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04
fN!;sl úoHdj

;rx. iy tajdfha fh§ï

ksYap, c, mDIaGhlg .,a leghla oeuQ úg tys we;s jk /<s;s ̂ ripples& Tn oel ;sfnkq 

we;' 4'1 rEmfha fmkajd we;s wdldrhg .,a legh ksid we;s jqKq le<öu /<s;s f,i 

.,a legh jegqKq ;ek isg tal flakaøsl jD;a; wdldrfhka wE;g me;sÍ hhs' 

4'1 rEmh - c, mDIaGhl jD;a;dldr /<s;s we;s ùu

4'2 rEmfha fmkajd we;s wdldrhg lUhla w,a,d f.k by<g;a my<g;a .eiaiQ 

úg tu lUfha o /<s;s we;sjkq oelsh yels h' fuys §  o isÿjkafka w; u.ska we;s 

lrk le<öula" lUh Èf.a .uka lsÍuhs' fuys § w; /<s;ss we;s lrk m%Njh f,i 

ls%hd lrhs'

4'2 rEmh - ;sria ,Kqjl /<s;s we;s ùu

fufia udOHhla Èf.a fyda wjldYfha .uka lrk le<öula" ;rx.hla f,i 

y÷kajkq ,efí'

c, mDIaGfha ma,diaála fnda,hla jeks jia;=jla ;sìh § ;rx.hla we;s lf<a kï 

ma,diaála fnda,h flfia p,kh fõ o@ 

c, mDIaGhg ,ïnlj by<g;a my<g;a ma,diaála fnda,h p,kh jkq ±l.; yels 

h' fnda,h by<g;a my<g;a p,kh ùug th fj; Yla;sh iïfm%aIKh úh hq;= h' 

fuys § fnda,h fj; Yla;sh ,enqfKa c, ;rx.j,sks'

;rx.j, we;s jeo.;a ,laIKhla  jkafka tAjd u.ska tla ;ekl isg ;j;a ;eklg 

Yla;sh iïfm%aIKh lsÍuhs' tfia Yla;sh iïfm%aIKh ùfï § tu udOHfha wvx.=  

øjHj, iïfm%aIKhla isÿ fkdfõ'
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WodyrKhla f,i" c, mDIaGhla Èf.a ;rx.hla .uka lrk úg tla tla ia:dkfha 

c, wxY= by< my< .uka lsÍula isÿjqj o ;rx.h m%pdrKh jk ÈYdjg c, wxY= 

.uka lsÍula isÿ fkdfõ'

●● ;rx. p,s;h

by; WodyrK foflys § i|yka l< ;rx. .uka lrkafka øjHuh udOH Tiafia 

h' c,fha we;s jk ;rx.j, udOHh c,h hs' ,Kqj Èf.a .uka lrk ;rx.j, 

udOHh ,Kqj iE§ we;s øjHh hs' udOHh iE§ we;s wxY= ;rx. iu. .uka fkdl, 

o tu tla tla udOHfha wxY=j, isÿ jk p,s;h u.ska udOHh yryd ;rx. f,i 

Yla;sh iïfm%aIKh fõ' by; udOH yefrkakg ;j;a fkdfhl=;a udOH yryd 

;rx. iïfm%aIKh fjhs' 

wmg fkdfhl=;a Yío wefikafka jd;h yryd .uka lrk èjks ;rx. u.ska h' 

èjksh jd;h yryd muKla fkdj øj iy >k udOH yryd o .uka lrhs'

øjHuh udOH Èf.a .uka lrk ;rx.j,g wu;rj øjHuh udOHhla rys;j 

.uka lrk ;rx. o we;' wdf,dalh tjeks ;rx. i|yd WodyrKhls' iQ¾hhd iy 

fmdf<dj w;r jd;h jeks øjHhuh udOHhla rys; m%foaYhla msysáh o iQ¾hhdf.a 

isg fmdf<djg wdf,dalh iy ;dmh ,efí' wdf,dalh iy ;dmh .uka lrkafka 

úoHq;a pqïnl ;rx. wdldrhg jk w;r" úoHq;a pqïnl ;rx. .uka lsÍug øjHuh 

udOHhla wjYH fkdfõ' 

.=jka úÿ,s ;rx. o úoHq;a pqïnl ;rx. fõ' .=jka úÿ,s úldYkd.drhlska úldYkh 

flfrk .=jka úÿ,s jevigyka .=jka úÿ,s ;rx. u.ska Tfí ksjfia .=jka úÿ,s 

hka;%h fj;g meñfKkafka jd;h yryd jqjo .-=jka úÿ,s ;rx. iïfma%IKh i`oyd 

jd;h wjYH fkdfõ' 

4'1 hdka;%sl ;rx.

ia,skalshla u.ska ;rx. p,s;h wdo¾Ykh l< yels h' ia,skalshla hkq jdfka 

lïìhlska ;ekQ oÕrhls' ia,skalshl Pdhd rEmhla 4'3 rEmfha oelafõ' 

ia,skalshla u.ska ;rx. wdo¾Ykh lsÍu i|yd 4'1 ls%hdldrlfuys fhfouq'
			 

4'3 rEmh - ia,skalshla
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 4'1 l%shdldrlu

wjYH øjH ( ia,skalshla

²² 4'4 rEmfha fmkajd we;s wdldrhg È. fïihla u; ia,skalshla ;nkak' 

²² ia,skalsfha tla fl<jrla w;ska w,a,d fïifha ;,h u; fomig p,kh 

lrkak' 

túg 4'4 rEmfha fmkajd we;s wdldrhg ia,skalsh Èf.a ;rx.hla .uka lrk nj 

Tng oel .; yelsjkq we;' 

;rx.fha p,s; ÈYdj

4'4 rEmh - ia,skalshla u.ska ;rx. wdo¾Ykh lsÍu

ia,skalsh

ia,skalsh Èf.a .uka lrk ;rx.h" m%pdrKh i|yd øjHuh udOHhla wjYH 

jk ;rx.hlg WodyrKhls' m%pdrKh i|yd udOHhla wjYH jk tjeks ;rx. 

y÷kajkafka hdka;%sl ;rx. f,i h' c, mDIaGh u; we;s jk ;rx." jd;h ;=< 

we;sjk èjks ;rx. iy .sgdrhl ;ka;=jla fm<Sfï § th u; we;sjk ;rx. 

hdka;s%l ;rx. i|yd WodyrK lsysmhls'

hdka;%sl ;rx. p,s;h i|yd udOH wxY=j, iyNd.s;ajh w;HjYH fõ' udOH wxY= 

p,kh jk ÈYdj iy ;rx.h .uka lrk ÈYdj mokï lrf.k hdka;%sl ;rx. 

j¾. follg fnÈh yels h'

	 1' ;S¾hla ;rx. (Transverse waves)
	 2' wkajdhdu ;rx. (Longitudinal waves)

s
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4'1'1 ;s¾hla ;rx. 

 4'2 l%shdldrlu

wjYH øjH ( ia,skalshla" ßnka má len,s lsysmhla

ia,skalsfha fmdgj,a lsysmhl l=vd ßnka má lene,s .eg .id 4'1 ls%hdldrlfï 

mßÈu p,kh lrkak' 

²² tys tla tla ßnka máh p,kh jk wdldrh ksÍlaIKh lrkak' 

;rx.fha p,s; ÈYdj

4'5 rEmh - ia,skalshg .eg .eiQ ßnka máj, p,s;h ksÍlaIKh lsÍu

ia,skalsh

.eg .eiQ 

má

 

fuys § ;rx.h .uka lrkafka w;ska w,a,d f.k we;s fl<jf¾ isg wfkla 

fl<jr ÈYdjg h' ßnka má .eg .eiQ ia:dk p,kh jk ÈYdjg ,ïn ÈYdjla 

Tiafia ;rx.h .uka lrkq Tng meyeÈ,sj oel .; yels h' fujeks" udOH wxY= 

p,kh jk ÈYdjg ,ïnl w;g m%pdrKh jk ;rx." ;S¾hla ;rx. f,i y÷kajkq 

,efí' tu ksid fuu ;rx.h ;S¾hla ;rx.hls'  

ksYap, c, mDIaGhlg .,a leghla jeks jia;=jla oeuQ úg we;s jk ;rx. m%pdrKfha 

§ udOH wxY= jk c, wxY= tla;rd mrdihla ;=< by<g;a my<g;a p,kh jk w;r 

;rx. me;sÍ hkafka tu c, wxY=j, p,s;fha ÈYdjg ,ïnl ÈYdjlg h'

c, mDIaGfha ma,diaála fnda,hla jeks ieye,a¨ jia;=jla ;nd c,fhys lsishï 

ia:dkhla l,Uk úg tu mdfjk jia;=j by<g;a my<g;a p,kh jk nj wms uq,§ 

i|yka lf<uq' mdfjk jia;=j by<g;a my<g;a p,kh jkafka mdfjk jia;=j u; 

c, wxY= uÕska by<g;a my<g;a n,hla fhfok ksid h' tu.ska c, wxY= by<g;a 

my<g;a p,kh flfrhs' túg ;rx.h me;sÍ hkafka Bg ,ïnl ÈYdjlghs' tA ksid 

c, mDIaGfha .uka lrk ;rx. o ;S¾hla ;rx. fõ' 
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;rx.h .uka lrk ÈYdj

wxY= 

p,s;h

wxY= 
p,s;h

4'6 rEmh - ;S¾hla ;rx.hl wxY= p,kh jk wdldrh

4'6 rEmfha fmkajd we;s wdldrhg ;S¾hla ;rx.hl ;rx.h m%pdrKh jk ÈYdjg 

,ïnlj wxY= lïmkh fõ'

