÍ yd úkdYldÍ ksfrdaOkh

² ia:djr ;rx. yg .ekSu

²  ia:djr ;rx. i|yd wksjd¾h wjYH;d
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²  ia:djr ;rx.j, .=K

²  ia:djr ;rx.j, m%ia;dßl ksrEmKh

²  ksIamkao iy m%iamkao yg .ekSu

²  ia:djr ;rx.  iy m%.uk ;rx. ieie£u'

²  kq.eiqï we;sùu

²  kq.eiqï ixLHd;h 

fhdað; bf.kqï-b.ekaùï l%shdldrlï  (

² my; ;rx.j, mrdj¾;kh ksÍlaIKh lsßu i|yd iqÿiq ls%hdldrlï lrkak'

² /<s;s gexlshl ;, ;rx.

²  èjks ;rx.

² lUhl we;sjk ;rx.

² ia,skalshl we;sjk ;rx.

² m;k ;rx.hg wkqrEmj  mrdj¾;k fldaKh" ;rx. wdhduh" ixLHd;h" fõ.h

iy m%.uk ÈYdj hk mo weiqfrka mrdj¾;sl ;rx.fha  ,dlaIKsl idlÉPd

lrkak'

² ia,skalsh$ fy,slaish ÿkak Ndú; lr oDV mrdj¾;kh iy uDÿ mrdj¾;kh

wdo¾Ykh lr wjia:d fofla § l,d wka;rh meyeÈ,s lrkak'

² ;rx. mrdj¾;kh wdo¾Ykh i|yd mß.Kl iudlrK (computer simulations)

fhdod.kak'

² /<s;s gexlsfha c, ;rx. $ 3 cm   ;rx. lÜg,h weiqfrka új¾;kh ksßlaIKh

lsÍug ls%hdldrlï lrkak'

² m;k ;rx.hg wkqrEmj ;rx. wdhduh" ixLHd;h" fõ.h" m%pdrK ÈYdj iy

;rx.j, yevh weiqfrka új¾;s; ;rx.fha  ,dlaIKsl idlÉPd lrkak'

² ;rx.j, új¾;kh wdo¾Ykh i|yd  mß.Kl iudlrK (computer simulations)

fhdod .kak'

² /<s;s gexlsh $ 3 cm  ;rx. lÜg,h" weiqfrka ;, ;rx. j¾;kh ksßlaIKh

lsÍug  ls%hdldrlï lrkak'

² m;k ;rx.hg wkqrEmj j¾;khg Ndckh jQ ;rx.fha j¾;k fldaKh" ;rx.

wdhduh" ixLHd;h" fõ.h iy m%pdrK ÈYdj hk mo weiqfrka j¾;s; ;rx.fha

,dlaIKsl idlÉPd lrkak'

² j¾;kh wxlh w¾: olajkak'

² ;rx. j¾;kh wdo¾Ykh i|yd mß.Kl iudlrK (computer simulations) fhdod

.kak'

² wêia:dmkh ms<sn| woyila ,nd .ekSug ia,skalsh fyda lUhla jeks hdka;s%l

wdlD;s ksßlaIKh lrkak'

² wêia:dmk uQ,O¾uh m%ldY lr idlÉPd lrkak'
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² /<s;s gexlshl c, ;rx.j, ksfrdaOk rgd ksÍlaIKh lsÍug ls%hdldrlï isÿ

lrkak'

² rEm igyka Ndú;fhka ks¾udKldrS iy úkdYldÍ ksfrdaOkh idlÉPd lrkak'

² lïmlhla Ndú;fhka isyska ;ka;=jla lïmkh lr ia:djr ;rx. wdo¾Ykh

lrkak'

²  ia:djr ;rx. we;sùu i|yd wksjd¾h wjYH;d meyeos,s lrkak'

² ia:djr ;rx. we;sùu m%ia;dßl j úia;r lrkak'

² by; ls%hdldrlïj, §" ksIamkao iy m%iamkao we;sùu wdo¾Ykh lrkak'

² uhsfl%df*dakhla iy lef;dav lsrK foda,fkalaIhla Ndú; lr ksIamkao iy

m%iamkaoj, msysàu mqfrdal:kh lrkak'

² tlu ixLHd;fhka hq;a iriq,a folla f;dard f.k tlla u; bá iaj,amhla

;jrd tajd tlúg kdo lr kq.eiqï ksÍlaIKh lrkak'

² wdikak f,i iudk ixLHd;j,ska kq.eiqï yg .ekSu m%ia;dßlj myokak'

²   iólrKh jHq;amkak lrkak'

² ia:djr ;rx.j, iajNdjh wkafõIKh lsÍu i|yd my; ls%hdldrlu lrkak'

² 1000 ml  ñkqï irdjla ;sriaj ;nd th ;=< ishqï fmdfrdamam l=vq w;=rkak'

² irdfõ újD; fl<jr wi, l=vd iamSlrhla ;nd th Y%jH ixLHd; ix{d

cklhlska fmdaIKh lrkak'

² 3 kHz  muK ixLHd;hla imhd k<h ;=< we;s jd;fha yg .kakd ia:djr

;rx.j, m%;sM,h ksÍlaIKh lrkak'

² ia:djr ;rx.hl .=K meyeÈ,s lrkak'

² ia:djr ;rx. iy m%.uk ;rx. w;r fjki úia;r lrkak'

úoHd.dr mÍlaIK -

² /<s;s gexlsh Ndú;fhka ;rx.j, .=K wdo¾Ykh lrkak'
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ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3'4 ( úp,Hhka yiqrejñka ;ka;=j, yd o~qj, lïmk úê

m%fhdackhg .kshs'

ld,Éfþo ( 12 hs'

bf.kqï M, (

²  ;ka;= iy o`vqj, yg .kakd ia:djr ;rx. i|yd wkqkdo ixLHd;j, ixLHd;aul

rgd meyeÈ,s lrhs'

²  N+ lïmk ;rx. iy iqkdñ we;sùu úia;r lsÍug ;rx. ms<sn| oekqu Ndú;

lrhs'

²  ;ka;=j, yd o`vqj, ia:djr ;rx. rgd wdYs%; .Kkhka isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² ;ka;=jl ;S¾hla ia:djr ;rx.

² weÈ ;ka;=jl we;sjk úúO wdldrfha lïmk úê meyeÈ,s lsßug rEm igyka

²  ;ka;=jl we;sjk ir,u lïmk úêh ^uQ,slh&

²  ;ka;=jl we;sjk Wmß;dk iy m%ixjdo

²  tla tla lïmk úê i|yd ;ka;=fõ È. iy ;rx. wdhduh w;r iïnkaOh

²  weos ;ka;=jl ;S¾hla ;rx. fõ.h i|yd iQ;%h"  

²  ;ka;=jl uQ,sl iajrh i|yd m%ldYkh

²  oKavla ;=< wkajdhdu ;rx. fõ.h i|yd iQ;%h" 

²  oKavla ;=< we;sjk ia:djr ;rx.

²  tla fl<jrla l,ïm l<

²  ueÈka l,ïm l<

²  ;;a NdKavj, ls%hdldß;ajh ^iuyr ix.S; NdKav&

²  N+ lïmk ;rx." ßÉg¾ mßudKh iy iqkdñ'
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N+ lïmk úoHdj hkq l=ula o@

N+ lïmk úoHdj hk N+ñlïmd iy mDÓúh ;=<ska yd ta jgd .uka .kakd N+

lïmk ;rx. ms<sn| wOHhkh fõ'

N+ lïmk ;rx. hkq fudkjd o@

mDÓúh ;=< we;s mdIdKj, laIKsl ì| jeáï fyda iafMdagkhúï u.ska Wmok

Yla;s ;rx.  N+ lïmk ;rx. fõ'  tajd mDÓúh ;=<ska .uka lrk Yla;sh jk

w;r  N+ lïmk f¾Lh u.ska igyka flf¾'

N+ lïmk ;rx. j¾.

N+ lïmk ;rx. j¾. lsysmhla we;s w;r tajd úúO l%uj,g .uka lrhs' m%Odk

j¾. fol  mDÓú wNHka;r ;rx. (body waves) iy  mDIaÀh ;rx. (surface

waves) fjhs'  mDÓú wNHka;r ;rx." mDÓúfha  wNHka;r ia:r yryd .uka

.kakd w;r mDIaÀh ;rx. mDÓú mDIaGh Tiafia .uka .kshs'

mDÓú wNHka;r ;rx. (body waves )

N+ lïmdljlska ksl=;a jk mD:sú wNHka;r ;rx. (body waves ) mDÓúfha

wNHka;rh ;=<ska .uka lrñka" mDIaÀh ;rx.j,g (surface waves ) jvd blaukska

<`.d fõ' fuu ;rx. mDIaÁh ;rx.j,g jvd (surface waves ) Wia ixLHd;hlska

hqla;h'

P ;rx.

mDÓú wNHka;r  ;rx.j, m<uq j¾.h P ;rx. fyj;a m%d:ñl ;rx.

(primary waves)  fõ' fuh N+ lïmk ;rx.j, fõ.j;au j¾.h jk w;r

tys M,hla f,i N+ lïmk uOHia:dkhla fj; m<uqfjka u <`.d fõ' P

;rx. >k  mdIdK fyda mDÓúfha øj ia:r  ;=<ska o .uka lrhs' èjks ;rx.

jd;h f;rmSï iy weoSïj,g Ndckh lrkakdla fuka fïjd mdIdK ;=<ska

.uka lrk úg th f;rmSï iy we§ïj,g Ndckh lrhs'  èjks ;rx.

cfk,a ùÿrej f;rmSï iy we§ïj,g Ndckh lrk  úg  cfk,a ùÿrej,

we;sjk fooeÍu Tn Y%jKh lr we;' N+ñ lïmdjla we;s jk P ;rx.

iuyrúg i;=kag Y%jKh l< yels h' WodyrKhla jYfhka N+ñlïmdjlska

we;sùug fmr n,a,kaf.a Wvq ìreï y`v wikakg ,efí' ^ksYaÑ; f,i

olajkafka kï mDIaÀh ;rx. <`.d ùug fmr& idudkHfhka ñksiqkag

oefkkqfha tu ;rx.j, .eàu yd fooÍu muKs'



38

P ;rx. tu`.ska we;s lrk f;rmSï iy we§ï ksid iïmSvk ;rx. f,i o

ye¢kafõ' P ;rx.j,g wkql+,j ;rx.h p,kh jk ÈYdj Tiafia u wxY+ka

p,kh jk w;r th Yla;sh .uka lrk ÈYdj fõ th iuyrúg ;rx.h

m%pdrKh jk ÈYdj f,i ye¢kafõ ^rEmh 3'1&

P ;rx. wkajdhdu ;rx. úfYaIhla fõ'

rEmh 3'1

P ;rx.j, ksrEmKh
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S ;rx.

fofjks j¾.fha mDÓú wNHka;r ;rx.  (body  waves ) S ;rx.  fyj;a

oaù;Shsl ;rx. fõ' fuh N+ñlïmdjlska Tng oefkk fofjks ;rx. hs' S

;rx. " P  ;rx.hg jvd fifuka .uka lrhs' th lsisu øj udOHhla ;=<ska

.uka fkd lrk w;r .uka l< yelafla >k mdIdK ;=<ska muKs' mDÓúh

wNHka;rfha ndysr yrh (outer core) øjhla  nj ks.ukh lsÍug S ;rx.j,

fuu .=Kh WmldÍ fõ' ;rx.h .uka lrk ÈYdjg ̂ ;rx." m%pdrK ÈYdjg&

,ïnlj mdIdK wxY= by<" iy my<g fyda me;af;ka me;a;g p,kh

lrjhs' ^rEmh 3'2&  S ;rx. ;S¾hla ;rx." úfYaIhla fjhs'

rEmh 3'2

S ;rx.j, ksrEmKh
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mDIaÀh ;rx. (surface waves)

mDÓú lfnd, ;=<ska muKla .uka lrhs' mDIaÀh ;rx. wNHka;r ;rx.j,g

jvd wvq  ixLHd;hlska hqla;h' tys m%;sM,hla jYfhka N+lïmdudkfhka ,efnk

igyk u`.ska myiqfjka fjkalr y÷kd .; yelsh' th  wNHka;r  ;rx.j,g

miqj <`.d jqj;a" N+ñlïmdjlska isÿjk ydkshg iy úkdYhg iïmQ¾Kfhkau

j.lsjhq;= jkafka mDIaÀh ;rx.hs' jvd;a .eUqre N+ñlïmdj, § fuu ydksh iy

;rx.j, Yla;sh wvq fõ'

ßÉg¾ mßudKh

N=ñlïmdjl úYd,;ajh uekSug fhdod .kq ,nk jvd;au m%p,s; mßudKh hs' tu

mßudKfhka oelafjk w.h" N=ñlïmdfõ § we;s jQ m%n,u ;rx.fha úia;drfha

,>q.Klhg iudkqmd;sl fõ' WodyrKhla jYfhka 7 u.ska jd¾;d jk N= p,kh

iys; le,Uqu 6 u.ska jd¾;d jk le,Uqu  fuka 10 .=Khla úYd, h' ßÉg¾

mßudKfha jeä jk tla tla tallh i|yd N=ñlïmdjlska ksl=;a flfrk Yla;sh

30 .=Kdldrhlska jeäfõ'

iqkdñ     (Tsunami)

iqkdñ hkq fjr< yd .egqkq úg úYd, jHikhla iy Ôú; ydks isÿ l< yels

úYd, ;rx. fYa%Kshls'

iqkdñ hk jpkh zjrdh ;rx.Z hk w¾:h we;s cmka jpkhlska ìysjQjls' iqkdñ

iuyrúg jerÈ wdldrhg zjvÈh ndÈh ;rx. Z f,i y÷kajhs'

jvÈh ndÈh u.ska iqkdñ we;s fkdfõ' ^uqyqo u; i| u.ska we;s lrk .=re;ajc

n,h ksid jvÈh ndÈh we;sfõ& iq<`. u.ska idudkH ;rx. we;s fõ'

iqkdñ we;súh yelafla

• c,h hg N+ñlïmd u.ska

• .sksl÷ msmsÍu u.ska

• uqyqÿ m;=f,a kdhhEï u.ska

• wNHdjldIfha isg c,h ;=<g weo jefgk .%dyl len,s yd W,aldmd; u.ska

iqkdñ fndfyduhla we;s jkafka c,h hg N+ñlïmd u.sks' iqkdñhla we;sùu

i|yd  N+ñlïmdj u.ska ßÉg¾ udmlfha igyka lrk w.h 6'75 lg jvd jeä úh

hq;= h' iqkdñj,ska ishhg 90 la muK meismsla id.rfha isÿ fõ'
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iqkdñhl ;ru

iqkdñhg b;d È.= ;rx. wdhduhla we;' ^100 km  olajd È.&

wdj¾;h o b;d È.= fõ ^.eUqre c,fha mehla muK&

.eUqre uqyqfoa iqkdñhl Wi úh yelafla 1 m la muKs'