§ we;s tla fudfyd;l § c, ;rx.hl yrialvla fmfkk whqre 4'7 rEmfhka 

oelafõ' tys B ysiaj,ska fmkajkafka tu fudfydf;a § c, wxY= p,kh fjñka 

mj;sk ÈYdj hs'

A

C D

B
YS¾Ihla

ksïkhla

4'7 rEmh - c, ;rx.hl yrialvla

;rx.fha p,s; 
ÈYdj

 

fuys A iy B ,laIHj, we;s wxY=" by< ÈYdjg .uka l< yels Wmßu ÿr .uka 

lr we;s wxY= h' ;rx.hl tjeks ia:dk YS¾I f,i ye¢kafõ' C yd D ys we;s wxY= 

my< ÈYdjg Wmßu ÿr .uka lr we;s wxY= h' ;rx.hl tjeks ia:dk ksïk f,i 

ye¢kafõ'

4'8 rEmfha fmkajd we;s wdldrhg ;ka;=jla by<g  yd my<g .eiaiSfï § tu 

;ka;=fõ  yg .kakd ;rx. o wh;a jkafka ;S¾hla ;rx. .Khg h'

4'8 rEmh - ;ka;=jl ;S¾hla ;rx. yg.ekSu

;ka;=fõ p,s;h ;rx.h .uka lrk ÈYdj

by< - 

my<

4'2 rEmh - ;sria ,Kqjl /<s;s we;s ùu
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4'1'2 wkajdhdu ;rx. 

4'3 l%shdldrlu

wjYH øjH ( ia,skalshla" ßnka máhla

ia,skalshla fïihla u; ;nd tla fl<jrla fïihg iú lrkak' bka miq 4'9 

rEmfha fmkajd we;s mßÈ wfkla fl<jr w;ska bÈßhg miq mig p,kh lrkak' 

ksoyia fl<jr bÈßhg ;,a¨ lrk úg tu fl<jf¾ we;s fmdgj,a f;rfmhs' 

fuh iïmSvkhla jYfhka y÷kajkq ,efí' w; miqmig p,kh lrk úg fmdgj,a 

tlsfklg ÿria fõ' th úr,khla jYfhka y÷kajkq ,efí' 

(transmission of energy)Yla;sh .e,Su

4'9 rEmh - ia,skalshla u.ska wkajdhdu ;rx. p,s;h wdo¾Ykh

iïmSvk

úr,kwxY= p,s; ÈYdj

.eg .eiQ máh

fufia ia,skalsh bÈßhg ;,a¨ jk úg iïmSvk iEfoñka o miqmig ;,a¨ jk úg 

iïmSvk ia:dkfha úr,khla iEfoñka o 4'9 rEmfha mßÈ ;rx. p,s;hka isÿ fõ' 

ia,skalsfha .eg .eiQ máh bÈßhg iy wdmiaig p,kh ùu Tng ksÍlaIKh l< 

yels h' wfkl=;a oÕr o tmßoafokau p,kh fõ' 

;rx.h .uka lrk ÈYdjg iudka;rj udOH wxY= foda,kh jkafka kï tjeks 

;rx. wkajdhdu ;rx. f,i ye¢kafõ' 

ia,skalsh Èf.a .uka lrk ;rx. wkajdhdu ;rx. nj Tng fmfkkq we;' iriq,la 

kdofldg tys oe;a;la Tfí we.s,s ;=äka iam¾Y lrkak' túg we.s,s ;=vg u`o 

fooreula oefkhs' Bg fya;=j iriq,a oe;a; udrefjka udrejg we.s,s ;=fvys .eàu;a 

bka bj;a ùu;a h' kdojk iriqf,ys we;s jk Tn fudn p,s;h lïmk hkqfjka 

y÷kajkq ,efí' 

èjksh yg.kafka fun÷ lïmk fya;=fjks' tu lïmk ksid yg.kakd ;rx. 

u.ska wmf.a Y%jK ixfõok we;s lrhs' Y%jK ixfõokh we;s lrk fuu ;rx. 

èjks ;rx. f,i y÷kajkq ,efí' jd;h ;=< yg.kakd èjks ;rx. wkajdhdu 

;rx.j,g WodyrKhls'
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;S¾hla ;rx. wkajdhdu ;rx.

;rx.h p,kh jk ÈYdjg ,ïnlj 

wxY= p,kh fõ'

;rx.h p,kh jk ÈYdjg iudka;rj 

wxY= p,kh fõ'

>k yd øj mDIaG u; fyda ,Kq" lïì 
wdÈh Èf.a m%pdrKh fõ'

Wod: c, ;rx.

>k" øj iy jdhq yryd m%pdrKh fõ'

Wod : èjks ;rx.

4'1'3 ;rx. p,s;h yd iïnkaO fN!;sl rdYs

;rx.hla hkq tla ia:dkhl isg ;j;a ia:dkhla olajd .uka lrk le<öuls' tu 

ksid ld,h iy ÿr hk rdYs fol u iu`. wxY=j, isÿ jk úp,k ;rx.j, wvx.= 

fjhs' iajNdjfha  wmg olskakg ,efnk ;rx.j, fndfyda úg fuu úp,k b;d 

ixlS¾K wdldrj, úp,k hs' kuq;a" fuu mdvfï § wm i,lkafka b;du;a u ir, 

wdldrfha ;rx. jk ihskdldr ;rx. kñka ye¢kafjk ;rx. ms<sn| j muKls' 

4'10 rEmfha fmkajd we;s m%ia;drfha olajd we;af;a ;rx. p,s;hg iyNd.s jk tla 

wxY=jl" tys uOH msysàfï isg úia:dmkh" ld,h iu`. úp,kh jk wdldrh hs' 

WodyrKhla f,i ld,h to jk úg tu wxY=fõ úia:dmkh Y=kH fõ' ld,h;a iu. 

fuu wxY=fõ úia:dmkh l%ufhka  jeä ù t1ys § Wmßu Ok úia:dmkhla ,nhs' 

bkamiq l%ufhka úia:dmkh wvq ù t2 § kej; Y=kH ù RK ÈYdjg úia:dmkh 

ùug mgka .kshs' ld,h t3 jk úg Wmßu RK úia:dmkhla .kakd tu wxY=fõ 

úia:dmkh t4 § kej; Y=kH fõ' ld,h;a iu. fuu p,s;h kej; kej;;a isÿ fõ' 

wxY=j to isg t4 olajd isÿ lrk p,s;h tla foda,khla f,i ye¢kafõ' 

úia:dmkh úia;drh YS¾Itla foda,khla

ksïk

^ld,dj¾;h&

T

ld,h

4'10 rEmh - wxY=fõ úia:dmkh" ld,h iuÕ úp,kh jk wdldrh

to t1 t2 t3
t4

4'11 m%ia;drfha olajd we;af;a tla fudfyd;l § ;rx. p,s;hg iyNd.S jk ish¨ 

u wxY=j," tAjdfha uOH msysàfï isg úia:dmkh tu tla tla wxY=jg m%Njfha isg 

we;s ÿr iuÕ úp,kh jk wdldrhhs'  



74 75fkdñf,a fnodyeÍu i|yd h fkdñf,a fnodyeÍu i|yd h

;rx. iy tajdfha fh§ï 	 fN!;sl úoHdj 

λ
^;rx. wdhduh&

λ
^;rx. wdhduh&

λ

úia;drh

úia:dmkh

ksïkhla

m%Njfha isg 
we;s ÿr

tla ;rx.hla

4'11 rEmh - tla tla wxY=fõ úia:dmkh" tla tla wxY=jg m%Njfha isg we;s ÿr iuÕ úp,kh

YS¾Ihla

lUhla Èf.a .uka lrk ;rx. jeks ;S¾hla ;rx.j, § tla fudfyd;l § wmg 

fmfkk ;rx. yevh" m%Njfha isg we;s ÿr iu. úia:dmkh fjkia jk wdldrh 

fmkajk m%ia;drh u fjhs' wkajdhdu ;rx. i|yd o ÿr iu. úia:dmkh fjkia 

jk wdldrh 4'11 rEmfha fmkajd we;s wdldrfha m%ia;drhlska oelaúh yels h'

fuu m%ia;dr weiqfrka wmg ;rx. wdY%s; rdYSka lsysmhla w¾: oelaúh yels h' 

●● ;rx.hl úia;drh (Amplitude)
;rx. p,s;hg iyNd.S jk wxY= úiska uOH msysgqfï isg isÿ lrk Wmßu úia:dmkh 

;rx.hl úia;drh f,i ye¢kafõ' 

●● ;rx. wdhduh (Wavelength)
;rx. p,s;hg iyNd.s jk tla wxY=jl isg tu p,s; iajNdjfha u mj;sk wdikak;u 

wfkla wxY=jg we;s ÿr ;rx. wdhduh ^λ& f,i ye¢kafjhs' WodyrKhla f,i 4'11 

rEmfha tla YS¾Ihl$ ksïkhl we;s wxY=jla tu wxY=fõ Ok fyda RK ÈYdfõ 

Wmßu úia:dmkhg meñK we;' B<Õ YS¾Ifha$ ksïkfha we;s wxY=jla mj;skafka 

o tu p,s; iajNdjfha u h' tneúka tu wxY= fol w;r ÿr tkï" wkqhd; YS¾I 

folla w;r ÿr ;rx. wdhduhg iudk fjhs' ;jo wkqhd; ksïk folla w;r ÿr 

o ;rx. wdhduhg iudk fjhs' 

●● wdj¾;  ld,h (Period)
tla wxY=jla úiska iïmQ¾K foda,khla isÿ lsÍu i|yd .; lrk ld,h wdj¾; 

ld,h (T) kñka yeÈkafõ' ;rx.hla tys ;rx. wdhduhg iudk ÿrla .uka lsÍu 

i|yd .; lrk ld,h o wdj¾; ld,hg iudk fjhs ^4'10 rEmh&'

●● ixLHd;h (Frequency)
tla wxY=jla úiska tall ld,hl § isÿ lrk foda,k ixLHdj ixLHd;h (f) kñka 

ye¢kafjhs' ixLHd;h wdj¾; ld,fha mriamrh (1 / T)g iudk h' ixLHd;h uekSu 

i|yd Ndú; jk tAllh y¾Üia (Hz) f,i ye¢kafjk w;r y¾Üia tlla ;;amrhg 

foda,k tlla f,i w¾: oelafjhs' 

					   
f  = 1 
      T
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●● fõ.h (Speed)

;rx.hla tla wdj¾; ld,hla (T) ;=< § ;rx. wdhduhg iudk ÿrla .uka lrhs' 

t ksid tys fõ.h v = λ / T ke;fyd;a v = f λ fjhs' 

wu;r ±kqug

fõ.h (v)	 =	 ixLHd;h (f)	 ×	 ;rx. wdhduh (λ)
m s-1			            Hz				    m

4'2 úoHq;a pqïnl ;rx. (Electromagnetic waves)
 fuys we;s rEmfha we;af;a .=jka úÿ,s ;rx. ÿf¾laIhls' 

b;d ÿr msysá iuyr ;rej, isg tk .=jka úÿ,s ;rx. 

ÿf¾laI wekafgkdjg ,efnhs' fuu .=jka úÿ,s ;rx.j, 

wvx.= f;dr;=re f;areï .ekSu u.ska wmg úYajfha 

b;sydih f;areï .ekSug yels fõ'  .=jka úÿ,s ;rx. 

hkq úoHq;a pqïnl ;rx. úfYaIhls' oeka wms úoHq;a 

pqïnl ;rx. ms<sn|j jeäÿrg úuid n,uq'

úoHq;a pqïnl ;rx. m%pdrKh i|yd udOH wxY=j, iyNd.s;ajhla wjYH fkdfõ'   

tlsfklg ,ïnlj foda,kh jk úoHq;a lafIa;%j,ska yd pqïnl lfIa;%j,ska fuu 

;rx. iukaú; jk w;r" úoHq;a iy pqïnl hk lafIa;% foflys u lïmk ÈYdj,g 

,ïnl ÈYdjg fuu ;rx. m%pdrKh fõ'  

úoHq;a 
lafIa;%h

;rx. m%pdrK 
ÈYdjpqïnl 

lafI
a;%h

;rx. wdhduh

rEmh 4'12 - úoHq;a pqïNl ;rx.hl úoHq;a iy pqïnl lafIa;% msysgk wdldrh

ßla;lhla ;=< § ish¨ úoHq;a pqïnl ;rx. 2'998 × 108 m s-1 fõ.fhka .uka lrhs 

^th .Kkh lsÍïj, § 3 × 108 m s-1 f,i Ndú; lrkq ,efí&' øjHuh udOHj, § 

fõ.h ßla;hl § fõ.hg jvd wvq jk w;r tA wkqj ;rx. wdhduh o fjkia fjhs' 

úoHq;a pqïnl ;rx.j, fõ.h c, tAjdfha ixLHd;h f iy ;rx. wdhduh λ w;r 

iïnkaOh c = f λ fõ'	
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úoHq;a pqïnl ;rx.j, jeo.;a ,laIK 

²² ndysr úoHq;a yd pqïnl lAfIa;% u.ska fuu ;rx.j,g n,mEula fkdue;'

²² iïfm%aIKh i|yd udOHhla wjYH fkd fõ' 

²² ßla;fha § 3 × 108 m s-1 fõ.hlska .uka lrhs' 

4'2'1 úoHq;a pqïnl j¾Kdj,sh

tla tla ixLHd; mrdij, § úoHq;a pqïnl ;rx.j, .=K úYd, jYfhka fjkia 

fjhs' ixLHd;h wdfrdayK ms<sfj<g úoHq;a pqïnl ;rx. fm<.eiaùfuka ,efnk 

igyk úoHq;a pqïnl j¾Kdj,sh f,i ye¢kafõ' úoHq;a pqïnl j¾Kdj,shg wh;a 

m%Odk ;rx. j¾. my; j.=fõ oelafõ' 

;rx. j¾.h ixLHd; mrdih (Hz)
.eud lsrK                     >   3 × 1019

tlaia lsrK      3 × 1017     
 -   3 × 1019

mdr cïnQ, lsrK 7.69 × 1014   -   3 × 1017 

oDYH wdf,dalh     4.28 × 1014        -      7.69 × 1014

wfOdarla; lsrK         3 × 1012         -    4.28 × 1014   

laIqø ;rx.       3 × 109       
 -    3 × 1012

.=jka úÿ,s ;rx.                     <   3 × 109
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4'2'2 úoHq;a pqïnl ;rx.j, Ndú;

²	 oDYH wdf,dalh (Light)

oDYH wdf,dalh hkq úoHq;a pqïnl j¾Kdj,sfha wmf.a wei ixfõ§ jk mrdih 

hs' th iïmQ¾K úoHq;a pqïnl j¾Kdj,sfhka b;d l=vd fldgila muKls' oDYH 

wdf,dalfha ixLHd; mrdih 4'28 × 1014 Hz isg 7'69 × 1014 Hz olajd jk w;r thg 

wkqrEm ;rx. wdhdu mrdih jkafka 690 nm isg 400 nm olajd h' fuu ;rx. 

wdhdu mrdifha wvq u ;rx. wdhduh ^jeäu ixLHd;h& iys; m%foaYh wmg oï 

meyefhka Èia fõ' ;rx. wdhduh l%ufhka jeä jk úg tkï" ixLHd;h l%ufhka 

wvq jk úg bkaäf.da" ks,a wdÈ jYfhka r;= olajd l%ufhka meyeh fjkia fjhs' 

foaÿkafka j¾K y;la f,i wm y÷kd .kafka fuu j¾K hs'

²	 .eud lsrK (Gamma rays)
						           

4'14 rEmh - .eud lsrK Ndú; jk wjia:djla

.eud lsrK" úlsrKYS,S uQ,øjH u.ska 

ksl=;a lrk tla ;rx. j¾.hls' .eud 

lsrKj, ixLHd;h b;d wêl jk 

w;r tAjdfha wvx.= Yla;s m%udKh o 

b;d wêl h' >k jdfka ;yvq iy 

fldkal%SÜ wdÈh mjd úksúo hdfï 

yelshdjla .eud lsrKj,g we;' .eud 

lsrK u.ska iÔù ffi, úkdY flfrk 

neúka ms<sld ffi, úkdY lsÍug fuu 

lsrK fhdod .efka' 

wdydr iy Y,Hl¾u i|yd Ndú; lrk WmlrK wdÈh ÔjdkqyrKh lsÍu i|yd o 

.eud lsrK Ndú; flfrhs'

²	 X - lsrK (X - rays)

X - lsrK nyq,j u fhdod .kafka YÍr wNHka;rfha PdhdrEm .ekSu i|yd h' 

wmf.a YÍrfha we;s uDÿ mgl yryd X - lsrK myiqfjka .uka lrk kuq;a wiaÓ 

yryd .uka lsÍfï § X - lsrKj, ;Sj%;dj fndfyda ÿrg wvq fjhs' X - lsrK 

cklh l%shd;aul l< úg X - lsrK PdhdrEmh .ekSug fmkS isák mqoa.,hdf.a 

YÍrfha wod< fldgi ;=<ska X - lsrK .uka lrhs' ta wkqj YÍrh wNHka;r 

PdhdrEmh .efka' wêl jYfhka X - lsrKj,g ksrdjrKh ùu ms<sld we;s ùug 

fya;= úh yels h'
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wu;r ±kqug

X - lsrK ksIamdokh jkafka wêfõ.fhka p,kh jk bf,lafg%dak f,dayuh 

b,lalhla u; .efgkakg ie,eiaùfuks' túg bf,lafg%dakj, pd,l Yla;sfhka 

fldgila X - lsrK njg mßj¾;kh fõ' 
                                                       

4'15 rEmh - X - lsrK PdhdrEm .ekSu

 

.=jka u.Skaf.a .uka u¨ iy keõ u.ska 

NdKav /f.k tk nyd¨ï (container) újD; 

fkdlr mÍlaId lsÍu i|yd o X - lsrK Ndú; 

flfrhs'