.eUqre  uqyqfoa § fndfydaúg iqkdñ oel .; yels jkafka l,d;=rlsks' fï ksid

.eUqre uqyqfoa § iqkdñh wkdjrKh lsÍu b;d wmyiq fõ'

iqkdñhl fõ.h

újD; iuqøfha  970 km h-1  g jvd jeäh ̂ mshdir fcÜ hdkhla fuka fõ.j;a fõ&

iïmQ¾K id.rh yryd .uka lsÍug meh lsysmhla .kshs'

idudkH  uqyqÿ r< ^iq<Õ u.ska cks; jk& 90 km h-1 la muK fõ.hlska .uka

lrhs'

iqkdñfha Wi

• iqkdñhla isria j 30 m olajd by< hd yelsh'

• fndfyda iqkdñ uqyqo  3 m lg by< kxjhs'

• wjikajrg we;s jQ iqkdñh iuyr ia:dkj, ;rx.h 9 m la Wig kxjd we;'

fhdað; bf.kqï$b.ekaùï ls%hdj,sh

• ;S¾hla ;rx. wdo¾Ykh lsÍug iqÿiq ls%hdldrlï lrkak'

• weÈ ;ka;=jl ;S¾hla ;rx. fõ.h i|yd iólrKh fokak'

• weÈ ;ka;=jl ia:djr ;rx. ksÍlaIKh i|yd mÍlaIKh lsÍug isiqka fhduq

lrkak'

• úúO lïmk úê fmkaùug by; mÍlaIKh Ndú; lr" Wmß;dk y÷kd .kak'

• tla tla lïmk úê i|yd ;ka;=fõ È. iy ;rx. wdhduh w;r iïnkaOh

jHq;amkak lrkak'

• ;ka;=jl uQ,sl iajrh i|yd  iQ;%h jHq;amkak lrkak'

• udOHhl wkajdhdu  ;rx.j, fõ.h i|yd   iólrKh fokak'

• tla fl<jrla l,ïm l< iy ueÈka l,ïm l< oKavl uQ,sl lïmk úê úia;r

lrkak'

• oKavla ;=< wkajdhdu ;rx. fõ.h .Kkh lrkak'

• N+ lïmk ;rx." ßÉg¾ mßudKh iy iqkdñ ixlaIsma;j idlÉPd lrkak

úoHd.dr mÍlaIK (

• lïmkh jk ;ka;=jla Ndú; lr  iriq,l ixLHd;h fiùu' ^èjksudkh&

• ixLHd;h iy lïmk È. w;r iïnkaOh fiùu'
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ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3'5 ( úp,Hhka yiqrejñka jdhq l|kaj, lïmk úê m%fhdackhg

.kS'

ld,Éfþo ( 10 hs'

bf.kqï M, (

² k< ;=< ia:djr ;rx. i|yd wkqkdo ixLHd;j, ixLHd;aul rgd meyeÈ,s

lrhs'

² tla iriq,la iy iriq,a lÜg,hla Ndú; lr jd;fha § èjks  fõ.h iy

wdka;fYdaOkh ks¾Kh lsßug mßlaIK ie,iqï lrhs'

²  k< ;=< ia:djr ;rx. wdYs%; .Kkh lsßï isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² jd;h ;=<ska èjksh m%pdrKh

² jdhqjla ;=< wkajdhdu ;rx. fõ.h i|yd  iólrKh

²  jdhqjla ;=< èjks ;rx.hl fõ.h flfrys WIaK;ajfha iy ujq,sl ialkaOfha

n,mEu úia;r lsßu i|yd  iólrKh

²  WIaK;ajh ksh; úg èjks fõ.h flfrys msvkfha n,mEula we;s fkdjk nj

²  k<hla ;=< we;s jd;h lïmkh lsÍfï l%u'

²  k<h ;=< yg .kakd ia:djr ;rx.

²  tla fl<jrla jid we;s iy fofl<jr u újD; j we;s k<j, lïmk úê

²  lïmk úêj, m%ia;dßl ksrEmKh

² lïmk úê i|yd  k<fha È. iy ;rx. wdhduh w;r iïnkaOh

² k<h i|yd wdka;fYdaOkh

²  k<h ;=< we;s jdhq lf|ys úúO wkqkdo wjia:d'

fhdað; bf.kqï$b.ekaùï ls%hdj,sh

• jdhqj ;=< lïmkhla we;s l< úg jdhqjla ;=<ska wkajdhdu ;rx.hla .uka lrk

nj meyeÈ,s lrkak'

• ;rx.hl fõ.h - iólrKfhka fokq ,nk nj m%ldY lrkak'

• - iólrKh jHq;amkak lsßug mßmq¾K jdhq iólrKh Ndú; lrkak'



43

• ;rx.fha fõ.h WIaK;ajh u; r|d mj;sk nj meyeÈ,s lrkak'

•   WIaK;ajh ksh; úg ;rx.fha fõ.h tys mSvkfhka iajdh;a; nj meyeos,s

lrkak'

• jdhqka ;=< ;rx. fõ.h yd  iïnkaO .eg¨ úiokak'

• újD; k< iy tla fl,jrla jid we;s k< ;=< jdhq l|ka lïmkh ùug

i,iajkak'

• m;k iy mrdj¾;k ;rx. wêia:dmkh ùu ksid ia:djr ;rx. we;s jk nj

meyeÈ,s lrkak'

• iqÿiq ls%hdldrlula weiqfrka ksIamkao iy m%iamkaoj, idfmalaI msysàï fidhkak'

• k<fha È. iy ;rx. wdhduh w;r iïnkaOh jHq;amkak lsßug ksIamkao  iy

m%iamkaoj, idfmalaI msysàï Ndú; lrkak'

• k<fha wdka;fYdaOkh meyeÈ,s lrkak'

•   fok ,o iriq,la i|yd uQ,sl iajrfha iy m<uq Wmß;dkfha wkqkdo wjia:d

fidhkak'

úoHd.dr mÍlaIK (

• ixjD; k<hla Ndú; lr jd;fha § èjks fõ.h ks¾Kh lsÍu

• tla iriq,lska

• iriq,a lÜg,hlska ^m%ia;dßl l%uh&
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ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3'6 ( fvdma,¾ wdjrKfha Ndú; ms<sn| úuid n,hs

ld,Éfþo ( 04 hs'

bf.kqï M, (

²  WÑ; .Kkh lsÍï iu. fvdma,¾ wdjrKh  èjksh  i|yd fhdohs'

²  fvdma,¾ wdjrKh Ndú; lr oDYH ixLHd;fha fjkiaùï yd iïnkaO ixisoaê

úia;r lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² fvdma,¾ wdprKh

² ixLHd;fha fjkiaùï

²  m%Njh p,kh jk úg

²  ksßlaIlhd p,kh jk úg

²  m%Njh iy ksÍlaIlhd hk fofokdu p,kh jk úg

²   iólrK

² iajksl .s.=reu (sonic boom)
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W;aiajksl fõ." mSvk ;rx.W;aiajksl fõ." mSvk ;rx.W;aiajksl fõ." mSvk ;rx.W;aiajksl fõ." mSvk ;rx.W;aiajksl fõ." mSvk ;rx.     (Supersoinc speeds ; Shock waves)

èjks m%Njhka ksYap, wkdjrlhla foig èjks fõ.hg iudk fõ.hlska tkï

jk mßÈ .uka lrhs kï wkdjrKh l< ixLHd;h wmßñ; jYfhka úYd,

jk nj   iy iólrK  mqfrdal:k lrhs' thska w¾:j;a

jkafka rEmh 3' 3a  u.ska woyia lrk mßÈ m%Njh b;d fõ.fhka .uka lrk neúka

th tys f.da,Sh ;rx. fmruqK yd tlaj .uka lrk njhs' m%Njfha fõ.h èjks

fõ.h wNsnjd hk úg l=ula isÿfõ o@

rEmh 3'3 (a)  S   èjks m%Njh V
s
 fõ.fhka p,kh jk w;r th èjks fõ.hg iudk

fõ' ;jo tu`.ska ;rx. fmruqKq ksmojk fõ.hg o iudk fõ'  (b)  S èjks m%Njh

èjks fõ.hg jvd jeä  V
s
 fõ.fhka p,kh jk w;r ;jo th ;rx. fmruqKqj,g;a

jvd fõ.j;ah' m%Njh S msysàfï we;s úg tu.ska   W
1 
;rx. fmruqK we;s lrk w;r  S

6

msysàfï oS  W
6
  ;rx. fmruqK we;s lrhs'  ish¨u f.da,Sh ;rx. fmruqKq v èjks

fõ.fhka m%pdrKh jk w;r fla;=l mDIaGhla Tiafia talrdYS fjñka mSvk ;rx.hla

idohs' fuu fla;=j ueÉ fla;=j (Mach Cone)  f,i y\qkajhs'

tjeks W;aiajksl fõ. i|yd by; iólrK ;j ÿrg;a fhÈh fkdyel' m%Njfha

úúO msysàïj, § cks; jk f.da,Sh ;rx. fmruqKq rEmh 3'3 (b) ys úia;rj

oelafõ' fuu rEmfha ́ kEu ;rx. fmruqKl wrh vt fõ' fuys v hkq èjks fõ.h

jk w;r t hkq m%Njh ;rx. fmruqK ksl=;a l< fudfydf;a isg .; jQ ld,hhs'

rEmh 3'3 (b)  ys oaúudk rEmhlska  oelafjk mßÈ ish¨ u ;rx. fmruqKq V yevfha

wdjrKhla Èf.a fmdl=rla f,i  msysghs' ;rx. fmruqK we;a; jYfhka u ;s%udk

f,i úysfok w;r fmdl=reùu ksid ueÉ fla;=j kñka y÷kajk fla;=jla  idohs'

mDIaGfha ́ kEu ,laIHhla yryd hk úg fmdl=re  ;rx. fmruqK yÈisfha fjkia

jk jdhq mSvkfha  by< iy my< hEï  we;s lrk neúka  mDIaGh Èf.a  msvk

;rx.hla  (shock wave) we;s fõ hehs lshkq ,efí'  èjks fõ.h wNsnjd hk wyia

hdkhlska ^rEmh 3'4& fyda m%laIsma;hlska cks; jQ mSvk ;rx.hla  u.ska msmsÍï

y~la ksmojhs' fuhg iajksl .s.=reula (sonic boom)  hhs lshkq ,nhs' fuys § jdhq

mSvkh m<uqj laIKslj jeä ù bkamiq idudkH  ;;a;ajhg  wdmiq meñKsug fmr
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idudkH ;;a;ajhg jvd wvq fõ' rhs*,hlska fjä ;enQ úg wefik Yíofhka

fldgila WKavh u.ska we;s lrk iajksl .s.=reu  (sonic boom)  fõ' È.= lihla

fõ.fhka jkk úg tys ;=v èjks fõ.hg jvd jeä  fõ.fhka p,kh fjñka

l=vd iajksl  .s.=reula (sonic boom) we;s lrk w;r lifha msmqreula we;s fõ'

rEmh 3'4  Navy FA 18    fcÜ hdkh ;gq u`.ska ksmojk ,o mSvk ;rx.' mSvk ;rx.fhka

jdhq mSvkh laIKslj my; jeàulg ,lajk neúka jd;fha we;s c, wKq >kSNjkh

ùfuka óÿula iE§u fuf,i Èia fõ'

fhdað; bf.kqï$b.ekaùï ls%hdj,sh

• ÿïßh ud¾.hg wdikak j isgf.k isák ksÍlaIlfhl=g wefik mßÈ .uka

lrk ÿïßhl k,d yfvys ixLHd;fha úp,kh weiqfrka fvdma,¾ wdprKh

meyeÈ,s lrkak'

• ksYap, ksÍlaIlfhl=g wefik mßÈ Tyq miqlr hk r:hl k,d yfvys ixLHd;h

fjkia jkafka flfia o hkak rEm igyka weiqßka meyeÈ,s lrkak'

• ksYap,  èjks m%Njhla miqlr hk r:hl isák ksÍlaIlfhl=g wefik mßÈ
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ixLHd;fhys  fjkia ùu rEm igyka weiqßka meyeÈ,s lrkak'

• èjks m%Njhka ksÍlaIlhd;a  fofokdu p,kh jk úg ksÍlaIlhdg wefik mßÈ

ixLHd;fhys fjkia ùu rEm igyka weiqßka meyeÈ,s lrkak'

• ,S fmÜá follg iú l< i¾jiu iriq,a folla lïmkh lr tlla ia:djr j

;nd wfkl  iu. ì;a;sh foig p,kh ùfuka wefik  kq.eiqï  u.ska fvdma,¾

wdprKh wdo¾Ykh lsÍug isiqkg mjrkak'

• /<s;s gexlsh weiqfrka fvdma,¾ wdprKh wdo¾Ykh lsÍug isiqkg mjrkak'

• fvdma,¾ wdprKfha fhÈï ms<sn| fidhd n,d jd¾;d lsßug iy fvdma,¾ wdjrKh

Ndú; lr ixisoaëka meyeÈ,s lsßug isiqkg mjrkak'

• iajksl .s.=reu (sonic boom)  fláfhka meyeÈ,s lrkak'

• oDYH ixLHd;h i|yd iólrK  meyeÈ,s lrkak'

/

èjks fõ.h

ksßlaIlhdf.a fõ.h

m%Njfha fõ.h

oDYH ixLHd;h

i;H ixLHd;h
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ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3'7 ( èjks ,dlaIKsl ms<sn| ie,els,su;a fjñka èjksh ksmoùu

iy m%pdrKh isÿ lrhs'

ld,Éfþo ( 08 hs'

bf.kqï M, (

²  èjksfha ,dlaIKsl .=K úia;r lrhs'