²	 mdrcïnQ, lsrK (Ultraviolet radiation) 

	mdr cïnQ, hkq zcïnQ,Zg by<ska msysá hkakhs' cïnQ, ^oï& hkq oDYH wdf,dalh 

iE§ we;s j¾K yf;ka ixLHd;h jeä u j¾Kh jk w;r mdrcïnQ, lsrK hkq 

cïnQ, j¾Khg jvd by< ixLHd; mrdihg wh;a ñksia wei ixfõ§ fkdjk lsrK 

j¾.hls' ñksia weig fkdfmkqk o" ó ueiaika jeks lDóka mdrcïnQ, lsrK i`oyd 

ixfõ§ nj fidhdf.k we;' iQ¾h wdf,dalfha mdrcïnQ, lsrK l=vd m%udKhla 

wvx.= h' úoHq;a úi¾ck u.ska iy riÈh jdIam ,dïmq u.ska o mdrcïnQ, lsrK 

ksmofjhs'

fuu lsrK u.ska ñksia isref¾ úgñka D ksmojk ksid hï m%udKhlg iQ¾h 

wdf,dalhg ksrdjrKh ùu m%fhdackj;a h' tfia jqj o wêl j mdrcïnQ, lsrKj,g 

ksrdjrKh ùfuka wefiys iqo iy ifuys ms<sld we;s úh yels h'

	                                   

4'16 rEmh - mdrcïnq, lsrK ksmofjk wjia:djla

frday,aj, úIîc úkdY lsÍug 

mdrcïnQ, lsrK Ndú; fjhs' iuyr 

ridhksl øjH mdrcïnQ, lsrKj,g 

ksrdjrKh jQ úg È,siSula we;s fjhs' 

nexl= jeks wdh;kj, uqo,a 

fkdaÜgqj, we;s ryiH ixfla; 

mÍlaId lsÍug fuu ixisoaêh Ndú; 

fjhs' iuyr frÈ fidaok l=vq 

j¾.j,g fujeks ridhksl j¾. 

tl;= flfrhs' tu l=vq Ndú; lr 

fia¥ frÈ ysre t<shg ksrdjrKh jQ 

úg nen<Sula we;s fjhs'
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²	 wfOdarla; lsrK (Infrared radiation)

oDYH wdf,dal mrdifha r;= j¾Khg my< ixLHd; iys;" wmf.a weig fkdfmfkk 

;rx. mrdih wfOdarla; lsrK f,i ye¢kafõ' r;a jQ jia;= u.ska wfOdarla; lsrK 

ksl=;a jk ksid;a" tu lsrK wmf.a iu u; jegqKq úg WKqiqï njla ±fkk ksid;a 

wfOdarla; lsrK fndfyda úg ;dm úlsrK f,i o ye¢kafjhs'

4'17 rEmh - ;dmc PdhdrEmhla

wmf.a YÍrj,ska o wfOdarla; ;rx. msg 

flf¾' YÍr wjhjj,ska msg flfrk 

;dmc ;rx. weiqßka ;dmc PdhdrEm ,nd 

.efka' tu.ska hï hï frda. y÷kd.; 

yels fõ' 

;jo" wfOdarla; fofk;s iy leurd Ndú; 

lsÍfuka" rd;S% ld,fha § isÿ flfrk 

ñksiqka fyda i;=kaf.a ls%hdldrlï 

ksÍlaIKh lr .; yels fõ'

ÿria: md,lj, isg rEmjdyskS hka;% olajd ix{d heùug Ndú; jkafka wfOdarla; 

lsrK hs' cx.u ÿrl:kj, iy mß.Klj, wvx.= leurd fndfyduhla wfOdarla; 

lsrKj,g ixfõ§ fjhs' fN!; Ñls;ail m%;sldr l%u i|yd o wfOdarla; lsrK 

Ndú; fõ'

  4'18 rEmh - wfOdarla; ;rx. Ndú; jk wjia:d

(a) ÿria: md,lhla (b) wfOdarla; leurdjla

   

²	 laIqø ;rx. (Micro waves)

wfOdarla; lsrKj,g wvq ixLHdj,ska hq;= úoHq;a pqïnl ;rx. mrdih laIqø 

;rx. f,i ye¢kafjhs' f¾vd¾ moaO;s" cx.u ÿrl:k" iy laIqø ;rx. Wÿkaj, 

(micro wave ovens) laIqø ;rx. Ndú; fjhs'
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wu;r ±kqug

laIqø ;rx. wjfYdaIKh lrf.k tu Yla;sh lïmk pd,l Yla;sh ^;dmh& njg 

yerùfï yelshdjla c, iy fïo wKqj,g we;' wdydr msiSu i|yd .kakd laIqø 

;rx. Wÿkaj, uQ,O¾uh fuh hs' 

wêl cjhlska hq;a laIqø ;rx. ksmoùug wjYH jk laIqø ;rx. Wÿka iy f¾vd¾ 

moaO;sj, laIqø ;rx. ksmojd .kafka ue.akfg%dakh kï WmlrKh Ndú;fhks'

laIqø ;rx. o YÍrhg wys;lr n,mEï we;s lrhs' idudkHfhka laIqø ;rx. Wÿka 

idod we;af;a tAjdfha laIqø ;rx. msg;g fkd tk mßÈ h' tfy;a laIqø ;xr. Wÿka 

Ndú;fha § wkjYH f,i tAjdg wdikakj isàfuka je<lSu iqÿiq h' wêl f,i 

cx.u ÿrl:k Ndú; lsÍfuka o fud<hg ydks úh yels njg u; mj;shs'

laIqø ;rx. ksmojk 

ue.akfg%dakh

wdydr msiskafka 

fuu l=àrh ;=< h

wdydr

4'19 rEmh - laIqø ;rx. Wÿkla

²	 .=jkaúÿ,s ;rx. (Radio waves)
	

úoHq;a pqïnl j¾Kdj,sfha È.= u ;rx. wdhduh yd wvq u ixLHd;h iys; fuu ;rx. 

ÿria: ikaksfõokh i|yd Ndú; fõ' .=jkaúÿ,s ;rx. Wmojd .kafka .=jkaúÿ,s 

;rx. foda,l u.sks' wekafgkd (antenna) uÕska .=jka úÿ,s ;rx. iïfm%aIKh 

(transmisson) iy wdodkh (receiving) lrkq ,efí' wjYH f;dr;=re (information) 
wkqj .=jka úÿ,s ;rx.fha úia;drh fyda ixLHd;h fjkia lsÍu u.ska .=jka úÿ,s 

;rx. uÕska f;dr;=re iïfm%aIKh flf¾'
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 4'20 rEmh - .=jka úÿ,s ;rx. iïfm%aIKh yd wdodkh lsÍu   

4'3 èjksh (Sound)

jgmsgdfõ we;sjk úúO Yíoj,g fydÈka ijka §f.k isák úg Tng fkdfhl=;a 

Yío Y%jKh jkq we;' ix.S; NdKavhla jdokh jk úg tys ix.S; kdoh Tng ri 

ú`Èh yelafla th Y%jKh lsÍfuks' fuhg wu;rj fkdfhl=;a f>daIdldÍ Yío o 

wmg Y%jKh fõ' fuu Y%jKh keue;s ixfõokh we;s lrkq ,nk Yla;sh èjksh 

kï fõ'

4'21 rEmh  - fmrÈ. ix.S; NdKav jdokh

4'22 rEmh - yhs,d .ia ueähd 

4'22 rEmfha fmkajd we;s yhs,d kue;s ueähka 

j¾.h ol=Kq wefußldfõ jdih lr;s' fuu 

ueäfhda fn,a,g háka msysá" neÆkhla fuka 

msïîug yels fldgila u.ska Tjqkaf.a y`v jeä 

lr .ks;s' fuh l< yelafla msßñ i;a;ajhdg 

muKla jk w;r fuu ueä j¾.h k.k y`v" 

fjk;a ueähka k.k y`v fuka oi .=Khla 

muK ÿrg .uka lrhs' fuu i;=kaf.a y`v 

ksmofjkafka fuu neÆkfhka msglrk jd;h" ueähdf.a uqLfha m;=f,a msysá 

weÿKq mg, folla w;=ßka .uka lsÍfï § tu mg, lïmkh ùu ksid h' 
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YÍr wjhjhl lïmkh u.ska Yío ksl=;a lsÍfï yelshdj 

fndfyda i;=kag we;' mshdUk ó ueiail= .=uq .=uq y~ 

we;s lrkafka Wf.a ;gq fõ.fhka fomig ie,Sfuks' 

m,Õeáhka iy /yehshka Yíoh we;s lrkq ,nkafka 

ish mdoj, we;s fl¢ wfkla mdofhka msßue§fuka 

lïmkh lsÍu u.sks' i;=kaf.a y`v muKla fkdj ´kE 

u y`vla ksmojkafka jia;=j, we;s jk lïmk fya;=fldg f.k h'  wmg tu Yío 

wefikafka Yíoh jd;h ;=<ska ;rx. f,i wmf.a lka fj; meñŒu ksid h' wfma 

lg y~ we;sjkafka o iajrd,fha bÈß mi fldgfia we;s iajr ;ka;= lïmkh 

ùfuks' 

fuu mdvfï § wms èjks ;rx. m%pdrKh" èjks ,dlaI‚l iy èjks ;rx.j, 

fh§ï úuid n,uq' 

4'3'1 èjks ;rx. m%pdrKh

jd;h yryd èjksh m%pdrKh jk wdldrh f;areï .ekSu 

i`oyd Yío úldYhlska ksl=;a jk èjks ;rx.hla i,luq' 

Yío úldYhlska Yío ksl=;a jkafka tys we;s m%dÖrhla 

lïmkh jk úg hs' tjeks lïmkhla we;s ùug fmr  
m%dÖrh bÈßmi m%foaYh ;=, msysá jdhq wxY+kaf.a wyUq 

msysàu 4'23 (a) rEmfha fmkajd we;'

m%dÖrfha lïmk wdrïN jkafka th ol=Kq foig p,kh ùfuka hhs is;uq' m%dÖrh 

fufia ol=Kq foig p,kh jk úg" thg bÈßfhka we;s jdhq wKq bÈßhg ;,a¨ 

ù 4'23 (b)  rEmfha fmkajd we;s wdldrhg jd;fha iïmSvk m%foaYhla yg .kshs' 

m%dÖrfhka jdhq wKqj,g ,enqKq pd,l Yla;sh ksid fuu jdhq wKq bÈßfha we;s 

jdhq wKq iu`. .eàfuka iïmSvk m%foaYh bÈßhg .uka lrhs'
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 4'23 rEmh - èjksh wkajdhdu ;rx. wdldrfhka m%pdrKh

(a)

(b)

(c)

(d)

(e)

(f)

lïmkh jk m%dÖrh jïmig .uka lrk úg th wdikakfha 4'23 (c) rEmfha 

fmkajd we;s wdldrhg jd;fha úr,k m%foaYhla we;s fjhs' kej; m%dÖrh ol=K;a 

foig p,kh jk úg 4'23 (d) rEmfha fmkajd we;s wdldrhg ;j;a iïmSvk 

m%foaYhla we;s jk w;r th o ol=K;a mig .uka lrhs'

fuu wdldrhg m%dÖrh udrefjka udrejg jd;fha iïmSvk iy úr,k we;s lrk 

w;r tajd tl u fõ.hlska bÈßhg .uka lrhs' jd;h yryd .uka lrk èjks 

;rx.hla f,i ye`Èkafjkafka fuu iïmSvk iy úr,k hs' iïmSvkhla we;s jk 

úg tu m%foaYh ;=< we;s wKq ixLHdj jeä ùu ksid ;djld,slj mSvkfha jeä 

ùula isÿ fõ' ta wdldrhgu úr,khla msysgk m%foaYh ;=< ;djld,sl mSvk wvq 

ùula isÿ fõ' fuys § iïmSvk iy úr,k bÈßhg .uka lrk kuq;a" tla tla jdhq 

wKqj u.ska isÿ lrkafka hï uOH msysàula jgd lïmk muKla nj ie,lsh hq;= 

h' wKqj, p,s;h ;rx.h .uka lrk ÈYdjgu isÿ jk ksid èjksh wkajdhdu 

;rx. fõ' úh,s jd;h ;=< ldur WIaK;ajfha § èjksh ;;amrhg ógr 330la muK 

fõ.fhka .uka lrhs' 
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4'24 rEmh   -  ;,auiqka èjks ;rx. 

u.ska ikaksfõokh lrhs

èjksh .uka lrkafka jd;h ;=<ska 

muKla fkdfõ' jd;h ;=<ska èjksh 

.uka lrkjdg;a jvd jeä fõ.fhka 

èjksh c,h ;=< .uka lrhs' c,h 

;=<ska mKsúv hjk l%u iE§ we;af;a 

o tneúks' ;,auiqka tlsfkld w;r 

ikaksfõokh lrkq ,nkafka o èjks 

;rx. u.sks'

c,h yryd ;;amrhg ógr 1400l 

muK fõ.fhka èjksh .uka lrhs' 

c,hg;a jvd fyd`Èka >k øjH ;=<ska 

èjksh .uka lrhs'

jdfka ;=<ska ;;amrhg ógr 5000l muK fõ.fhka èjksh .uka lrhs' wE; tk 

ÿïßhl y`v f¾,a mS,s ;=<ska meyeÈ,s j Y%jKh l< yelafla tneúks'

						       								     

						       

4'25 rEmh - fmdf<dfjys lïmk u.ska 

	 khdg Yíoh Y%jKh fõ

khdg" fmdf<dfjys we;sjk lïmk        

oefkkafka Wf.a my< ykq wegh 

^wmr ykql wiaÓ& (lower jaw bone) 
u.ska  h' tu lïmk" wiaÓ yryd 

khdf.a lk fj; iïfm%aIKh lrkq 

,efí' tuÕska  f.d÷re lr .; yels 

i;=kaf.a mdoj, Yío khdg wefia'

wdf,dalh fuka fkd j èjksh me;sÍ hdug udOHhla ;sîu w;HjYH fõ' tkï 

èjks ;rx. hdka;s%l ;rx. fõ' tneúka ßla;hla ;=<ska èjksh .uka fkd lrhs' 

ßla;hla ;=<ska èjksh .uka fkdlrk nj my; oelafjk ir, mÍlaIKfhka 

fmkaúh  yels h'
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4'26 rEmh - èjksh m%pdrKhg udOHhla wjYH nj fmkaùu

ßla; fmdïmhg

>Kagd irdj

úÿ,s iSkqj

4'26 rEmfha oelafjk mßÈ >Kagd irdjla ;=< úÿ,s iSkqjla iúlr" tys iïnkaOl 

lïì bka msg;g f.k úÿ,s iemhqug yd iaúÉphlg iïnkaO lr we;' >Kagd 

irdjg ßla; fmdïmhla iúlr we;' ßla; fmdïmh u.ska irdj ;=< jd;h bj;a 

l< yels h' úÿ,s iSkqj kdo ùug i,iajd" bkamiq ßla; fmdïmh l%shd;aul l< úg" 

iSkqfõ yv weiSu l%ufhka wvq ù wka;sfï § y~ fkd weiS  hhs'

y~ fkd weiS hk wjia:dj" >Kagd irdj ßla;hla jQ wjia:dj hs' ßla; fmdïmh 

l%shd;aul l< wjia:dfõ isg >Kagd irdfõ ;snQ jd;h bj;a jk w;r wjidkfha § 

th ßla;hla njg m;a fõ' èjkshg ßla;lhla ;=<ska .uka l< fkd yels nj;a tys  

.uk i|yd udOHhla wjYH nj;a fuu mÍlaIKfhka Tng meyeÈ,s fõ'

4'3'2 èjks fõ.h

							        

4'27 rEmh - úÿ,s flàul § .s.=reï y~g 

fmr úÿ,s t<sh Èiafõ 

wE; we;s jk úÿ,s flàulska ksl=;a jk 

.s.=reï yv wmg wefikafka úÿ,s t<sh  

Èiaùfuka ál fõ,djlg miqjhs' úÿ,s 

flàu ksid bka ksl=;a jQ wdf,dalh wm 

fj; .uka fldg wfma weig we;=¿ jQ úg 

úÿ,s flàu wmg Èia fõ' wdf,dalh 

300" 000 km s-1 ^3 × 108 m s-1&  fõ.hlska 

.uka lrhs' tu ksid úÿ,s flàul § 

ksl=;a jk wdf,dalh wmg Èiaùug hkafka 

b;du;a flá ld,hls' úÿ,s flàu Èia jQ 

wjia:dfõ isg .s.=reï yv weiSug iaj,am 

fõ,djla .; jkafka isoaêh we;s jk ;ek isg wm fj;g we;s ÿr .uka lsÍug 

èjkshg" wdf,dalhg jvd jeä ld,hla .; jk ksid h'
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4'1'3 fldgfia idlÉPd flreKq ;rx. p,s;h yd iïnkaO fN!;sl rdYs èjkshg 

o fmdÿ h' 

♦♦ 0 oC úh<s jd;h ;=< èjksfha fõ.h 330 m s-1 muK fõ' jd;fha  WIaK;ajh 

by< h;a u jd;h ;=< èjksfha fõ.h jeä fõ' 30 oC § jd;h ;=< èjksfha 

fõ.h 350 m s-1 muK fõ'

♦♦ c,h ;=< èjksfha fõ.h 1400 m s-1 muK fõ' tkï jd;h ;=< èjks fõ.h 

fuka c,h ;=< èjks fõ.h isõ .=Khla muK fõ' jdfka oKavla ;=< èjks 

fõ.h 5000 m s-1 muK fõ'

4'3'3 èjks ,dlaIKsl

iuyr ix.S; NdKavj, y`v WÉp fõ' jh,Skfhka ksl=;a jk kdoh uDÿ h' wl=Kq 

.eiSula ksid wefik .s.=reï y~ ier h' fuu moj,ska èjksfha ,dlaI‚l iuyrla 

úia;r fõ' Yío tlsfklska fjkiaj y÷kd .ekSug bjy,a jk ,laIK èjks 

,dlaIKsl fõ' fï wkqj èjks ,dlaIKsl f,i y`ÿkajkafka úúO èjkshka lK 

u.ska fjka lr y`ÿkd .ekSug bjy,a jk lKg oefkk ixfõokhka h' m%Odk 

èjks ,dlaIKsl ;=kls'

	 1' ;dr;dj (pitch)		

	 2' yfå ier (loudness)
	 3' èjks .=Kh (quality of sound) 
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²	 ;dr;dj

4'4 l%shdldrlu

(a)

4'28 rEmh - lsh;a ;,hl tla fl<jrla l,ïm lr 

lïmkh lsÍu

(b)

tla lïmkhla
 

●● lsh;a ;,hla f.k tys 

tla fl<jrla 10 cm 

muK bÈßhg fkrd isák 

mßÈ th ,S leg follg 

ueÈfldg l,ïm lrkak' 