²  úúO wjia:d meyeÈ,s lsÍug ñksia lk i|yd ixLHd;h tÈßfhka ;Sj%;d

uÜgu m%ia;drh Ndú; lrhs'

²  ;Sj%;d uÜgu ^fvisfn,h& iy ;Sj%;dj iïnkaO .Kkh lsßï isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² ;dr;dj keue;s .=Kh iy th ixLHd;hg olajk iïnkaO;dj

² èjks .=Kh iy th ;rx. wdldrhg olajk iïnkaO;dj

²  yfâ ier iy th úia;drhg olajk iïnkaO;dj

²  èjks ;rx.hl úia;drh iy èjks ;Sj%;dj w;r iïnkaO;dj

²  Y%jH;d foay,sh

²  fõokd foay,sh

² èjks ;Sj%;d uÜgï ^fvisfn,a&

² w;sèjks ;rx. Ndú;h

² wfOdaèjks ;rx. Ndú;h

² w;sèjks iy wfOdaèjksj, fhÈï
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ñksia lk i|yd èjksfha ixLHd;h tÈßfhka èjks ;Sj%;d uÜgu w;r m%ia;drh

rEmh 3'5 ñksia lk i|yd èjksfha ixLHd;h tÈßfhka èjks ;Sj%;d uÜgu

ñksia lk b;d úYd, ixLHd; iy ;Sj%;d mrdihl m%;spdr olajhs'  m%;spdr pl%h

rEmh 3'5 ys fmkajd we;'  èjks ixLHd;h tosßfhka èjks ;Sj%;d uÜgu m%ia;dr

.; lr we;'  my; we;s ika;;sl pl% f¾Ldfjka idudkH lkl m%;spdrh

ksrEmKh flf¾'  pl%h u; my;u fldgi 1000 Hz isg 4000 Hz   olajd we;s fõ'

fuu ixLHd; idudkH lklg b;d l=vd ;Sj%;d uÜgul § Y%jKh l< yelsh'

fjk;a wdldrhlska lsjfyd;a 100 Hz l ixLHd;hla Y%jKh lsÍug ;Sj%;d uÜgu

35 dB l muK úh  hq;= h' idudkH lklg 20000 Hz  la muK ixLHd;hla

Y%jKh lsÍug ;Sj%;d uÜgu 40 dB la muK olajd jeä l<  hq;= h' 20 dB l

;Sj%;djl uÜgul  §  1000 Hz l ixLHd;hla myiqfjka Y%jKh l< yelsh'  kuq;a

100 Hz l ixLHd;hla flfiaj;a Y%jKh l< fkd yels h'

ñksfil=g Y%jKh l< yels ixLHd; jhi iu. wvq fõ'  fndfyda ñksiqka fuu

Y%jK W!k;dj u.yrjd .ekSug Y%jKdOdrlhl Wmldrh ,nd .kS'  okakd jQ

;Sj%;d uÜgula iy ixLHd;hlska hq;a èjkshla mqoa.,fhl=g Y%jKh lsÍfï yelshdj

mÍlaId lrkq ,efí' mÍlaIljrhd okakd jQ ixLHd;hlska hq;a Y=oaO èjkshla

jdokh lrhs'  Tyq fyda weh  my;a ;Sj%;d uÜgulska mgka f.k úfYaI ixLHd;h

wod< mqoa.,hdg Y%jKh jk ;=re ;Sj%;dj l=vd mshjrj,ska jeä lrkq ,efí'

mqoa.,hdg èjksh weiqk úg Tyqg fyda wehg èjksh weiqk nj mßlaIljrhdg

oek .ekSug ie,eiaùu i|yd Tyq fyda weh fnd;a;ula ;o lrkq ,efí' túg

mÍlaIljrhd rEmfha oelafjk idudkH lk i|yd èjks ;Sj%;d uÜgï iy ixLHd;h

w;r m%ia;drh u; x i,l=Klska ,l=Kq lrkq ,efí' tla;rd iqúfYaI ;Sj%;d

uÜgïj,g we;a; jYfhka  Y%jKh jQ ixLHd; x u.ska ksrEmKh flf¾'

mqoa.,fhl=g ;jÿrg;a fyd¢ka fkd wefik ixLHd; oek .eksfuka" tu ixLHd;
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j¾Okh lsßu i|yd Y%jKdOdrlhla tkï b;d l=vd bf,lafg%dksl  j¾Olhla

ie,iqï l< hq;= h' tu.ska tu ixLHd;j, èjksh tu mqoa.,hdf.a idudkH ;Sj%;d

uÜgïj,g f.k tkq ,efí' WodyrKhla jYfhka rEmfha oelafjk x i,l=K

u.ska mqoa.,hdf.a Y%jK m%;spdrh msßySug Ndckh ù we;s nj fmkakqï lrhs'

úfYaIfhka Y%jK m%;spdr rgdfõ ueo mrdihl ixLHd;" my< yd by< fl<jr

w.hhkag jvd krl fõ' ^ueo mrdifha x i,l=Kq idudkH jl%fhka jvd;a wE;a

ù we;& t ksid Y%jH j¾Kdj,sfha ueo mrdifha ixLHd; j¾Okh lrk

Y%jKdOdrlhla wod< mqoa.,hdg jvd;a m%fhdackj;a fõ' wmg iïmQ¾K Y%jH

j¾Kdj,shu ksielju j¾Okh l< hq;= fkdfõ' túg wm j¾Okh lrkqfha

mqoa.,hd ;=<ska fyd¢ka  Y%jKh l< iuyr ixLHd;hka h'

ikaksfõok lghq;= i|yd èjksh ñksiqka muKla fkdj i;=ka o Ndú; lrk nj

ie,els,su;a úh hq;= lreKls' iuyr i;=ka ñksiqkag Y%jKh l< yels w.hg jvd

Wia  ixLHd;hlska ikaksfõokh lrhs' fuu èjkshg w;sèjksh hehs lshkq ,nk

w;r th 20000 Hz l ixLHd;hg jvd by< ixLHd;j,ska isÿ fõ' l=re,a,kag iy

iqkLhkag fuu w;sèjksh  Y%jKh l< yelsh' jjq,kag o mq¿jk' kdúl hd;%dj,

èjks f¾vd¾ f,i Ndú; flf¾' iíueÍka wkdjrKh lr .ekSu i|yd Èh hg

we;s jia;+ka fidhd .ekSfï  moaO;sj, w;sèjks Ndú; flf¾' frda. úksYaph iy

ms<shï we;=<;aj ffjoH úoHdfõ úúO fhÿï i|yd o fïjd Ndú; flf¾'

WodyrKhla jYfhka wiaÓ Ñls;ailhska  iy fN!; Ñls;ailhska msfgys my;

fõokdjkag iykhla f,i idudkHfhka w;sèjks Ndú; flf¾'

fhdað; bf.kqï$b.ekaùï ls%hdj,sh

• èjksfha ,dlaIKsl .=K y÷kd.kak'

• my; wdprK ksßlaIKh lsÍug ls%hdldrlï lrkak'

• yfâ ier u; úia;drfha n,mEu

• ;dr;dj u; ixLHd;fha n,mEu

• èjks .=Kh wdo¾Ykh lsßug lef;dav lsrK foda,fkalaIh iy úúO ix.S;

NdKav Ndú; lrkak'

• èjks .=Khg fya;= meyeÈ,s lrkak'

• ñksia lk i|yd Y%jH;d foay,sh iy fõokd foay,sh meyeÈ,s lr èjks ;Sj%;dj,

w.hhka fokak'

• èjks ;Sj%;d uÜgï uekSu i|yd tallh f,i fvisfn,h w¾: olajkak'

• ir, .eg¨ idlÉPd lrkak'

• w;sèjksh iy wfOdaèjksh .=Kd;aulj y÷kajkak'

• w;sèjksh iy wfOdaèjksfha fh§ï .fõIKh lr jd¾;d lsßug isiqkg mjrkak'
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ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3'8 ( úoHq;a pqïnl ;rx. ms<sn| úuid n,hs'

ld,Éfþo ( 04 hs'

bf.kqï M, (

²  tla tla m%Odk ;rx. wdhdu mrdij, úsoHq;a pqïnl ;rx.j,  .=K iy fh§ï

úia;r lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² úoHq;a pqïnl ;rx.j, .=K

² úoHq;a pqïnl ;rx.hl m%ia;dßl ksrEmKh

²  iajNdúlj iy m%fhda.slj úoHq;a pqïnl ;rx. WmÈk wjia:d

²  úoHq;a pqïnl j¾Kdj,sfha úúO ;rx.

²  úoHq;a pqïnl ;rx.j, fh§ï (

² m%pdrK yd ikaksfõok lghq;=j, f¾äfhda ;rx.

² pkaøsldj, iy fi,shq,¾ ÿrl:kj, iQlaIu ;rx.

²  .Dyia: Wmdx.j," ÿria: md,lj, iy rd;%S oDIaÀ Wmdx.j, wfOdarla;

lsrK

² m%ldY ;ka;=j, iy PdhdrEm Ys,amsfha § oDYH wdf,dalh

² m%;s§mk myka iy ðjdkqyrKfha § mdrcïnq, lsrK

² ffjoH lghq;= iy bxðfkare fh§ïj, § x lsrK

² ffjoH m%;sldrj, § .eud lsrK

² f,ai¾j, ls%hdldÍ;ajh

² wjfYdaIKh

² iajhxisoaO úfudapkh

² W;af;að; úfudapkh

² f,ai¾ loïnj, .=K yd Ndú;

² wdf,dalh ;rx. wdldrfhka .uka lrhs

² wdf,dal ;rx.hla lsrKhla f,i ie,lsh yels h'
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rEmh 3'6

iajhxisoaO úfudapkh

rEmh 3'7

W;af;að; úfudapkh

      f,ai¾

LASER hk moh Light  Amplification  by Stimulated  Emission  of  Radiation ̂W;af;að;

úlsrK úfudapkh u.ska wdf,dalfha j¾Okh& jpkj, uq,a wl=re Ndú; fldg

idok ,oaols' m<uqjk f,airh 1960 È ks¾udKh lrk ,§'

(a) ls%hdj

Yla;s uÜgï weiqfrka f,ai¾j, ls%hdj úia;r l< yels h

øjHhl ieflnqKq wjia:djg m;a jQ mrudKqj, by< Yla;s uÜgul we;s bf,lafg%dak

my< Yla;s uÜgulg kej; meñfKk úg úlsrKh úfudapkh lrhs' idudkHfhka

fuh wyUq f,i isÿ fõ' tkï iajhx úfudapkhla isÿ fõ' ^rEmh 3'6& úlsrKh

ish¨ u ÈYd j,g úfudapkh jk w;r th iupdÍ fkd fõ' idudkH m%Njhlska

úfudapkh jk wdf,dalh fuu ls%hdj,sh ksid isÿ fõ' flfia fj;;a yßhgu

ksjerÈ Yla;sfhka hq;a f*dafgdakhla ieflnqKq mrudKqj fj; <`.d jQ úg by<

Yla;s uÜgul we;s bf,lafg%dakhla my< uÜgulg jeàug fm<fUk w;r ;j;a

f*dafgdakhla ksl=;a fõ' wmQ¾j isoaêh kï fuu f*dafgdakhg tlu l,dj" ixLHd;h

iy p,s; ÈYdj ;sîu hs' W;af;ackh l< f*dafgdakh fkd fjkiaj mj;S' fuu

ixisoaêh whskaiaghska úiska mqfrdal:kh lrk ,§' thg W;af;að; úfudapkh hehs

lshkq ,nk w;r th rEmh 3'7  u.ska oelafõ'

f,airh ilid we;af;a W;af;að; úfudapkh u.ska úfudapkh jk wdf,dalh iajhx

úfudapkh wNsnjd hk mßÈ h' fuh <Õd lr .ekSug my< uÜgug jvd bf,lafg%dak

ixLHdjla by< uÜgfï ;sîu w;HjYH fõ' tjeks ;;a;ajhlg wmj¾;k .kkh

hehs lshkq ,efí' fuh idudkH ;;a;ajfha m%;sf,dauh fõ' kuq;a fuh wdf,dalfha

j¾Okh i|yd wjYH fõ'  tkï fuh idudkHfhka" wdf,dalh øjHhla ;=<ska .uka

lsÍfï oS isÿjk ;Sj%;dj wvq ùu fjkqjg ;Sj%;dj jeä ùuhs'  wmj¾;k .ykh we;s

l< yels tla l%uhla" zm%ldY fmdïm lsßuZ f,i ye¢kafõ' fuh f,ai¾ øjH
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wdf,dalfhka m%;s§mkh lsÍfuka iukaú;h' E
1
 iy E