●● lsh;a ;,h lïmkh lr 

tys lïmk fõ.hla ksl=;a 

jk Yíohg weyqïlka 

fokak'

●● lsh;a ;,h ,S 

legfhka bÈßhg 

;sfnk m%udKh 5 cm 

ne.ska jeä lrñka by; 

mshjr isÿ lr ksl=;a jk 

Yíohg weyqïlka fokak' 

túg ksl=;a jk Yíofha ;shqKq nj l%ufhka wvq jk nj Tng oefkkq we;' 

lsh;a ;,fha È. jeäúg lïmk ixLHd;h wvq jk nj;a È. wvq jk úg ixLHd;h 

jeä jk nj;a Tng ksÍlaIKh l< yels h' túg ksl=;ajk Yíofha ;shqKq nj 

l%ufhka wvq jk nj Tng oefka' lKg oefkk fuu ixfõokh ;dr;dj f,i 

y`ÿkajkq ,efí' 

●● ;dr;dj hkq èjks ;rx.fha ixLHd;h u; rod mj;sk lKg oefk ixfõokh hs'

lsh;a ;,fhys ,S leghg bÈßfhka ;sfnk fldgfiys È. jeä jk úg tys lïmk 

ixLHd;h wvq fõ' tA wkqj lsh;a ;,fhka ksl=;a jk iajrfha ;dr;dj o wvq fõ' 

lïmkh jk jia;=jl lïmk ixLHd;h jeäj;a u jia;=fjka ksl=;a jk iajrfha 

;dr;dj by< k.sk w;r lïmk ixLHd;h wvqj;a u iajrfha ;dr;dj my; jefÜ' 

ix.S; iajr w;=ßka" uOH ziZ iajrfha ixLHd;h 256 Hz fõ' WÉp ziZ iajrfha 

ixLHd;h 512 Hz fõ' fï wkqj WÉp ziZ iajrfha ;dr;dj uOH ziZ iajrfha 

;dr;dj fuka fo.=Khls'

jd;fha èjks ;rx.hla .uka lsÍfï § jd; wKq tajdfha uOH msysàu jgd lïmk  

isÿlrk wdldrh lef;dav lsrK foda,fkalaIhl ;srh u; ld,hg tfrysj w`Èk ,o 

m%ia;drhla f,i ,nd.; yels h' lef;dav lsrK foda,fkalaIhg uhsfl%df*dakhla 

iïnkaO lr iriq,la u.ska Yíohla ksl=;a lsÍug ie,eiajQ úg 4'29 rEmfha fmkajd 

we;s wdldrhg foda,fkalaIfha ;srh u; tu ;rx.hg wkqrEm  m%ia;drh igyka 



90 91fkdñf,a fnodyeÍu i|yd h fkdñf,a fnodyeÍu i|yd h

fN!;sl úoHdj  	 ;rx. iy tajdfha fh§ï

fjhs' fufia lef;dav lsrK foda,fkalaIh u; Èiafjk m%ia;drfha yevh tu 

m%ia;drhg fya;= jQ èjks ;rx.fha ;rx. wdldrh kñka ye`Èkafõ' 

4'29 rEmh  - lef;dav lsrK foda,fkalaIfha ;srh 

u; èjks ;rx.hla Èiajk wdldrh

ixLHd;h wvq fyj;a ;dr;dj wvq yd ixLHd;h jeä fyj;a ;dr;dj jeä iriq,a 

follska ksl=;a jk èjks ;rx. foll ;rx. wdldr lef;dav lsrK foda,fkalaIh 

u.ska msßlaiQ úg ,efnk  m%ia;dr 4'30 rEmfhka oelafõ' 

WÉp ;dr;dj
^ixLHd;h jeä yd ld,dj¾;h wvq&

my;a ;dr;dj
^ixLHd;h wvq yd ld,dj¾;h jeä&

4'30 rEmh - lef;dav lsrK foda,fkalaIfha ;srh u; fjkia ;dr;d iys; èjks ;rx. Èiajk wdldrh
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²	 yfå ier

fnrhlg fiñka ;Ügq lrkak' bkamiq jeä n,hla fhdod ;Ügq lrkak' yfå 

fjki wOHhkh lrkak' m,uq wjia:dfõ yv —fyñka˜ wefik w;r fojk 

wjia:dfõ yv —yhsfhka˜ wefihs' èjkshl yfå ier èjks ;rx.h u.ska lk 

fj; f.k tkq ,nk  Yla;s m%udKh u; r|d mj;shs' fï wkqj —yfâ ier˜ hkq 

èjks ;rx.h /f.k hk Yla;sh wkqj lKg oefkk ixfõokh hs'

weÈ ;ka;=jla fm<Sfï § th ksYap,;d msysàfuka wE;g úia:dmkh jQ m%udKhg 

bka ksl=;a jk iajrfha ier o jeä fõ' ;ka;=j jvd wE;g fm<Sug úYd, ld¾hh 

m%udKhla l< hq;= h' túg ;ka;=j o jvd úYd, Yla;s m%udKhla èjks ;rx.hg 

m%odkh lrhs' ;ka;=jla wE;g fmÆ úg tys úYd, úia:dmkhla we;s fõ' tkï 

lïmkh úYd, úia;drhlska hqla; fõ' túg lïmkfhka WmÈk èjks ;rx.h o 

úYd, úia;drhlska hqla; fõ' tkï yfå ier;a èjks ;rx.fha úia;drh;a w;r 

iïnkaO;djla we;' lïmk úia;drh wkqj fjkia jk èjks ,dlaI‚lh f,i 

o yfå ier ie<lsh yelsh' lïmk úia;drh jeä jk úg yfå ier jeä fõ' 

lïmk úia;drh wvq jk úg yfå ier wvq fõ' yfå ier wvq yd yfå ier jeä 

èjks ;rx. foll ;rx. wdldrh lef;dav lsrK foda,fkalaIh u.ska msßlaiQ úg 

,efnk ;rx. wdldr 4'31 rEmfhka oelafõ' 

yfå ier wvq 

^uDÿ iajrh&
yfå ier jeä 

^y~ jeä iajrh&

4'31 rEmh - yfå ier jeä yd wvq iajr foll ;rx. wdldr

²	 èjks .=Kh

mshdfkdajla" jh,Skhla jeks tlsfklg fjkia ix.S; NdKav folla  tl u 

;dr;dfjka iy tl u yf`â iefrka hq;=j jdokh l< úg lKg tajd fjk fjku 

y`ÿkd.; yels h' fuf,i èjksh y`ÿkd .ekSu i`oyd lKg oefkk ixfõokh 

èjks .=Kh f,i y`ÿkajkq ,efí' 
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4'32 rEmh -  mshdfkdajla iy jh,Skhla jdokh lsÍu

iriq,lska o" jh,Skhlska o" mshdfkdajlska o kxjk ,o tl u ;dr;djlska hqla; 

tl u iajrhl ;rx. rgd lef;dav lsrK foda,fkalaIh u.ska msßlaiQ úg ,efnk 

;rx. wdldr 4'33 rEmfhka oelafõ'

tu ;rx.j,g tl u ixLHd;hla ;snqK o" ;rx. wdldrj, yevh fjkia nj 

fuu rEmfhka meyeÈ,s fjhs' tla tla NdKavfha y`v wmg fjk fjk u y`ÿkd.; 

yels wdldrhg fjkia j wefikafka fuu yevfha we;s fjkialu ksid h' fï 

wkqj" èjks .=Kh hkq hï Yíohl ;rx. wdldrfha yevh wkqj lKg oefkk 

ixfõokh hs'

4'33 rEmh - tl u ;dr;dfjka hq;a tl u iajrhl ;rx. yevh fjkia ùu

iriq,

jh,Skh

mshdfkdaj

4'3'4 Y%jH;d iSudj (hearing range)
mßirfha we;s ish¨ Yío wmg wefikafka ke;' wmg fkd wefik iuyr Yío 

fjk;a i;=kag wefia' úYd, lka we;s w,ska jeks i;=kag b;d wvq ixLHd; iys; Yío 

wefik w;r jjq,ka" ;,auiqka jeks i;=kaf.a lka b;d by< ixLHd;j,g ixfõ§ 

fjhs' ñksiqkag wefik ixLHd; mrdih 20 Hz isg 20" 000 Hz f,i idudkHfhka 

ie,fla' fuu ixLHd; iSud ñksia lfka Y%jH;d iSud jYfhka ye¢kafõ' tfy;a 

flfkl=f.a jhi jeä jk úg wefik by< ixLHd; iSudj l%ufhka wvq fõ' 
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20 Hz g jvd wvq èjks wfOdaèjks (infrasound) kï jk w;r 

20" 000 Hz g jvd jeä èjks w;sèjks (ultrasound) kï fõ' tkï 

w;sèjks ;rx. kñka ye`Èkafjkafka ñksidg fkd wefik" by< 

ixLHd; iys; èjks ;rx.h hs' 

ydjd" fvd,a*ska yd jõ,d jeks i;=kag 

20" 000 Hzg jeä —w;sèjks˜ ;rx. wefik 

w;r w,shdg 20 Hzg wvq —wfOdaèjks˜ ;rx. 

wefihs' n,a,kag ixLHd;h 40" 000 Hz 
olajd muK jk w;sèjks ;rx. wefia'
     

jjq,d rd;%S ld,fha § ndOl u.yrjd f.k mshdir lrkafka w;sèjks ;rx. 

wdOdrfhks' jjq,d mshdir lrk w;r u w;sèjks ;rx. ksl=;a lrhs' bÈßfha we;s 

ndOlj, je§ mrdj¾;kh ùu ksid wdmiq tk tu ;rx. m%;s.%yKh lsÍfuka tu 

ndOlj, msysàu ksYaph lr .ekSug yels fõ' tu ksid tAjd u. yßñka mshdir 

lsÍug jjq,dg yelshdj we;'

4'34 rEmh - jjq,d w;sèjks ;rx. Ndú; lrñka ndOl uÕyßuka mshdir lsßu

fvd,a*ska u;aiHfhda" f.dÿre i`oyd l=vd u;aiHhska fidhd .ekSug fuka u Tjqkg 

myr fok fudareka y÷kd .ekSug o w;sèjks ;rx. fhdod .ks;s' ;j o fvd,a*ska 

u;aiHfhda tlsfkld w;r ikaksfõokhg o w;sèjks  ;rx. fhdod .ekSu lr;s'

4'35 rEmh - fvd,a*ska u;aiHfhda tlsfkld w;r ikaksfõokhg w;sèjks ;rx. fhdod .ks;s
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w;sèjks ;rx.j,ska ñksidg we;s m%fhdack

w;sèjks ;rx. fkdfhl=;a jeo.;a ld¾hh i|yd fhdod .kq ,efí' uqyqfoa wjYH 

;ekaj, .eUqr fiùu i|yd w;sèjks ;rx. Ndú; flf¾' fuys § kefjys m;af,a 

iú lr we;s fidakd¾ (SONAR - Sound Navigaton And Ranging) kï WmlrKhla u.ska 

uqyqÿ m;a,g w;sèjks ;rx. iamkaohka hefõ' fïjd uqyqÿ m;af,a je§ mrdj¾;kh 

ù wdmiq meñKs úg ta i|yd .; jQ ld,h uefkk w;r tu.ska uqyqfoa .eUqr fidhd 

.efka'

4'36 rEmh - w;sèjks ;rx. fhdod uqyqÿ m;af,a .eUqr fiùu

iïfm%aIlh 

(transmitter)

kej

c,h

wkdjrlh 

(detector)

uqyqÿ m;a,

mrdj¾;kh jQ 

iamkaok 

(reflected pulses)

w;sèjks ;rx. 

iamkaok 

iïfm%aIKh 

(ultra sound pulse 
transmission)

uqyqfoa .eUqr uekSug wu;rj u;aiH ?ka .fõIKh lsÍu i|yd;a uqyqÿn;a jQ 

keõj, iqkanqka wkdjrKh lr .ekSug;a w;sèjks ;rx. fhdod.kq ,efí'

ksoiqk 1

kejl isg uqyqÿ m;a,g hjk ,o w;sèjks ;rx. iïfm%aIKh yd mrdj¾;kh ù 

wkdjrKh w;r ld, mr;rh 4 s kï" kefõ isg uqyqÿ m;a,g we;s ÿr fidhkak 

^c,h ;=< Yíofha fõ.h 1440 m s-1 f,i .kak&' 

  ;;amr 4l§ èjksh .uka l< ÿr = 1440 × 4

∴ kefõ isg uqyqÿ m;a,g we;s ÿr = 1440 
 × 4  

2
  = 2880 m

wkaO mqoa.,hka i|yd Ndú; jk w;sèjksl Wmeia i|yd w;sèjks ;rx. fhdod.kq 

,efí' 

ñksidf.a YÍrfha ;sfnk wjhj mÍlaId lsÍug Ndú; flfrk w;sèjks mßf,dalKh 

fyj;a (ultrasound scaning) ialEka lsÍfï § fhdod .kafka w;sèjks ;rx. fõ' 

frda.shl=f.a mmqj u; ;enQ w;s èjks iïfm%aIlhla u.ska hefjk w;sèjks ;rx. 

yDofha wNHka;r ì;a;sj,ska mrdj¾;kh ù tA fj; wdmiq ,efí' tu mrdj¾;kh 

jQ ;rx. wkdjrKh lr .ekSu u.ska yDofha tla ixfldapkhl § msglrk reêr 

mßudj" yDofha m%udKh" yDo iamkao w.h ms<sn| j f;dr;=re ,nd .; yels h'  
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;j o w;sèjks ;rx. uÕska .¾NkS ujlf.a .¾NdIh iy .¾NdIh ;=< isák 

orejdf.a ;;a;ajh ksÍlaIKh l< yels h' 

4'37 rEmh -	 .¾NkS ujla w;sèjks ;rx. u.ska 

mÍlaId lsÍu 

4'38 rEmh - w;sèjks ;rx. Ndú;fhka ,nd.;a 

.¾NdIh ;=< isák orejl=f.a rEmhla

4'39 rEmh - w;sèjks ;rx. fhdod uq;% .,a mqmqrjd yeÍu

 

w;sèjks ;rx." uq;%d .,a ;sfnk 

ia:dk u;g heùfuka tu uq;%d .,a 

fyj;a le,aishï Tlaif,aÜ iaMál 

lïmkh fldg mqmqrejd yeÍu tu 

;rx." frda.j,g m%;sldr lsÍu 

i`oyd Ndú; jk wjia:djls' 

^fuu Ys,amSh l%uh y÷kajkafka 

,sf;daá%mais kñks&'

WÉp ixLHd; w;sèjks ;rx. >k øjH ;=<ska .uka lsÍfuka miq jd;h ;=<g we;=¿ 

fkd fõ' tneúka >k øjHhla ;=< .uka .kakd tu ;rx.j,g jd ysveila yuq 

jqjfyd;a tu ysvei úksúo .uka fkd lrhs' fuu .=Kh .=jka hdkd fldgia  wdÈ 

>k fldgiaj, ;sìh yels wk;=reodhl ysia wjldY yd msmsreï wkdjrKh lr 

.ekSug Wmfhda.S lr.kq ,efí'

wu;r ±kqug

f,day fldgia mEiaiSu i|yd o w;sèjks ;rx. Ndú; lrkq ,efí' mEiaish hq;= 

f,day fyd¢ka iam¾Y jk fia ;nd w;sèjks ;rx. je§ug i,iajkq ,efí' tu.ska 

we;s jk lïmkh fya;=fjka f,day ;yvq fol tlg we;s,a,Sfuka úYd, ;dm 

m%udKhla ckkh ù iam¾Y jQ ia:dkj,§ tAjd øj ù tlg mEiafihs'
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4'3'5 ix.S; NdKav

iEu úg u wmg fndfyda Yío wefia' we;eï èjks ixfõokh lkg ñysß h' we;eï 

èjks ixfõokh lkg wñysß h' iriq,la o" jh,Skhla o" mshdfkdajla o jdokh 

l< úg ksl=;a jk èjks ;rx. lef;dav lsrK foda,fkalaIh u.ska msßlaiQ úg 

,efnk ;rx. wdldrh 4'33 rEmfhka olajk ,È' tu ;rx. wdldr tlsfklg 

fjkia jqj;a iudldr rgdj,ska hqla; fõ' 

l¾udka; Yd,djl úúO hka;% iQ;%j,ska msg jk f>daIdfõ ;rx. wdldrh lef;dav 

lsrK foda,fkalaIh u.ska msßlaiQ úg  ,efnk ;rx. wdldrh 4'40 rEmfhka oelafõ'

 

4'40 rEmh -  f>daIdjl ;rx. wdldrh

fuu ;rx.fha lsisÿ iudldr njla ke;' fuu ;rx.h úIudldr lïmkj,ska 

ksmoù we;' jdokh lsÍfuka lkg ñysß iajr we;s lrk NdKav ix.S; NdKav fõ' 

ix.S; NdKav ksmojd we;af;a tAjd jdokh l< úg iudldr f,i lïmkh jk 

mßoafoks'

ix.S; NdKav m%Odk jYfhka ;=ka j¾.hls'

²	 ;;a NdKav (String instruments)
²	 iud>d; NdKav (Percussion instruments)
²	 Y=Ysr NdKav (Wind instruments)

²	 ;;a NdKav

jh,Skh" is;drh" .sgdrh" nekafcdaj" fif,daj jeks weÈ ;;a lïmkh ùfuka y~ 

Wmojk NdKav ;;a NdKav ^;ka;=uh NdKav& f,i ye¢kafõ'

4'41 rEmh - ;;a NdKav lsysmhla

is;drh

jh,Skh

.sgdrh
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;;a NdKavj,ska k.k yf~ys ixLHd;h my; oelafjk idOl u; r|d mj;shs'

	 1' lïmkh jk ;;a fldgfia È.