2 
 Yla;sj,ska hq;a uÜgï folla

i,luq' fuys E
2
 > E

1
 fõ' fmdïm lrk úlsrKfha (E

2
 - E

1
)/h  ixLHd;hlska  hq;a

f*dafgdak wvx.= fõ kï" f*dafgdak wjfYdaIKh u.ska bf,lafg%dak m<uqjk Yla;s

uÜgfuys isg fojk Yla;s uÜgu  olajd by< hhs ' wjdikdjlg fuka flfia

fj;;a fojeks uÜgfï bf,flafg%dak .kkh jeäùu wdrïN jQ ú.i fmdïm lrk

úlsrKh fojk uÜgu isg m<uqjk uÜgu olajd W;af;að; úfudapkhla fmd<Ujhs'

th ksjerÈ ixLHd;fhka hqla; jqj;a f.dvke.Sula isÿ fkd fõ'

uÜgï ;=fka moaO;shl ^rEmh 3'8& (E
3
 - E

1
)/h  ixLHd;fhka hq;a fmdïm lrk

úlsrKh bf,lafg%dak m<uqjk uÜgfuys  isg ;=kajk uÜgu  olajd by< kxjhs'

t;eka isg iajhx úfudapkh u.ska tajd fojks uÜgu olajd my; jefÜ' bf,lafg%dak

fojk uÜgfï  m%udKj;a È.= ld,hla /£ isákafka kï fojk uÜgu  iy m<uqjk

uÜgu w;r wmj¾;k .ykhla  mek ke.sh yelsh' fojk uÜgfï isg m<uqjk

uggu olajd bf,lafg%dak m;s; ùu ksid iajhx úfudaapkh jk f*dafgdakh " fojkqj

W;af;að; f*dafgdakhla úfudapkh lrhs' th B<`.g wfkla mrudKqj,ska fndfyda

f*dafgdak ksoyia lrhs' fojk uÜgu  iy m<uqjk uÜgu w;r f,ai¾  ls%hdj yg

.kS' W;af;að; úlsrKhg jvd fjkia ixLHd;hla  fmdïm lrk úlsrKhg we;'

rEmh 3'8 uÜgï ;=fka moaO;shl f,ai¾ l%shdldß;ajh

(b) rEì f,airh

f,ai¾ i|yd fndfyda øjH Ndú; l< yelsh' f,ai¾ øjH f,i fl%dañhï l=vd

m%udKhla wvx.= jk fia ixfhda.d;aul we¨ñkshï Tlaihsâ iaMálhlska rEì o`vq

f,airh iukaú; fõ' th uÜgï ;=fka f,ai¾ j¾.hg wh;a fõ' fuys ;=kajk uÜgu

b;d wdikak Yla;s uÜgïj,ska  hq;a l,dmhlska hqla;h' fmdïm lrk úlsrKh

ksmojkq ,nkafka ly - fld< wdf,dalfhka hq;a ;Sj% iefk,s ksl=;a lrk iefk,s

myklsks' rEmh 3'8 mßÈ th m<uqjk uÜgu ^ìï uÜgu&  isg  l,dmfha tla

uÜgulg bf,lafg%dak kxjhs'  t;ek isg tajd iajhxj ñ;ia:dhs ̂ metastable) fojk

uÜgu olajd my; jefÜ' fuys § tajd Yla;s l,dmfha mj;sk ;;amr 10-8 yd ii|k

úg wdikak jYfhka ñ,s;;amr 1 l ld,hla mej;sh yelsh' tajd fojk uÜgu  isg
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m<uq jk uÜgu olajd jeàug W;af;ackh l< úg r;= f,ai¾ wdf,dalh ksl=;a fõ'

rEì oKafâ tla fl<jrla ß§ wdf,am lr we;af;a  th mQ¾K mrdj¾;khla f,i ls%hd

lrk mßÈ jk w;r wfkla fl<jr ;=kSj ß§ wdf,am lr we;af;a  wdxYsl iïfm%aIKhg

bv i,ik mßÈ h' W;af;að; wdf,dal f*dafgdak oKav Èf.a fomig mrdj¾;kh

ùfuka ;Sj% loïnhla ksmofõ' bka fldgila m%fhdackj;a f,ai¾ m%;sodkh f,i

w¾O ß§ wdf,ams;  fl<jßka iïfm%aIKh fõ' ^rEmh 3'9&

    rEmh 3'9 rEì f,airh

(c) yS,shï - ksfhdaka  f,ai¾

yS,shï iy ksfhdaka ñY%Khla fuys Ndú; jk w;r rEì f,airh u.ska flá wdf,dal

iamkao ksl=;a lrkafka jqjo fuh ika;;slj ls%hd lrñka wvq wmidÍ loïnhla

ksmojhs' tla wdldrhl oS jdhqj fofl,jr m%ldY iu;, o¾mK folla we;s È.

lajdÜia k<hla ;=< we;' iefk,s mykla fjkqjg fmdïm lsÍug isÿ lrkq ,nkafka

28 MHz l f¾äfhda ixLHd;  cklhlsks' jdhqj ;=< úoHq;a úi¾ckh yS,shï mrudKq

Wia Yla;s uÜgï j,g fmdïm lrhs' tajd  túg .egqï u`.ska ksfhdaka mrudKq Wia

uÜgulg ieflnqKq ,nhs' tajd wmj¾;k .ykhka hq;a ksfhdka mrudKq  ksmojhs'

túg úlsrK úfudapkh lrk w;r tajd my; uÜgïj,g jeàug W;af;ackh lrkq

,efí'

(d) Ndú;

w¾O ikakdhl f,air  m%ldY ;ka;= ikaksfõok moaO;sj, Ndú; flf¾' mrdi

fiúï" fj,aäka" ú£ï iy iqlaIu mßm: ks¾udK i|yd rEî f,air Ndú; flf¾'

b;d ishqï iy ksjerÈj È. uekSug" ñkskafodare lghq;= " uqøK lghq;="  iy fydf,da

.%Eï  ks¾udKh wdÈhg ys,shï ksfhdaka f,ai¾ Ndú; flf¾'
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fhdað; bf.kqï$b.ekaùï ls%hdj,sh (

• úoHq;a pqïnl ;rx. y÷kajd tu ;rx.h foda,kh jk úoHq;a iy pqïnl lafIa;%j,ska

iukaú; nj meyeÈ,s lrkak'

• úoHq;a pqïnl ;rx. m%ia;dßlj w¾: ksrEmKh lrkak'

• iajNdúlj iy m%dfhda.slj úoHq;a pqïnl ;rx. WmÈk wjia:d fokak'

• ßla;lfha § ish¨u úoHq;a pqïnl ;rx.j, fõ.h (3x108 m s-1) ksh;hla nj

meyeÈ,s  lrkak'

• ;rx. wdhdufha wvqùu wkqj fyda ixLHd;fha jeäùu wkqj úoHq;a pqïnl

j¾Kdj,sfha ixrpl .fõIKh lr jd¾;d lsÍug isiqkg mjrkak'

• úoHq;a pqïnl ;rx.j, .=K idlÉPd lrkak'

• úoHq;a pqïnl ;rx.j, fh§ï ixlaIsma; f,i idlÉPd lrkak'

• f,ai¾j, ls%hdldß;ajh ".=K iy Ndú; .fõIKh lrkak'

• f,ai¾ mßyrKfha § ms<smeÈh hq;= wdrlaIl mq¾fjdamdhhkaj, jeo.;alu wjOdrKh

lrkak'
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ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3'9 ( wdf,dal j¾;kh ms<sn| uQ,O¾u tÈfkod Ôú; wjYH;d

i|yd fhdod .kshs'

ld,Éfþo ( 12 hs'

bf.kqï M, (

²  j¾;kh ksid yg .kakd m%;sìïn ks¾Kh lsßu i|yd mÍlaIK ie,iqï lrhs'

²  ;, udhsïj,§ j¾;kh iy mQ¾K wNHka;r mrdj¾;kh iïnkaO .Kkh lsÍï

isÿ lrhs'

²  ldp iy ldp ixhqla; wdYs%; .Kkh lsßï isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² j¾;kh" j¾;k kshu iy j¾;k wxlh

m%ldY >k;ajh ialkaOh$ mßudj iu. lsisu iïnkaOhla fkdue;' mdroDYH

øjHhl m%ldY >k;ajh iïnkaO jkafka th ;=<ska wdf,dalfha fõ.hg muKs'

øjH m%ldY .yk nfjka jeä jk úg th ;=<ska wdf,dalh wvq fõ.fhka .uka

lrhs'

²  ksrfmalaI j¾;k wxlh iy idfmalaI j¾;k wxlh

² j¾;k wxl w;r iïnkaOh  
1
n

2
= n

2
/n

1.

²  iïnkaOh iy ùÿrej, j¾;k wxlh fiùug tys Ndú;h

²  oDYH úia:dmkh i|yd iïnkaOh ,   

²  wjê fldaKh iy mQ¾K wNHka;r mrdj¾;kh isÿùu i|yd wjYH;d

²  mQ¾K wNHka;r mrdj¾;kfha fh§ï

²  wjê fldaKh iy j¾;k wxlh w;r iïnkaOh 

²  ms%iauhla ;=<ska wdf,dal j¾;kh iy wm.ukh

²  wju wm.ukh iy   iïnkaOh

n
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²  wm.uk fldaKh m;k fldaKh iy j¾;k fldaKh w;r iïnkaOh

²  j¾Kdj,sudkh iy j¾Kdj,sudkfha m%Odk iSreudre lsßï

²  ldphla ;=<ska j¾;kh

²  ldphl kdNsh iy kdNs ÿr

²  W;a;, iy wj;, ldpj,ska iEfok ;d;a;aúl iy w;d;a;aúl m%;sìïn

²  mÍlaIKd;aul l%uh

²  lsrK rEm igyka

²  ;d;a;aaúl iy w;d;a;aúl m%;sìïn ks¾Kh lsßug ,l=Kq iïuq;sh iu. ldp

iQ;%h

²  m%;sìïnhl f¾Çh úYd,kh

²  ldphl n,h

²  ldp ixhqla;fha iólrKh

fhdað; bf.kqï$b.ekaùï ls%hdj,sh

• j¾;k  ixisoaêh" j¾;k i|yd wjYH;d iy j¾;k kshu meyeÈ,s lrkak'

• j¾;k wxlh w¾: olajkak ^ksrfmalaI iy idfmalaI&

• oDYH .eUqr" úia:dmkh " wdo¾Ykh lsÍug ls%hdldrlï lr tajd i|yd m%ldYk
jHq;amkak lrkak'

• lsrK rEm igyka weiqßka wjê fldaKh iy mQ¾K wNHka;r mrdj¾;kh úia;r
lrkak'

•  jHq;amkak lrkak'

• lsrK rEm igyka Ndú;fhka iy mßlaIK isÿ lsÍu u.ska m%siauhla ;=<ska j¾;kh
úia;r lrkak'

• m;k fldaKfha fjkiaùu wkqj wm.uk fldaKfha fjkiaùu fidhd th
m%ia;dßlj ksrEmKh lsÍug isiqkg mjrkak'

• wju wm.uk wjia:dj y÷kajkaak'

• j¾Kdj,sudkfha m%Odk iSreudre lsÍï wdo¾Ykh lr fya;= meyeÈ,s lrkak'

• ldphl kdNsh iy kdNs ÿr y÷kajd lsrK rEm igyka weiqfrka m%;sìïn ks¾udKh
lsÍug isiqkaj fhduq lrkak'

• ldàishdkq iïuq;sh iu. ldp iQ;%h jHq;amkak lsÍug cHdñ;sl l%uh Ndú;

lrkak'

• ;d;aúl iy w;d;aúl m%;sìïj, ,dlaIKsl mqfrdal:kh lrkak'

• ùc .Ks;uh f,i - ldp iQ;%h Ndú;fhka

• cHdñ;sl f,i - lsrK rEm igyka Ndú;fhka

• mÍlaIKd;aul i;Hdmkh

• ldp ixhqla;h i|yd iólrKh y÷kajkak' 
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úoHd.dr mÍlaIK (

• p, wKaùlaIh Ndú; lr j¾;k wxlh fiùu

• ms%iauhla ;=<ska wm.ukh mÍlaIKd;aul j wkafõIKh lsÍu

• wjê fldaK l%ufhka ms%iau øjHfha j¾;k wxlh fiùu

• j¾Kdj,sudkh

• j¾Kdj,sudkfhka m%Odk iSreudre lsÍï

• ms%iau fldaKh fiùu

• wju wm.uk fldaKh fiùu

• ldpj, ;d;a;aúl iy w;d;a;aúl m%;sìïn ks¾Kh lsÍu ^iïmd; l%uh&
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ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3' 10 ( oDIaÀ fodaIj,g ms<shï fh§u i|yd ldpj,ska iEfok

m%;sìïn ms<sn| ±kqu WÑ; wkaoñka fhdod .kshs'

ld,Éfþo ( 04  hs'

bf.kqï M, (

²  ñksia wefiys m%ldY moaO;sh úia;r lrhs'

²  oDIaÀ fodaI ksje/È lsÍu iïnkaO .Kkh lsÍï isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² oDIaÀ fldaKh w¾: oelaùu

² úÿr ,laIHh iy wúÿr ,laIHh

² oDIaÀú;dkh u; m%;sìïn iE§u

² wúÿr oDIaÀl;ajh (myopia), ÿr oDIaÀla;ajh (hypermetropia) iy tajd fYdaOkh

lsÍu'

fhdað; bf.kqï$b.ekaùï ls%hdj,sh

• lsrK rEm igyka Ndú; lr oDIaÀ fldaKh w¾: olajkak'

• rEm igyka Ndú; lr weil m%Odk wx. y÷kajkak'

• lsrK rEm igyka weiqfrka wúÿr oDIaÀl;ajh iy ÿr oDIaÀl;ajh  meyeÈ,s lr

tu fodaIj,g ms<shï fhdok l%u úia;r lrkak'
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ksmqK;dj 3'0 ( ñksidf.a ixfõ§ mrdih jeä ÈhqKq lr .ekSu i|yd ;rx.

ms<sn| .fõIKfha fhfohs'

ksmqK;dj uÜgu 3' 11 ( m%ldY WmlrK ks¾udKh lsÍu" i|yd ldpj,ska iEfok

m%;sìïn ms<sn| oekqu WÑ; wkaoñka fhdod .kshs'

ld,Éfþo ( 04 hs'

bf.kqï M, (

²  ir, iy ixhqla; wKaùlaIj, ls%hdldß;ajh meyeÈ,s lsÍug lsrK rEm igyka

we§u iy wod<  .Kkh lsÍï isÿ lrhs'

²  klaI;% ÿf¾laIfha ls%hdldß;ajh meyeÈ,s lsÍug lsrK rEm igyka we£u iy

wod< .Kkh lsßï isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² lsrK rEm igyka weiqfrka ir, wKaùlaIhl idudkH iSreudrej iy fldaKsl

úYd,kh i|yd m%ldYkh

² lsrK rEm igyka weiqfrka ixhqla; wKaùlaIhl idudkH iSreudrej iy

fldaKsl úYd,kh i|yd m%ldYkh

² lsrK rEm igyka weiqfrka klaI;% ÿf¾laIhl idudkH iSreudrej iy fldaKsl

úYd,kh i|yd m%ldYkh

² wKaùlaI iy ÿf¾laI idudkH iSreudrefõ fkdmj;sk wjia:d i|yd lsrK

rEm igyka

fhdað; bf.kqï$b.ekaùï ls%hdj,sh

• úYd,l ldphla f,i wNsidÍ ldphla Ndú; lsÍug isiqkg mjrkak'

• lsrK rEm igyka  Ndú; lr ir, wKaùlaIh meyeÈ,s lrkak'

• fldaKsl úYd,kh i|yd m%ldYkhla jHq;amkak lrkak'

• ixhqla; wKaùlaIh Ndú; lrk wdldrh wdo¾Ykh lrkak'

• lsrK rEm igyka weiqßka idudkH iSreudrefõ we;s ixhqla; wKaùlaIh meyeÈ,s

lrkak'

• fldaKsl úYd,kh i|yd m%ldYkhla jHq;amkak lrkak'

• klaI;% ÿf¾laIh Ndú; lsÍug isiqkg mjrkak'

• lsrK rEm igyka weiqßka idudkH iSrEudrefõ we;s klaI;% ÿf¾laIh meyeÈ,ss

lrkak'

• fldaKsl úYd,kh i|yd m%ldYkhla jHq;amkak lrkak'

• wKaùlaI iy ÿf¾laI idudkH iSreudrefõ fkd mj;sk wjia:d idlÉPd lrkak'
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tallh 4 ( ;dm fN!;slh

ksmqK;dj 4'0 ( udkj lghq;= imqrd .ekSu i|yd;a" úoHd;aul lghq;=j, §;a

;dmh ms<sn| oekqu m,odhS f,i Ndú; lrhs'

ksmqK;dj uÜgu 4'1 ( wjYH;djg WÑ; WIaK;ajudkh f;dard f.k WIaK;ajh

ksje/Èj ukshs'

ld,Éfþo ( 04 hs'

bf.kqï M, (

²  fjkia WIaK;aj mßudK iy fjkia j¾.fha WIaK;ajudk úia;r lrhs'

²  fl,aúka iy fi,aishia WIaK;aj mßudK Ndú; lsßu iy ta w;r iïnkaO;dj

,nd .ekSu isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² jia;+ka w;r ;dm iu;=,s;;dj ie,lSfuka ;dmh .,d hdu i|yd wjYH;d

² ;dm .;s úoHdfõ Y+kHdÈ kshuh

² WIaK;ajh hk moh

² iuyr .=K WIaK;ajh iu. fjkiaùu iy WIaK;ajñ;sl .=Kj, ;sìh hq;=

,laIK

úoHd;aul ñkqï i|yd Ndú; lrkafka ;dm.;sl mßudKh hs' th fl,aúka (K)

keu;s tallhlska y÷kajkq ,nk w;r WIaK;ajh T wlaIrfhka ixfla;j;a

lrkq ,efí' th tla wp, ,laIHhla - c,fha ;s%l ,laIHh  Ndú; lr w¾: olajd

we;' fuh ix;Dma; c, jdIam" ixY=oaO c,h iy whsia iu;=,s;j mj;akd

273.16 K WIaK;ajhhs'

fi,aishia mßudKh  u.ska w¾: oelafõ' fuu mßudKfha wp,

,laIH fol jkafka whsia ,laIHh (0 0C) iy yqud, ,laIHh (100 0C) hss' whsia

,laIHh iy ;s%l ,lIHh fjkia jkafka  0.01 K lsks'

WIaK;aj mrsudKhla th mokï jQ úfYaI .=Kh u; r|d mj;S' WIaK;aj mßudKhla

ilia lsÍfï §"

(a)  WIaK;ajh iu. fjkiajk .=Khla f;dard .ekSu;a

(b) th WIaK;ajh iu. taldldÍj úp,kh jk nj Wml,amkh lsÍu;a

 l< hq;= h'
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² wp, ,laIH folla mokï jQ WIaK;ajh i|yd iólrKh

² c,fha ;s%l ,laIHh u; mokï jQ ksrfmalaI WIaK;ajh i|yd iólrKh

² fi,aisshia iy ksrfmalaI WIaK;aj w;r iïnkaOh

;zñiagr

   fuu Wmdx. m%;sfrdaO WIaK;ajudk fuks' WIaK;ajh iu. tys úoHq;a m%;sfrdaOh

fjkiaùfï .=Kh u; WIaK;ajh uekSug fhdod .kS' m%;sfrdaO WIaK;ajudk

fuka fkdj" fïjdfha m%;sfrdaOfha WIaK;aj ix.=Klh iDK w.hla .kakd w;r

WIaK;ajfha jeäùu iu. tajdfha m%;sfrdaOh wdikak jYfhka >d;Sh f,i wvq

fõ' ;zñiagr" fjkia w¾O ikakdhl Tlaihsv mjqv¾ ñY%K lsysmhlska  ,dNodhl

f,i ksmojd .kq ,nk w¾O ikakdhl Wmdx. fõ'  ^ Fe
3
O

4
 + MgCr

2
O

4
 nyq,j

Ndú; lrk ñY%Khls& tajd b;du;a Yla;su;a h' tajdfha m%;sfrdaO uekSug úÜiagka

fia;= mßm:hla Ndú; lrk úg th m%;sfrdaO WIaK;ajudkhla fuka úis .=Khla

muK ixfõ§ fõ' fuu Wmdx.hg thg u wh;a 1 kΩ m%;sfrdaOhla we;s neúka

iïnkaOl lïìj, m%;sfrdaOh ie,lsh hq;= fkdfõ' ;zñiagrj,g  l=vd ;dm

Odß;d we;' tuksid tajd blaukska m%;spdr olajk w;r ukskq ,nk WIaK;ajhg

we;s jk n,mEu l=vd fõ' idudkHfhka fuys mrdih" -70 0C isg   300 0Colajd

fjhs' fïjd m%;sfrdaO WIaK;ajudkj,g jvd wvq ia:dhS;djla we;s ksid ksrjoH;dj

wvqh'

fhdað; bf.kqï$b.ekaùï ls%hdj,sh

• tla jia;=jl isg ;j;a jia;=jlg ;dmh .,d hEu i|yd uQ,sl wjYH;d wjfndaO

lr .ekSu i|yd iqÿiq ls%hdldrlï lsÍug isiqkg mjrkak'

• tlsfklg fjkia WKqiqï núka hq;a jia;= w;r ;dmh .,d hk úg ;dmc

iu;=,s;;d wjia:dj hkafkka woyia lrkafka l=ula oehs meyeÈ,s lr ;dm .;s

úoHdfõ  Y+kHdÈ kshuh meyeÈ,s lsÍug idlÉPdj §¾> lrkak'

• idlÉPd u.ska" jia;= moaO;shla iudk WIaK;ajfha mj;sk úg tajd ;dmc

iu;=,s;;dfõ mj;sk w;r ;dm m%jdyh Y=kH nj hk woyi f.dv k.kak'

• WIaK;ajh iu. fjkia jk iuyr .=K j.=.; lsÍug  ls%hdldrlï lrkak'

^Wod - lelEreï k,hlg mgq ùÿre k,hla iú lrkak' k,h ;=< we;s flá

riÈh mgla u.ska lelEreï k,h ;=, jdhq l|la isr lr WIaK;ajh iu. jd;fha

mßudfõ úp,kh wdo¾Ykh lrkak&
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• idlÉPdjla u`.ska WIaK;ajñ;sl .=Kj, ;sìh hq;= jeo.;a wx. ,nd .kak'

tu .=Kh

• talM, Ys%;hla

• ika;;sl Y%s;hla úh hq;= h'

• WIaK;ajh iu. WIaK;ajñ;sl .+Kfha fjkia ùu f¾Çh nj Wml,amkh lr

WIaK;ajh tÈßfhka WIaK;ajñ;sl .+Kh m%ia;drh w¢kak'

• fuu mßudKh i|yd wp, ,laIHj, wjYH;dj meyeÈ,s lrkak'

• fi,aishia WIaK;aj mßudKh meyeÈ,s lrkak'

• c,fha ;s%l ,laIH mokï lr f.k ksrfmalaI WIaK;aj mßudKh o

 " m%ldYk o y÷kajkak'
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ksmqK;dj 4'0 ( udkj lghq;= imqrd .ekSu i|yd;a" úoHd;aul lghq;=j, §;a

;dmh ms<sn| oekqu m,odhS f,i Ndú; lrhs'

ksmqK;dj uÜgu 4'2 ( >kj, yd øjj, m%idrKh Ndú;hg .kakd wjia:d ms<sn|

úuid n,hs'

ld,Éfþo ( 06 hs'

bf.kqï M, (

²  ;dmc m%idrKh .Kkh lsrSu iy ta iïnkaO fh§ï úia;r lsÍu isÿ lrhs'

²  c,fha wkshï m%idrKh yd iïnkaO ixisoaê meyeÈ,s lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² >k jia;=jl WIaK;ajh jeä l< úg tys È." j¾.M,h iy mßudj jeä fõ'

² f¾Çh " j¾.M, iy mßud m%idrKh iy tajd w;r iïnkaOh

² øjj,g we;af;a mßud m%idrKhla muKs'

² øjhl ksrfmalaI m%idrK;dj" oDYH m%idrK;dj iy n÷fka mßud m%idrK;dj

w;r iïnkaOh

² >k;ajh" WIaK;ajh iy mßud m%idrK;dj ^ksrfmalaI& hk mo weiqfrka

olajk iólrKh

² tla;rd úfYaI WIaK;aj mrdihla i|yd c,fha m%idrKh idukH  øjj,

m%idrKhg jvd fjkia fõ'

² WIaK;ajh iu. c,fha mßudfõ iy >k;ajfha úp,kfha m%ia;dßl ksrEmKh

²  hk iólrK ,nd .ekSug

f¾Çh" j¾.M, iy >k m%idrK;djkaj, w¾: oelaùï Ndú;h

² >k;aj w;r iïnkaO;dj ,nd .kak'

fhdað; bf.kqï$b.ekaùï ls%hdj,sh

² WIaK;ajh jeä l< úg lïìhl fyda oKavl È. jeä jk nj fmkaùug ir,

mÍlaIKd;aul wegjqula Ndú; lrkak'

² idlÉPd u.ska WIaK;ajh iu. È." m<, yd >klu jeäjk nj iy mßudj

yd j¾.M,h o jeäjk nj ms<sn| woyi f.dv k`.kak'

² fok ,o oKavl f¾Çh m%idrKh WIaK;aj  fjkig iy oKafâ È.g iudkqmd;sl

jk nj meyeÈ,s lr oKav idod we;s øjHfha f¾Çh m%idrK;dj  w¾: olajkak'

² j¾.M, m%idrK;dj iy mßud m%idrK;dj ^>k& y÷kajd f¾Çh m%idrK;dj

iu. iïnkaO lrkak'
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² >kj, m%idrKfha wdprK iy Ndú; idlÉPd lrkak'

²  iólrK ,nd .ekSug f¾Çh"

j¾.M, iy >k m%idrKj, w¾:oelaùï Ndú; lrkak'

² øjhl mßudj WIaK;ajh iu. jeäjk nj fmkaùug ir, mÍlaIKd;aul

wegjqula Ndú; lrkak'

² øjHhl ksrfmalaI m%idrKh iy oDYH m%idrKh iqÿiq ls%hdldrlï weiqfrka

meyeÈ,s lrkak'

² ksrfmalaI m%idrKhg iy oDYH m%idrK;dj w;r iïnkaOh jHq;amkak lrkak'

² WIaK;ajh iu. >k;ajfha úp,kh idlÉPd lrkak'

² >k;aj i|yd  iïnkaO;dj ,nd .kak

² ir, ls%hdldrlula weiqfrka c,fha wkshï m%idrKh úia;r lr tys jeo.;alu

idlÉPd lrkak'

² WIaK;ajh iu.  c,fha mßudfõ iy >k;ajfha úp,khka úia;r lr tajd

m%ia;dßlj w¾: ksrEmKh lrkak'
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ksmqK;dj 4'0 ( udkj lghq;= imqrd .ekSu i|yd;a" úoHd;aul lghq;=j, §;a

;dmh ms<sn| oekqu m,odhS f,i Ndú; lrhs'

ksmqK;dj uÜgu 4'3 ( jdhqj, yeisÍï jdhq kshu weiqfrka fidhd n,hs'

ld,Éfþo ( 08 hs'

bf.kqï M, (

²  jdhq kshuhka mÍlaIKd;aulj wdo¾Ykh lsÍu iy mßmQ¾K jdhq iólrKh

úia;r lsÍu isÿ lrhs'

²  mßmQ¾K jdhq iólrKh iy jdhq kshuhkaa Ndú; lr .Kkh lsßï isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² fndhs,af.a kshuh

² pd,aiaf.a kshuh

² mSvk kshuh

² mßmQ¾K jdhqjla  ms<sn| woyi

² mßmQ¾K jdhq iólrKh

² fvd,agkaf.a wdxYsl msvk kshuh

fhdað; bf.kqï b.ekaùï ls%hdj,sh (

² wp, jdhq ialkaOhl mSvkh" mßudj iy WIaK;ajh w;r iïnkaO;dj meyeÈ,s

lrkak'

² jdhq kshuhka úia;r lsÍu iy meyeÈ,s lsÍu lrkak'

²  mßmQ¾K jdhq iólrKh jHq;amkak lrkak'

² fvd,agkaf.a wdxYsl msvk kshuh meyeÈ,s lrkak'

úoHd.dr mÍlaIK

² laú,a k,h Ndú; lr jdhqf.da,Sh msvkh fiùu'

² ksh; mSvkfha § jdhqjl mßudj iy WIaK;ajh w;r iïnkaOh wkafõIKh

lsÍu'

² ksh; mßudfõ § jdhqjl msvkh iy WIaK;ajh w;r iïnkaOh wkafõIKh

lsÍu'
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ksmqK;dj 4'0 ( udkj lghq;= imqrd .ekSu i|yd;a" úoHd;aul lghq;=j, §;a

;dmh ms<sn| oekqu m,odhS f,i Ndú; lrhs'

ksmqK;dj uÜgu 4'4 ( jdhqjla th wvx.= n÷k u; we;s lrk mSvkh" jdhq ms<sn|

pd,l jdoh weiqfrka úuid n,hs'

ld,Éfþo ( 04 hs'

bf.kqï M, (

²  WIaK;ajh jdhqjl wKqj, uOHkH pd,l Yla;shg iïnkaO lrhs'

² pd,l jdoh iólrKh Ndú; lr .Kkhka isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² jdhqjla ;=< wKql fõ. jHdma;sh ^.=Kd;aul j&

² jdhq ms<sn| pd,l jdofha uQ,sl Wml,amk

1' ´kEu jdhjql b;d úYd, wKq ixLHdjla wvx.= fõ'

2' jdhqjl wKq b;d fõ.fhka wyUq p,s;fha fhfoa'

3' jdhq wKq w;r ix>Ügk m%;Hdia: fõ'

4' jdhq wKq iy n÷fka ì;a;s w;r .egqu m%;Hdia: fõ'

5' fuys wka;¾ wKql wdl¾IK n, fkdue;'