	 2' ;; we§ we;s ;ru fyj;a ;f;ys wd;;sh

	 3' ;f;ys talSh È.l ialkaOh

²	 iud>d; NdKav

we§ we;s mg," o~q fyda ;yvq fyda lïmkh ùfuka y~ Wmojk NdKav y÷kajkafka 

zziud>d; NdKavZZ kñks' fuu NdKavj,ska y~ ,nd .ekSug ;Ügq lsÍug wjYH 

fõ'

4'42 rEmh - iu>d; NdKav lsysmhla

;í,dj" fnr" fvd,elalh" rndk" ojq," Wvelalsh" ;ïueÜgu hk ix.S; NdKav 

lïmkh jk mg, iys; NdKav lsysmhls' ihsf,df*dakh" lïmkh jk o~q iys; 

NdKavh ls' ;d,ïmg" iSkqj lïmkh jk ;yvq iys; NdKav fõ' 

iud>d; Ndkavj, mg,fha j¾.M,h yd mg,fha wd;;sh fjkia jk úg ;dr;dj 

fjkia fõ'

²	 Y=Ysr NdKav

fydrKEj" ngk,dj" ylaf.äh" ielaif*dakh" g%ï*Ü" la,eßkÜ jeks jdhq l|ka 

lïmkh ùfuka y~ Wmojk NdKav zzY=Ysr NdKavZZ kï fõ' 

 4'43 rEmh - Y=Ysr NdKav lsysmhla

Y=Ysr NdKavj, jdhq lf`oa È. wkqj yfâ ;dr;djh fjkia fõ'
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idrdxYh

²² udOHhla yryd fyda wjldYfha .uka lrk le<öula ;rx.hla f,i 

y`ÿkajkq ,efí'

²² ;rx. p,s;h i`oyd øjHuh udOHhla wjYH ;rx." hdka;s%l ;rx. f,i 

y`ÿkajkq ,efí'

²² udOH wxY= p,kh jk ÈYdjg ,ïnl w;g m%pdrKh jk ;rx." ;S¾hla 

;rx. f,i y`ÿkajkq ,efí'

²² udOH wxY= p,kh jk ÈYdjg iudka;rj m%pdrKh jk ;rx. wkajdhdu 

;rx." f,i y`ÿkajkq ,efí'

ksïkhla

úia;drh YS¾Ihla

;rx. wdhduh

²² tla wxY=jla úiska iïmQ¾K foda,khla isÿ lsÍu i`oyd .; lrk ld,h 

wdj¾; ld,h f,i y`ÿkajkq ,efí'

²² tla wxY=jla tall ld,hl § isÿ lrk foda,k ixLHdj ixLHd;h f,i 

y`ÿkajkq ,efí'

²² úoHq;a pqïnl ;rx. m%pdrKh i`oyd øjHuh udOHhla wjYH fkdfõ'

²² èjks ;rx. wkajdhdu ;rx. j¾.hls' 

²² èjksh iïfma%IKh ùu i`oyd udOHhla wjYH fõ'

²² ;dr;dj" yf`â ier iy èjks .=Kh hkq èjksfha m%Odk ,laIK ;=kls'

²² èjks ;rx.hl ixLHd;h u; ;dr;dj r`od mj;shss'

²² èjks ;rx.hl úia;drh u; yf`â ier r`od mj;shss'

²² èjks ;rx.hl ;rx. yevh u; èjks .=Kh r`od mj;shss'

²	 iudldr lïmkj,ska ñysß y~ o úIudldr lïmkj,ska f>daId o we;s fõ'

²	 ;;a NdKavj, weÈ ;;a lïmkh ùfuka o Y=Ysr NdKavj, jd; l|la 

lïmkh ùfuka o iu>d; NdKavj, we§ we;s mg," o~q fyda ;yvq  fyda 

lïmkh ùfuka o èjksh Wmojkq ,efí' 

²	 ixLHd;h 20 Hz g jvd wvq èjks wfOdaèjks (infrasound) kï jk w;r 

20 000 Hz g jvd jeä èjks w;sèjks (ultrasound) kï fõ' 

²	 tla tla i;a;ajhdg wefik èjks ;rx.j, ixLHd; mrdih tu i;a;ajhdf.a 

Y%jH;d iSudj jYfhka y÷kajkq ,efí'
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4'1 wNHdih 

^1& 	<uhs lKavdhula ksYap, c,h iys; fmdl=Kl c, mDIaGhg .,a leg ouñka  

tys ;rx. me;sfrkq wOHhkh l<y' 

   (i) 		;rx. uÕska ,nd .kakd Yla;shg isÿjkafka l=ula o@ 

 (ii) 		c, mDIaGh u; lvodis Trejla ;nd Bg álla wE;ska c, mDIaGhg .,a 

leg ouk úg" lvodis Trefõ thg wod< Tn lrk ksÍlaIKh l=ula o@ 

bka meyeÈ,s jkafka l=ula o@ 

 (iii) 	c, mDIaGhg isÿjk oE fmkaùug rEm igykla w¢kak' 

 (iv) 	c, mDIaGfha we;s jk ;rx. ljr hdka;s%l ;rx. .Khg wh;a fõ o@ 

  (v) 	by; lS ;rx. jd;fha we;s jk èjks ;rx.j,ska flfia fjkia fõ o@ 
 

^2& AB kï f,day máfha B fl<jr l,ïm lr fïihlg iïnkaO lr we;' 
A

B

 

			 (i) 	A fl<jrg imhk n,hlska th lïmkh ùug i,iajkq ,efí' túg 

tys yg.kakd tla lïmkhla ksrEmKh lsÍug o< rEm igykla w¢kak' 

Wmßu úia:dmk ksrEmKh lsÍug c  yd D wl=re fhdod .kak' 

		 (ii) 	lïmk úia;drh hkq l=ulaoehs tu A, c  yd d wl=re fhdodf.k myokak' 

	(iii) 	;;amr 5l § fuu f,day máfha lïmk 50la yg.kafka kï f,day máfha 

lïmk ixLHd;h fidhkak' 

               (iv)  f,day máh lïmkh jk úg jd;fha iïmSvk yd úr,k yg.kshs' 

wkqhd; iïmSvk 2la w;r ÿr iudk jkafka jd;fha yg.kakd èjks 

;rx. ms<sn| ljr rdYshg o@ 

	 (v)      (a) ixLHd;h u; r`od mj;sk èjks ,dlaI‚lh l=ula o@ 

	 (b) úia;drh u; r|d mj;sk èjks ,dlaI‚lh l=ula o@ 

(c) tl u ix.S; iajrhla ix.S; NdKav lSmhlska jdokh lrk ,È' 

tfy;a tu ix.S; NdKavj, kdoh fjk fjk u y÷kd.; yels h' 

fuh ljr èjks ,dlaI‚lh u; r`od mj;skafka o@ 
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^3& úoHq;a pqïnl ;rx. m%pdrKh i|yd udOH wxY= wjYH fkdfõ'

		  (i) 	úoHq;a pqïnl ;rx.j, ,laIK 3la ,shkak'

	(ii) (a) úoHq;a pqïnl ;rx. we;sjk úg yg.kakd úoHq;a lafIa;% yd pqïnl 

lafIa;% w;r fldaKh fldmuK o@ 

 			   (b) tu lafIa;% yd ;rx. me;sfrk ÈYdj w;r fldaKh fldmuK o@

^4& 	;s¾hla ;rx.hla .uka lrñka mj;sk ;ka;=jl fldgila my; rEmfha olajd 

we;'

A

D

B C

E

 

			   (a) fuys D yd E w;r ÿr iudk jkafka ;rx. ms<sn| ljr rdYshg o@

(b) ;j;a ljr wl=re folla w;r ÿßka tu rdYsh u oelafõ o@ tA ljr 

wl=re fol o@

^5& mdif,a ix.S; ldurfha úúO ix.S; NdKav we;' 	

	(i) tu ldurfha ;sìh yels hehs Tn is;k

	 (a) ;;a NdKav 2la

	 (b) iu>d; NdKav 2la

		  (c) Y=Ysr NdKav 2la 

		  kï lrkak'

(ii)	(a) ;;a NdKavhlska k.k yf~ys ixLHd;h flfrys n,mdk idOl 2la 

,shkak'

	 (b) 	iu>d; NdKavj,ska k.k yf~ys ixLHd; flfrys n,mdk idOl 2la   

,shkak'	

	 (c) Y=Ysr NdKavj,ska k.k yf~ys ixLHd;h flfrys n,mdk idOlh 

l=ula o@  

^6& fïjd úoHd;aul j meyeÈ,s lrkak'

	 (i) kdo jk iSkqjla w;ska we,aÆ úg th kdo ùu kj;S'

	(ii) ng k,djl isÿre ish,a, u jid kdo lrk úg § jvd isÿfrka isÿr újD; 

lrk úg § we;s yfå ;dr;dj fjkia h'

(iii) úÿ,s flàu yd f.rùï y~ we;s ùu tl u wjia:dfõ isÿ jqj o wmg 

f.rjqï y~ wefikafka úÿ,s t<sh fmkS iq¿ fõ,djlg miqj h'
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mdßNdIsl Yío ud,dj

	 hdka;%sl ;rx. 	 -- Mechanical waves

	 ;s¾hla ;rx.   	 -- Transverse waves
	
	 wkajdhdu ;rx.   	 -- Longitudinal waves

	 wdj¾; ld,h   	 -- Period

	 ixLHd;h   	 -- Frequency

	 úoHq;a pqïnl ;rx.   	 -- Electromagnetic waves

	 úoHq;a pqïnl j¾Kdj,sh -- Electromagnetic spectrum

	 mdrcïnq, lsrK 	 -- Ultraviolet radiation

	 wfOdarla; lsrK 	 -- Infrared radiation

	 CIqø ;rx. 	 -- Micro waves

	 èjks ;rx. 	 -- Sound waves

	 Y%jH;d iSudj 	 - Hearing range

	 wfOdaèjks 	 -- Infrasound

	 w;sèjks 	 -- Ultrasound

	 ;dr;dj	 -	 Pitch

	 èjks .=Kh	 -	 Quality of sound

	 yfå ier	 -	 Loudness

	 úia;drh	 -	 Amplitude