6' wka;¾ wKql úl¾IK n, ls%hd;aul jkafka wKq w;r .egqï mj;sk

w;r;=r § muKs'

7' n÷fka mßudj yd ii|k úg jdhq wKqlj, mßudj fkd .sKsh hq;= ;rï

fõ' tkï iïmQ¾K jdhqju mdfya wjldYh ;=, we;'

² mßmQ¾K jdhqjla i|yd  pd,l jdoh

² wKql fõ. jHdma;sh iy j¾. uOHkH uQ, fõ.h

²  iólrKh bosrsm;a lsrSu'

² jdhqjla u.ska we;s lrk mSvkh 

² j¾.  uOHkH fõ.h 

²  jdhq wKqjl uOHkH pd,l Yla;sh 

² fnda,aÜiaudka ksh;h 
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ufyalaI mßudKfha § jdhqjl yeisÍu ms<sn| ie,els,su;a jkqfha tys WIaK;ajh

mßudj" iy mSvkfha úp,kh hs' kuq;a jdhqfõ yeisÍu ms<sn| meyeÈ,s wjfndaOhla

,nd .ekSug ;ks ;ks jdhq wKqj, wKaùlaIh p,kh" ufyalaI rdYSka yd

iïnkaO lsÍug yels úh hq;= h' fuh isÿ lsÍug yelshdj ,nd .kqfha pd,l

jdoh u`.sks' idudkHfhka jdohl jx,.=;dj mÍlaIKhla u.ska fidaÈis l<

yels úh hq;= w;r tu jdoh u`.ska .eg¨j ms<sn| fyd| wjfndaOhla  ,nd Èh

hq;= h'  jdhq ms<sn| pd,l jdoh" wKqj, p,kh i|yd  hdka;% úoHdfõ kshuka

fhdod .kshs' tu.ska jdhqjl mSvkh yd WIaK;ajh i|yd m%ldYkhla wKqj,

fõ.h" ialkaOh iy wKq ixLHdj weiqfrka ,nd  fohs'

jdhq ms<sn| pd,l jdoh weiqfrka .eg¨ úi|k úg ùc .Ks;uh ixfla; yd

tall ms<sn| jvd;a ie,els,su;a úh hq;= h'

WIaK;ajh ieuúg u fl,aúkaj,ska .kq ,nhs'

idfmalaI wKql ialkaOhg tall fkdue;'

ujq,sl ialkaOh hkq ujq,hl ialkaOh fõ th kg mol-1   fõ'

WodyrKhla jYfhka"

Tlaisckaj, idfmalaI mrudKql ialkaOh } 16

Tlaisckaj, idfmalaI wKql ialkaOh } 32

mrudKql Tlaisckaj, ujq,sl ialkaOh }0.016 kg mol-1 or 16 g mol-1

wKql Tlaisckaj, ujq,sl ilakOh }0.032 kg mol-1 or 32 g mol-1

Tlaiscka mrudKqjl ialkaOh }   kg

fhdað; bf.kqï b.ekaùï ls%hdj,sh (

² jdhqjla msvkhla we;s lrkafka flfia oehs meyeÈ,s lrkak'

²  iy  Ndú; lr "  iy

 jHq;amkak lrkak'

² jdhq ms<sn| pd,l jdofha Wml,amk úia;r lrkak'
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ksmqK;dj 4'0 ( udkj lghq;= imqrd .ekSu i|yd;a" úoHd;aul lghq;=j, §;a

;dmh ms<sn| oekqu M,odhS f,i Ndú; lrhs'

ksmqK;dj uÜgu 4'5 ( øjHj, úYsIag ;dm Odß;dj weiqfrka jia;= w;r yqjudre

jk  ;dm m%udKh m%udKkh lrhs'

ld,Éfþo ( 06 hs'

bf.kqï M, (

² øjHj, úYsIag ;dm Odß;dj wdYs%; .Kkh lsÍï yd ñkqï isÿ lrhs'

² ;dm ydksh ms<sn| .Kkh lsÍï i|yd ksõgkaf.a isis,k kshuh Ndú; lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² mod¾:hg ;dmh iemhQ  úg" wjia:d úm¾hdihla isÿ fkd jkafka kï" WIaK;ajh

úp,kh fõ'

² jia;=jl WIaK;ajh úp,kh jk úg jia;=j u.ska yqjudre jk ;dm m%udKh

fjkia fõ'

² jia;=jl ;dm Odß;dj

² øjHhl úYsIag ;dm Odß;dj ^>k iy øj&

² yqjudre jk ;dm m%udKh i|yd
Q mc θ∆ = ∆

iólrKh

² mßirhg ;dmh ydks jk l%u iy ;dm ydksh wju lsÍu i|yd mq¾fjdamdhhka

² ksõgkaf.a isis,k kshuh

² ksh; msvkfha § iy ksh; mßudfõ § jdhqjl ujq,sl ;dm Odß;d

²  wkqmd;h jdhqfõ mrudKql;dj u; r|d mj;S'

fhdað; bf.kqï b.ekaùï ls%hdj,sh (

² my; i|yka ls%hdldrlu lsÍug isiqkag mjrkak'

tlu  jia;=j úúO WIaK;ajhg r;a lr" tlu c, m%udK iys; i¾jiu le,ß

óg¾j,g fy,d tajd tlsfklg fjkia wjidk WIaK;ajj,g t<efUk nj

fmkajkak'

² idlÉPdjla u.ska yqjudre jk iM, ;dm m%udKh WIaK;aj fjkig iudkqmd;sl

nj fmkajd jia;=jl ;dm Odß;dj w¾: olajkak'

² øjHhl úYsIag ;dm Odß;dj w¾: olajkak'

² idlÉPdjla u.ska jia;=jl ;dm m%udKfha fjki 

Q mcθ=

 u.ska fokq ,nk

nj fmkajkak'

² jdhqjl ujq,sl ;dm Odß;d w¾: olajkak'
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² ;dmh ydks jk l%u iy ;dm ydksh wvq lr .ekSfï l%u iy wdrïNl WIaK;ajh

fjkia lsÍfuka ;dm ydksh i|yd fYdaOkhla fhdok wdldrh idlÉPd lrkak'

² iajNdúl ixjykh iy lD; ixjykh hgf;a WKq jia;=jla isis,a jk wdldrj,

fjki fmkaùug ir, ls%hdldrlï lsÍug isiqkg mjrkak'

² wdrïNl WIaK;ajh fjkia lsÍfuka ;dm ydksh i|yd fYdaOkhla ,nd .kak'

² ksõgkaf.a isis,k kshuh m%ldY lr úia;r lrkak' tys iSudjka meyeÈ,s

lrkak'

úoHd.dr mßlaIK -

² ñY%K l%ufhka >kj, iy øjj, úYsIag ;dm Odß;d ks¾Kh lsÍu

² isis,k l%ufhka øjj, úYsIag ;dm Odß;d ieie£u'
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ksmqK;dj 4'0 ( udkj lghq;= imqrd .ekSu i|yd;a" úoHd;aul lghq;=j, §;a

;dmh ms<sn| oekqu m,odhS f,i Ndú; lrhs'

ksmqK;dj uÜgu 4'6 ( mod¾:fha wjia:d úm¾hdij, § yqjudre jk ;dmh m,odhS

f,i fhdod .kakd wjia:d úuid n,hs'

ld,Éfþo ( 06 hs'

bf.kqï M, (

² øjHj, .=ma; ;dmh wdYs%; .Kkh lsÍï ñkqï isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² mßudj iy yevh ie,elSfuka" >k" øj iy jdhq w;r we;s fjki

² ish¨u wdldrfha mod¾:j, wKq $ wxY+ka" nkaOk u.ska tlg r|jd ;nd f.k

we;'

² øjHhl wvx.= uQ,sl wxY+kaj,g pd,l Yla;sh yd úNj Yla;sh we;'

² wjia:d úm¾hdihla isÿ jk úg Yla;s wjfYdaIKhla fyda úfudapkhla isÿ

fõ'

² >k øjHhla Yla;sh wjfYdaIKh l< úg wKq w;r nkaOkj, m%n,;dj  wvq

jk w;r >kh"  øjh njg mßj¾;kh fõ'

² wKql yeisÍu weiqfrka  jdIamSlrKh meyeÈ,s lsÍu'

² mod¾:hg ;dmh iemhQ úg " wjia:d úm¾hdihla isÿ jkafka kï WIaK;ajh

ksh;j mj;S'

² ú,hkfha úYsIag .=ma; ;dmh

² jdIamSlrKfha úYsIag .=ma; ;dmh

fhdað; bf.kqï b.ekaùï ls%hdj,sh (

² >k" øj iy jdhq u.ska ,nd .kakd yevh iy mßudj fmkaùug ir, ls%hdldrlï

lrkak'

² wka;¾ wKql$wxY+kaj, wdl¾IK n, úia;r lsÍu u.ska mod¾:j, jHqyh

meyeÈ,s lrkak'

² wjia:d úm¾hdihl § WIaK;ajh ksh; j mj;sk nj fmkaùug iqÿiq mÍlaIK

Ndú; lsÍu iy ú,hkh iy jdIamSlrKh i|yd wjia:d fjkiaùï jl% w¢kak'

² WIaK;ajh ksh;j mj;sk úg ;dm wjfYdaIKh iy úfudapkh isÿjk neúka

z.=ma; ;dmhZ  hk moh jHjydr lrk nj idlÉPd lrkak'
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² w¾: olajkak

1' ú,hkfha úYsIag .=ma; ;dmh

2' jdIamSlrKfha úYsIag .=ma; ;dmh

² ;dmdxlh iy øjdxlh flfrys msvkfha n,mEu fmkaùug WodyrK lSmhla

idlÉPd lsÍu iy ls%hdldrlï isÿ lrkak'

² mSvkh iu. ;dmdxlh iy øjdxlh fjkiajk nj m%ldY lrkak'

úoHd.dr mßlaIK -

² ú,hkfha iy jdIamSlrKfha úYsIag .=ma; ;dmh ks¾Kh lsÍug mßlaIK

yiqrejkak'



73

ksmqK;dj 4'0 ( udkj lghq;= imqrd .ekSu i|yd;a" úoHd;aul lghq;=j, §;a

;dmh ms<sn| oekqu m,odhS f,i Ndú; lrhs'

ksmqK;dj uÜgu 4'7 ( ld,.=Kh flfrys c, jdIamj, n,mEu ms<sn| úuid n,hs'

ld,Éfþo ( 04 hs'

bf.kqï M, (

² wika;Dma; iy ix;Dma; c, jdIamj, yeisÍu meyeÈ,s lsÍu'

² WIaK;ajh iu. iy mßudj iu. ix;Dma; jdIam mSvkh iy wix;Dma; jdIam

mSvkh úp,kh m%ia;dßlj  ksrEmKh lrhs'

² jdhqf.da,h ;=< f;;ukh ^mj;akd c, jdIam m%udKh& ms<sn| ie,lSfuka

wd¾ø;dj meyeÈ,s lrhs'

² idfmalaI wd¾ø;dj" ksrfmalaI wd¾ø;dj iy ;=Idr wxlh wdYs%; .Kkh lsÍï isÿ

lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² fldgila øjhlska mqrjd we;s  jik ,o n÷kl øj wKq iy jdIam wKq wvx.=j

we;'  tuksid jdIam wKq u.ska mSvkhla we;s l< yels h'

² ksrfmalaI wd¾ø;dj

² idfmalaI wd¾ø;dj

² idfmalaI wd¾ø;dj úp,kh lsÍug n,mdk idOl

² ;+Idr wxlh

² keàfï ls%hdj,sh

² keàu ^jdIamSlrKh& iy jdIamsNjkh ikaikaokh

² mSvkh iu. ;dmdxlh fjkia jk wkaou

² jdIamj, ialkaOh" jdIamj, wdxYsl mSvkh iy ;=Idr wxlh Ndú; lr idfmalaI

wd¾ø;dj i|yd m%ldYk

idfmalaI wd¾ø;dj  }

idfmalaI wd¾ø;dj }

   idfmalaI wd¾ø;dj }

hï mßudjl we;s c, jdIamj, ialkaOh ^m&

tu mßudj tu WIaK;ajfha § ix;Dma; lsÍug

wjYH c, jIamj, ialkaOh (M)

x 100 %

            c, jdIamj, wdxYsl mSvkh

ldur WIaK;ajfha § c,fha ix;Dma;

jdIam mSvkh

x 100 %

   ;=Idr wxlfha § c,fha ix;Dma; jdIam mSvkh

ldur WIaK;ajfha § c,fha ix;Dma;

jdIam mSvkh
x 100 %
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fhdað; bf.kqï b.ekaùï ls%hdj,sh (

² jdIamsNjkh isÿjk wjia:d idlÉPd lrkak'

² jdmaIsNjkh isÿjk wjia:dfõ § WIaK;ajh wvq jk nj fmkaùug ls%hdldrlï

lrkak'

² jdIamsNjkh meyeÈ,s lsÍug wKql pd,l jdoh Ndú; lrkak'

² jdIamj, wKq u.ska mSvkhla we;s lrk nj wdo¾Ykh lsÍug ls%hdldrlï

lrkak'

ir, jdhq mSvk udk k,hl ysia wjldYh ;=<g B;¾ ìxÿ lsysmhla we;=¨

lsÍfuka fuh wdo¾Ykh l< yels h'

² wix;Dma; jdIam iy ix;Dma; jdIamj, fjki fmkaùug ls%hdldrlï lrkak'

² øj iy jdIam w;r yev .efik .;sl iu;=,s;;d wjia:d meyeÈ,s lrkak'

² jdIam ix;Dma; wjia:djg m;a jQ úg jdIam mSvkh Wmßu w.hg t<efUk nj

meyeÈ,s lrkak'

² wix;Dma; jdIam mSvkh" mßudj iu. úp,kh jk nj iy ix;Dma; jdIam

mSvkh" mßudj iu. úp,kh fkdjk nj fmkaùug ls%hdldrlï lrkak'

tajd m%ia;dßlj ksrEmKh lrkak'  fuu l%shdldrlu i|yd ir, jdhq mSvk

udkh Ndú; l< yels h'

² jdIam mSvkh iy WIaK;ajh w;r iïnkaO;dj fmkaùug ls%hdldrlï lrkak'

jdIam úúO WIaK;aj j,g r;a lr mSvkh uekSfuka fuh l< yels h'

² wix;Dma; iy ix;Dma; jdIam mSvkh iy WIaK;ajh w;r iïnkaOh m%ia;dßl

j fmkajkak'

² ;dmdxlh iy ix;Dma;  jdIam mSvkh w;r iïnkaOh idlÉPd lrkak'

² jdhqf.da,fha wvx.= c, jdIam m%udKh wd¾ø;dj f,i fmkakqï lrk nj

meyeÈ,s lrkak'

² ksrfmalaI wd¾ø;dj iy idfmalaI wd¾ø;dj w¾: olajkak'

² ;=Idr wxlh meyeÈ,s lrkak'

² jdIamj, ialkaOh" jdIamj, wdxYsl mSvkh iy ;=Idr wxlh Ndú; lr idfmalaI

wd¾ø;dj i|yd m%ldYk fokak'

² Tm oeuQ le,ßógrhla Ndú; lr ;=Idr wxlh ks¾Kh lrkak'

² mSvkfha fjkiaùu ;dmdxlh flfrys n,mdk whqre ir, mßlaIK u.ska

fmkajkak'

² jdIamsNjkh iy >kSNjkh yd iïnkaO ;dm yqjudrej meyeÈ,s lrkak'

² øjhka jdIamùfï § wjfYdaIKh lr .kakd ;dmh Ys;lrKfha § iy jdhq

iukfha § Ndú; lrk wdldrh meyeÈ,s lrkak'

² jdIamsNjkh iy keàu ikaikaokh lsÍug idlÉPdjla fufyhjkak'

úoHd.dr mßlaIK -

² Tm oeuQ le,ßógrhla Ndú; lr idfmalaI wd¾ø;dj ks¾Kh lrkak'
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ksmqK;dj 4'0 ( udkj lghq;= imqrd .ekSu i|yd;a" úoHd;aul lghq;=j, §;a

;dmh ms<sn| oekqu m,odhS f,i Ndú; lrhs'

ksmqK;dj uÜgu 4'8 ( úúO ;dmc ls%hdj,s úYaf,aIKh lsÍug ;dm .;s úoHdfõ

kshu fhdod .kshs'

ld,Éfþo ( 04 hs'

bf.kqï M, (

² ;dm .;s úoHdfõ m<uqjeks kshuh wdo¾Ykh lr meyeÈ,s lrhs'

² jdhqjl fjkiaùï meyeÈ,s lsÍu i|yd ;dm .;s úoHdfõ m<uqjeks kshuh
Ndú; lrhs'

² ;dm .;s úoHdfõ m<uqjeks kshuh Ndú; lr .Kkh lsÍï isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² zwNHka;r Yla;shZ hk moh

² ;dm .;s úoHdfõ m<uqjeks kshuh

² jdhqjl ksh; mßudfõ § ujq,sl ;dm Odß;dj iy ksh; mSvkfha § ujq,sl ;dm

Odß;dj w;r iïnkaO;dj

² iaÓr;dmS iy ifudaIaK úm¾hdi

² ksh; mSvk iy ksh; mßud úm¾hdi

² jia;=j, wvx.= jkafka ;dmh fkdj wNHka;r YlA;shhs' ;dmh hkq WIaK;aj

fjki ksid .,d hk Yla;sh hs' tuksid wm ld¾hh ms<sn| i,lk wdldrhgu

;dmh ms<sn| o ie,lsh hq;= hs'

² ld¾h hkq n,hla u.ska p,kh isÿ lrk úg" Yla;sh ixl%uKh ùuhs'

² ;dmh hkq " WIaK;aj fjki fya;=fjka Yla;sh ixl%uKh ùu hs'

² wNHka;r Yla;sh hkq wKqj, pd,l Yla;sh iy úNj Yla;sh ksid jia;=jl

wvx.= Yla;shhs'

²

- moaO;shg iemhQ ;dmh

- moaO;sfha wNHka;r Yla;sfha fjki

- moaO;sh u.ska lrk ,o ndysr ld¾hh

² iqug msiagkhla u.ska is,skavrhla ;=< wka;¾.; lr we;s jdhqjla ie,lSfuka

ksh; mSvkfha § lrkq ,nk ld¾hh nj fmkajkak'

² ifudaIaK ls%hdj,shl § } 0 " tuksid 

² iaÓr;dmS úm¾hdihla i|yd " tuksid  iy 

wjia:d folu idlÉPd lrkak'

² ksh; mßud ls%hdj,shl§  " tuksid 
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fhdað; bf.kqï b.ekaùï ls%hdj,sh (

² by< WIaK;ajhl we;s jia;=jl isg my;a WIaK;ajhl we;s jia;=jlg Yla;sh

ixl%uKh jk nj iy ;dmh Yla;sfha ixl%uKsl wjia:dj f,i úia;r lrkak'

² ;dm .;s úoHdfõ m<uejeks kshuh f.dv ke`.Sug my; i|yka ls%hdldrlï

lrkak'

rn¾ máhla we§fuka ;dm .;s úoHdfõ Ndú;h i|yd ir, WodyrKhla iemhsh

yels h'

1 rn¾ máhla blaukska weo" we§ we;s mßÈ u Tfí háf;d< u; ;enQ úg

WKqiqula oefka' we§fï § Tn rn¾ máh u; ld¾hhla isÿ lr we;s

neúka rn¾ j, wNHka;r Yla;sh jeä fõ' we§u b;d iS>% neúka ;dm

ixl%uKh fkd .sksh hq;= ;rï fõ' ;dmh yqjudre fkdjk mßÈ Yla;sh

ixl%uKh ùu ia:dr;dmS úm¾hdihls'

2 f;d, u; rn¾ máh we§ mj;sk fia ;nd .ekSfuka th f;df,ys

WIaK;ajh olajd isis,a jk nj fmfka mßirhg ;dmh yqjudre jk

neúka tys wNHka;r Yla;sh my; jefÜ' fuys § p,khla isÿ fkdjk

neúka ld¾hhla isÿ fkd flf¾'

3 rn¾ máh blaukska ksoyia lr fkd weÿkq ;;a;ajfhka kej; f;d,

u; ;nkak' yels,Sfï  m%;sM,hla f,i th f;df,a WIaK;ajhg jvd

isis,a jk nj Tng fidhd .; yels h' th yels,Sfï § rn¾j, wNHka;r

n, u.ska ld¾hhla isÿ flfrk neúka tys wNHka;r Yla;sh my;

jefÜ' úm¾hdih is>% neúka ;dm ixl%uKhla isÿ fkdfõ'

4 wjidkfha yels̈ kq rn¾ máh f;df,a WIaK;ajh olajd WKqiqï jkafka

ldurfha isg ixl%uKh jk ;dmh tys wNHka;r Yla;sh jeä lrk

neúks'

   jdhqjla iïmSvkh lsÍu ;j;a WodyrKhla imhhs' msgùu wiqrk ,o nhsisl,a

fmdïmhl ir, wegjqula rEmh 4'1 fmkakqï lrhs' wiqrk ,o  msgùu ;=<ska

we;=¨ lrk ,o ;dm úoHq;a hq.auh fmdïmh ;=< we;s jd;fha WIaK;ajh

uekSug wjia:dj i,ihs'
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1 msiagkh fõ.fhka f;rmd tu msysàfï r|jd ;nd .kak' jd;fha

wNHka;r Yla;sfha jeäùu ksid úoHq;a hq.au WIaK;ajudkh WIaK;ajfha

jeäùula fmkajhs' f;rmk n,h jdhqj u; lrk ld¾hh iS>% neúka"

jd;fhka ;dm ixl%uKhla isÿ jkafka ke;' tkhska lrk ,o ld¾hh

wNHka;r Yla;sh jeä lrhs'

2' msiagkh wdrïNl msysàug wdmiq muKqjd" WIaK;ajh wdrïNl w.hg

wdmiq meñKSug bv i,iajkak' Bg miq msiagkh b;d fiñka f;rmkak'

fuu wjia:dfõ WIaK;ajfha jeäùula   isÿ fkdfõ' fya;=j l=ula o@

Tn msiagkh f;rmk úg ;jÿrg;a ld¾hhla isÿ lrhs' flfia fj;;a

´kEu l=vd WIaK;aj jeäùula jd;fha isg ;dmh ixl%uKh ùug bv

i,ik neúka WIaK;ajh wdrïNl ;ekg kej; meñfKa' fjk;a

wkaoñka  lsjfyd;a jd;fhka ;dmh ixl%uKh jk is>%;dj" th u;

ld¾hh lrk is>%;djg iudkjk whqßka isÿfõ' tneúka wNHka;r

Yla;sfha jeäùula isÿ fkdfõ'

² ls%hdj,shla fiñka isÿ lrk úg" moaO;shg mßirh iu. ;dm yqjudrejg

ld,h we;s nj iy tuksid WIaK;ajh ksh;j mj;sk nj meyeÈ,s lrkak'

² iqÿiq ls%hdldrlï Ndú; lr" iaÓr;dmS ls%hdj,shl § jdhquh moaO;shl mSvkh

iu. WIaK;ajfha fjkiaùu úia;r lrkak'

² 'laIKsl ls%hdj,shl § jgmsgdj iu. ;dm yqjudrejla isÿ fkdjk neúka

WIaK;ajh fjkia fõ' hk woyi idlÉPd u.ska f.dv k.kak'

;dm úoHq;a hq.uh isr lrk ,o jdhqj

ñ,s fjda,aaÜ ógrh

msiagkh

rEmh 4'1 jdhqjla iïmSvkh lsÍu
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ksmqK;dj 4'0 ( udkj lghq;= imqrd .ekSu i|yd;a" úoHd;aul lghq;=j, §;a

;dmh ms<sn| oekqu m,odhS f,i Ndú; lrhs'

ksmqK;dj uÜgu 4'9 ( ;dm ixl%duk l%u iy m%udKh ms<sn| ie,els,su;a fjñka

ffoksl iy úoHd;aul lghq;= ie,iqï lrhs'

ld,Éfþo ( 04 hs'

bf.kqï M, (

² ikakhkh" ixjykh iy úlsrKh olajñka ;dm ixl%uK hdka;%kh úia;r

lrhs'

² ;dm ikakhkh uekSu iy .Kkh lsßu isÿ lrhs'

úIh lreKq meyeos,s lr oSug w;aje,la (

² ;dm ixl%uK ls%hdj,s

² fuu ls%hdj,sj, hdka;%kh WodyrK iys;j

² oKavla ;=<ska ikakhkh jk ;dm m%udKh ks¾Kh flfrk idOl

² ;dm ikakdhl;dj

² mßjrKh lrk ,o taldldr oKavla Èf.a ;dmh .,d hdfï iS>%;dj i|yd

 iólrKh

² iajNdúl ixjykh iy lD; ixjykh w;r we;s fjki

fhdað; bf.kqï b.ekaùï ls%hdj,sh (

² bá wdf,ams; f,day oKavla" fmdgEishï m¾ueka.fkaÜ (KMnO
4
)  iaMál lsysmhla

wvx.= c, ma,dia;=jla r;a lsÍu jeks ls%hdldrlï lrkak'

² úúO È. iys; iy úúO yrialvhka f.ka hq;a o`vq Ndú; lr ls%hdldrlu isÿ

lr ;dm ikakhkfha iajNdjh meyeÈ,s lsÍug tu m%;sM, fhdod .kak'

² oKavla ;=<ska ikakhkh jk ;dm m%udKh ks¾Kh flfrk idOl idlÉPd

lrkak'

² ;dm ikakhl;dj w¾: olajkak'

² WodyrK §fuka iajNdúl ixjykh úia;r lrkak'

² ixjykh idlÉPd lrkak'

² úlsrKh idlÉPd lrkak

úoHd.dr mÍlaIK

iZ,a WmlrKh Ndú; lr ;dm ikakdhl;dj ks¾Kh lsÍu'



;lafiarelrKh yd we.hSu
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mdi, mokï lr.;a ;lafiarelrKh - ye|skaùu

bf.kqu-b.ekaùu iy we.hSu wOHdmk l%shdj,sfha jeo.;a ixrpl ;=kla nj;a bf.kqfuys

iy b.ekaùfuys m%.;sh oek.ekSu msKsi we.hSu fhdod .;hq;= nj;a iEu .=rejrhl= úiska

u o; hq;= meyeos,s lreKls'  tajd wfkHdakH n,mEfuka hq;= j l%shd lrk nj;a tfiau

tlsfkflys ixj¾Okh flfrys tu ixrpl n,mdk nj;a tfia u tlsfkflys ixj¾Okh

flfrys tu ixrpl n,mdk nj;a .=rejre oks;s'  ika;;sl ̂ksrka;rfhka isÿjk& we.hSï

uq,O¾u wkqj we.hSu isÿúh hq;af;a bf.kSu yd b.ekaùu flfrk w;r;=r oSh'  fuh

bf.kqï-b.ekaúï l%shdj,sh wdrïNfha oS fyda ueo oS fyda w. oS fyda hk ́ kEu wjia:djl

oS isÿúh yels nj f;areï .ekSu .=rejrhl=g wjYH h'  tf,i ;u isiqkaf.a bf.kqï m%.;sh

we.hSug wfmalaId lrk .=rejrhl= bf.kqu" b.ekaùu iy we.hSu ms<sn| ixúOdkd;aul

ie,eiaula fhdod.; hq;= fjhs'

mdi, mokï lr.;a we.hSï jevms<sfj, yqÿ úNd. l%uhla fyda mÍlaIK meje;aùula fyda

fkdfõ'  th y÷kajkq ,nkafka isiqkaf.a bf.kSu;a" .=rejrekaf.a b.ekaùu;a jeä oshqKq

lsÍu i|yd fhdod.kq ,nk ueosy;a ùula jYfhks'  fuh isiqkag móm j isáñka Tjqkaf.a

m%n,;d iy ÿn,;d y÷kdf.k tajdg ms<shï fhdoñka isiqkaf.a Wmßu j¾Okh <Õd lr

.ekSug fhdod.; yels jevms<sfj,ls'

bf.kqï-b.ekaùï l%shdldrlï ;=<ska wkdjrK l%shdj,shlg isiqka fhduq flfrk w;r"

.=rejrhd isiqka w;r .ejfiñka Tjqka bgqlrk ld¾h ksÍlaIKh lrñka ud¾f.damfoaYl;ajh

imhñka lghq;= lsÍu mdi, mokï lr.;a we.hSï jevms<sfj, l%shd;aul lsÍfï oS wfmalaId

flf¾'  fuys oS YsIHhd ksr;=re j we.hSug ,laúh hq;= w;r" YsIH yelshd ixj¾Okh

wfmalaIs; wkaoñka isÿjkafka oehs .=rejrhd úiska ;yjqre lrkq ,eìh hq;= fjhs'

bf.kSu iy b.ekaùu u.ska isÿúh hq;af;a isiqkag ksis w;aoelSï ,nd foñka tajd isiqka

úiska ksis mßos w;am;a lr f.k ;sfí oehs ;yjqre lr .ekSu h'  ta i|yd ksis ud¾f.damfoaYh

iemhSu h'  we.hSfï ̂;lafiare lsÍfï& fhoS isák .=rejrekag ;u isiqka i|yd fohdldrhl

ud¾f.damfoaYl;ajh ,nd osh yels h'  tu ud¾f.damfoaY fmdÿfõ y÷kajkafka m%;sfmdaIKh

^Feedback& yd bosß fmdaIKh ^Feed Forward& hkqfjks'  isiqkaf.a ÿn,;d yd fkdyelshd

wkdjrKh lr.;a úg Tjqkaf.a bf.kqï .eg¨ u.yrjd .ekSug m%;sfmdaIKh;a isiq

yelshd iy m%n,;d y÷kd .;a úg tu olaI;d jeä oshqKq lsÍug bosß fmdaIKh;a ,nd oSu

.=re ld¾hh fjhs'

bf.kqï-b.ekakqï l%shdj,sfhaa id¾:l;ajh i|yd mdGud,dfõ wruqKq w;frka ljr wruqKq

ljr uÜgñka idlaid;a l< yels jQfha oehs y÷kd .ekSu isiqkag wjYH fjhs'  we.hSï

jevms<sfj, Tiafia isiqka <.d lr .;a m%ùK;d uÜgï ksYaph lsÍu fï wkqj .=rejrekaf.ka

n,dfmdfrd;a;= jk w;r isiqka yd fouõmshka we;=¿ fjk;a wod< md¾Yjj,g isiq m%.;sh

ms<sn| f;dr;=re ikaksfõokh lsÍug .=rejreka fhduqúh hq;= h'  fï i|yd fhdod.; yels

fyd| u l%uh jkafka ika;;sl j isiqka we.hSug md;% lsÍug bv m%ia:d i,ik mdi,

mokï lr.;a we.hSï l%uhhs'

hf:dala; wruqK iys; j l%shd lrk .=rejreka úiska ;u b.ekakqï l%shdj,sh;a isiqkaf.a

bf.kqï l%shdj,sh;a jvd;a ld¾hlaIu lsÍu msKsi jvd fyd| ld¾hlaIu;dfjka hqla;
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bf.kqï" b.ekakqï iy we.hSï l%u fhdod .; hq;= fjhs'  fï iïnkaOfhka isiqkag iy

.=rejrekag fhdod .; yels m%fõY ms<sn| m%fNao lsysmhla u;= oelafjhs'  fïjd fndfyda

l,l isg .=rejreka fj; úNd. fomd¾;fïka;=j úiska o cd;sl wOHdmk wdh;kh úiska

o f;dr;=re iïmdokh lrk ,o l%ufõo fjhs'  tfyhska tajd iïnkaOfhka mdi,a moaO;sfha

.=rejreka fyd|ska oekqj;a ù we;ehs wfmalaId flf¾'  tu m%fNao fufiah(

01' mejreï 02' jHdmD;s

03' iólaIK 04' .fõIK

05' ksÍlaIK 06' m%o¾Yk$ bosßm;a lsÍu

07' lafIa;% pdßld 08' flá ,sÅ; mÍlaIK

09' jHQy.; rpkd 10' újD; .%ka: mÍlaIK

11' ks¾udKd;aul l%shdldrlï 12' Y%jK mÍlaIK

13' m%dfhda.sl l%shdldrlï 14' l:kh

15' iaj ks¾udK 16' lKavdhï l%shdldrï

17' ixl,am is;shu 18' oaú;aj c¾k,

19' ì;a;s mqj;am;a 20' m%Yak úpdrd;aul jevigyka

21' m%Yak yd ms<s;=re fmd;a 22' újdo

23' idlÉPd uKav, 24' iïuka;%K

25' laIKsl l:d 26' N+ñld rx.k

y÷kajd oS we;s fuu bf.kqï" b.ekakqï iy we.hSï l%u iEu tllau iEu úIhhla

iïnkaOfhka ieu úIhh tallhgu fhdod .; hq;= hehs wfmalaId fkdflfrhs'  ;u

úIhhg" úIh tallhg .e<fmk m%fNaohla f;dard .ekSug .=rejreka oekqj;a úh hq;=h; j.

n,d .; hq;= h'

fuu .=re ud¾f.damfoaY ix.%yj, .=rejrekag ;u isiqkaf.a bf.kqï m%.;sh ;lafiare lsÍu

i|yd fhdod .; yels bf.kqï-b.ekakqï yd we.hSï m%fNao ms<sn| i|ykla ;sfí'  tajd

.=rejreka úiska iqÿiq mßos ;u mka;sfha isiqkaf.a m%.;sh ;lafiare lsÍu msKsi fhdod .;

hq;= fjhs'  tajd Ndú; fkdfldg u. yeÍu isiqkag ;u Ydia;%sh yelshd fuka u wdfõoksl

.;s ,laIK;a ufkdapd,l olaI;d;a ms<sn| j¾Okhla <.d lr .ekSu;a m%o¾Ykh lsÍu;a

ms<sn| wvqmdvq we;s lrjhs'
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bf.kqï b.ekaùï ls%hdj,sh §¾> lsÍu
m<uq jdrh

1'0 we.hSï wjia:dj ( jdrh 1 WmlrKh 01

2'0 wdjrKh lrk ksmqK;d uÜgï ( 1'1" 1'2 iy 1'3

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( idys;H úu¾Yk (literature review) bÈßm;a
     lsÍula

5'0 WmlrKfha wruqKq  ( • .fõIK l=i,;d ÈhqKq lsÍug
• fN!;sl úoHdj bf.kSu i|yd Yla;su;a

mokula isiqka ;=< ieliSug
• fN!;sl úoHdfõ .Ks;uh iy mÍlaIKd;aul

miqìu y÷kd .ekSug
• bÈßm;a lsÍfï l=i,;d (presentation skills)

ÈhqKq lsÍug

1'0 we.hSï wjia:dj ( jdrh 1 WmlrKh 02

2'0 wdjrKh lrk ksmqK;d uÜgï ( 1'4

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug wod< ikaOdrh

4'0 WmlrKfha iajNdjh ( m%dfhda.sl mÍlaIKh

5'0 WmlrKfha wruqKq ( • WmlrK yeisrùfï l=i,;d ÈhqKq lsÍug
• ñkqul jeo.;alu ms<sn| wjfndaO lrùug
• iudchSh l=i,;d j¾Okh lsÍug

1'0 we.hSï wjia:dj ( jdrh 1 WmlrKh 03

2'0 wdjrKh lrk ksmqK;d uÜgï ( 1'6

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug wod< ikaOdrh

4'0 WmlrKfha iajNdjh ( ld¾h idOk f.dkqj

5'0 WmlrKfha wruqKq ( • o;a; ks¾udKh lsÍu i|yd m%ia;dr Ndú;hg
• m%ia;dr Ndú;h iy mÍlaIKhl § úp,Hj,

iajNdjh úYaf,aIKh ms<sn| l=i,;d jeä
ÈhqKq lsÍug

• bÈßm;a lsÍfï l=i,;d jeä ÈhqKq lsaÍug
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1'0 we.hSï wjia:dj ( jdrh 1 WmlrKh 04

2'0 wdjrKh lrk ksmqK;d uÜgï ( 2'1

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( m%Yafkda;a;r fmd;

5'0 WmlrKfha wruqKq ( • p,s;h ms<sn| m%Yak ieliSug
• p,s; m%ia;dr Ndú;hg
• .Ks;uh l=i,;d ÈhqKq lsÍug

1'0 we.hSï wjia:dj ( jdrh 1 WmlrKh 05

2'0 wdjrKh lrk ksmqK;d uÜgï ( 2'2" 2'3" 2'4" iy 2'5

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( m%Yafkda;a;r fmd;

5'0 WmlrKfha wruqKq ( • p,s;hg iïnkaO kS;s iy kshuhka y÷kd
.ekSug

• ;d;aaúl f,dalfha § tu kS;s iy kshuhka
fhfok wjia:d y÷kd .ekSug

• .Ks;uh l=i,;d ÈhqKq lsÍug

fojk jdrh

1'0 we.hSï wjia:dj ( jdrh 2  WmlrKh 01

2'0 wdjrKh lrk ksmqK;d uÜgï ( 2'6" 2'7 iy 2'8   olajd

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( idys;H úu¾Ykh ( literature  review)  bÈßm;a
lsÍu

5'0 WmlrKfha wruqKq  ( • jvd;a u m%fhdackj;a úl,am n, Yla;s m%Nj
wdldr ms<sn| wjfndaOhla ,nd .ekSug

• øjiaÓ;s úoHdfõ iy ;r, .;s úoHdfõ
uQ,O¾u iy kS;s y÷kd .ekSug

• bÈßm;a lsÍfï l=i,;d jeä ÈhqKq lsÍug
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1'0 we.hSï wjia:dj ( jdrh 2  WmlrKh 02

2'0 wdjrKh lrk ksmqK;d uÜgï ( 3'1

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( ixl,am is;shu (concept map)

5'0 WmlrKfha wruqKq  ( • foda,kh iy iïnkaO mo y÷kd .ekSug
• ir, wkqj¾;S p,s;h yd iïnkaO fN!;sl rdYS

w;r iïnkaO;d fiùug
• foda,kh ms<sn| ixl,amuh wjfndaOh

(conceptual understanding) jeä ÈhqKq lsÍug

1'0 we.hSï wjia:dj  ( jdrh 2  WmlrKh 03

2'0 wdjrKh lrk ksmqK;d uÜgï ( 3'2  iy  3'3

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g  wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( m%Yafkd;a;r fmd;

5'0 WmlrKfha wruqKq  ( • wod< iólrKj,g yqre lrùug
• ;rx.j, iajNdjh ms<sn| wjfndaOhla ,nd

§ug
• ;rx. ms<sn| oekqu ;d;aúl f,dalfha §

fhfok wjia:d úia;r lsÍug

1'0 we.hSï wjia:dj ( jdrh 2  WmlrKh 04

2'0 wdjrKh lrk ksmqK;d uÜgï ( 3'4

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( m%dfhda.sl mßCIKh

5'0 WmlrKfha wruqKq  ( • ñkqï .ekSï l=i,;d jeä ÈhqKq lsÍug
• mßlaIK ie,iqï lsÍfï l=i,;d jeä ÈhqKq

lsÍug
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1'0 we.hSï wjia:dj ( jdrh 2  WmlrKh 05

2'0 wdjrKh lrk ksmqK;d uÜgï ( 3'5

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug  wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( m%dfhda.sl mÍCIKh

5'0 WmlrKfha wruqKq ( • wkqkdo we;sùu wdo¾Ykh lsÍug
• WmlrK yeisrùfï l=i,;d jeä ÈhqKq lsÍug
• m%ia;dßl ksremKh ms<sn| l=i,;d jeä ÈhqKq

lsÍug

f;jk jdrh

1'0 we.hSï wjia:dj ( jdrh 3    WmlrKh 01

2'0 wdjrKh lrk ksmqK;d uÜgï ( 3'6" 3'7 iy 3'8

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g  wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( idlÉPd uKav,h

5'0 WmlrKfha wruqKq ( •  fvdma,¾ wdprKfha fh§ï ms<sn|j lreKq
fiùug YsIHhka Èßu;a lsÍug

• èjksh  ms<sn| wjfndaOh ÈhqKq lsÍug

• úoHq;a pqïnl j¾Kdj,sfha úúO mrdij,

,laIK kï lsÍug

• iudchSh l=i,;d jeä ÈhqKq lsÍug

1'0 we.hSï wjia:dj ( jdrh 3  WmlrKh 02

2'0 wdjrKh lrk ksmqK;d uÜgï ( 4'1 iy 4'2

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜÜuj,g  wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( idlÉPd uKav,hla

5'0 WmlrKfha wruqKq ( •  WIaK;aj iy WIaK;ajh uekSu ms<sn|j
úu¾Ykh lsßug

• ;dm m%idrKfha  fh§ï ms<sn|j úu¾Ykh
lsÍug

• iudchSh l=i,;d jeä ÈhqKq lsÍug
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1'0 we.hSï wjia:dj ( jdrh 3  WmlrKh 03

2'0 wdjrKh lrk ksmqK;d uÜgï ( 4'3  iy 4'4

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g  wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( ixl,am is;shu (concept  map)

5'0 WmlrKfha wruqKq ( • jdhqj, yeisÍu ms<sn|j y÷kd .ekSug
• jdhqj, fN!;sl rdYs iïnkaO lsÍug
• iudchSh l=i,;d jeä ÈhqKq lsÍug

1'0 we.hSï wjia:dj ( jdrh 3  WmlrKh 04

2'0 wdjrKh lrk ksmqK;d uÜgï ( 3'9

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug  wod< ikaOdrh

4'0 WmlrK iajNdjh ( m%dfhda.sl mßlaIKh

5'0 WmlrKfha wruqKq ( • m%dfhda.sl l=i,;d jeä ÈhqKq lsÍug
• wdf,dalh ms<sn| wjfndaOh ÈhqKq lsßu
• iudchSh l=i,;d jeä ÈhqKq lsÍu'

1'0 we.hSï wjia:dj ( jdrh 3  WmlrKh 05

2'0 wdjrKh lrk ksmqK;d uÜgï ( 3'10" 3'11" 4'5 iy 4'6

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g wod< ikaOdrh

4'0 WmlrK iajNdjh ( m%Yafkda;a;r fmd;

5'0 WmlrKfha wruqKq ( • .Ks;uh l=i,;d jeä ÈhqKq lsßug
• ;dmh fya;=fjka mod¾:fha yeisÍu ms<sn|

wjfndaOh ,nd .ekSug
• j¾;kh ms<sn| oekqu ñksia wefiys iy oDIaÀ

WmlrKj, ls%hdldß;ajh úu¾Ykh i|yd
fhdod .ekSug
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