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Properties of Waves

;rx.j, .=K

mßukaê; lïmk

¨ 

 mßukaê; lïmk f,i y`ÿkajhs' 

¨ fuhg fya;=j ld,h iu`. Yla;sh m%;sfrdaë n,j,g 
tfrysj jehùuhs'  

ld,h iu`. úia:dmkh ( -

ld,h iu`. úia:drh ( -
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lD; lïmk

¨ 

 lD; lïmk f,i y`ÿkajhs' 

  Wod (- · frÈ je,la w;ska w,a,d È.gu lïmkh 
lsÍu' 

iajdNdúl lïmk

¨ ´kEu jia;=jlg iajdNdúlj lïmkh ùug Ñ re
ixLHd;hla we;' uh iajdNdú; lïmkhhs' 

  Wod ( - · ir, wj,ïNhl"
 

¨ fuhska fmkShkafka iajdNdúl ixLHd;h 
      

T = 2p
l
g

f  = 
1

2p
g
l

u; r`od mj;sk njhs' 

 jia;=jg Yla;shla § ksoyia l< úg lïmkh jkafka 
iajdNdúl ixLHd;fhks' 

 Wod ( - ir, wj,ïNh tla me;a;lg weo w;yeßh úg
      

wkqkdoh

¨ 

 wkdkdoh f,i yÿkajhs' 

¨ fuys§ isÿjkafka iajdNdúl ixLHd;fhkau ndysrfhka 
Yla;sh ,efnk ksid úYd, úia:drhla iys;j lïmkh 
ùuhs' tajdyS jeä Yla;shla wka;¾.;h' 

  Wod (-  · gefldaud (Tacoma) md,fï ì`o jeàu 
    · microwave oven tll l%shdldÍ;ajh
    · f.drjk wjia:djl ksjdi fooÍu
    · md,ula u;ska .uka lstSfï§ ;d,hlg 

mdo fkd;eîu'  

¨ ;ka;=jl lD; ixLHd;h iu`. úia;drfha úp,kh 

¨ jia;=jlg lïmk ixLHd; fY%aKshla mej;sh yel' tajd 
ish,a,f.kau idfmaCIj jeä úia;drhla ,ndfoa' 

A

f iajdNdúl

f lD;

a

f0 2f0 3f0

wkqkdo wdo¾Ykh

¨ ndgka wj,ïNh Ndú;fhka wkqkdoh wdo¾Ykh l< 
yel' 
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¨ fuys f,day wj,ïNh t,jqï wj,ïNhf,i l%shd;aul 
fõ' 

¨ fuh lïmkh lr ksoyia l< úg" 

 keue;s ixLHd;fhka iajdNdúlj lïmkh fõ'  

¨ ±ka ;ka;=j Èf.a Yla;sh .uka lr lvodis wj,ïn 
ish,a, o lïmkh fõ' 

¨ fuu fudfydf;a lvodis wj,ïn ish,a, f,day 
wj,ïNfha ixLHd;hg iudk jk mßÈ lD; lïmkhl 
ksr; fõ' 

¨ ;=kajk M,efjk wj,ïnh t,jqu wj,ïnfha È.g 
iudk ksid ;=kajeks wj,ïnfha iajdNdúl ixLHd;ho 
iudk fõ' 

  l wj,ïnfha" 
      f  = flD; iajdNdúl 

¨ fï ksid ;=kajekak úYd, úia;drhlska lïmkh fõ' 

¨ j,k ys l wvq ksid iajdNdúl ixLHd;h jeäh' m,n,o  
l jeä ksid iajdNdúl ixLHd;h wvqh' 

 úia;dr igyk"

f  = 
1

2p
g
l

;rx. yeÈkaùu' 

¨ ........................................................................... rdYshl 
tl;=jla ;rx.hla f,i y`ÿkajhs' tu.ska Yla;sh 
iïfm%aIKh ùu fyda fkdùu isÿúh yel' 

;rx. iïnkaO w¾: ±laùï

t=0

t=T/4

t=T/2
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 j ® we`os ;ka;=jl ksoyia msysgqula olajd we;' oeka A 
,CIHfhka w,a,d ir, wkqj¾;Sh p,s;fha ksr; 
lrjk úg ;ka;=fõ úúO ,CIHj, msysàï 
lSmhla b;srs rEmj,ska fmkajd we;' 

 k ® A ir, wkqj¾;Sh p,s;fhka 1/4 la o T/4 l 
ld,hla o ;rx. jl%fhka 1/4 la o isÿ ù we;' 

 l ® t = T/2 ls' ir, wkqj¾;Sh p,s; j,ska 1/2 ls' 
jl%fhka 1/2 ls' 

 m ® t = 3T/4 ls' ir, wkqj¾;Sh p,s; j,ska 3/4 ls' 
jl%fhka 3/4 ls' 

 n ® t = T ls' A ir, wkqj¾;Sh p,s;hls' ;rx. 
jl%hls' 

 (1) ixLHd;h ® ...........................................................

         ........................................................... 

    · tall ld,hl§ m%Njfha isÿjk ir, 
wkqj¾;Sh p,s; ixLHdj$m%Njfha 
ixLHd;h ;rx.fha ixLHd;hhs' 

    ·  m%Njfha f  = ;rx.fha f 

    ·  tall ld,hl§ udOHfha wxY=j, isÿjk 
ir, wkqj¾;Sh p,s; ixLHdj o 
;rx.fha ixLHd;hg iudk fõ' 

    · ixLHd;h hkq m%Njh u r`od mj;sk 
.=Kdx.hls' 

 ·  udOHh .Kkdjla yryd .sh o f fjkia 
fkdfõ' 

 (2) wdj¾;   ® ...........................................................

         ........................................................... 

    · m%Njh tl ir, wkqj¾;Sh p,s;hla 
i`oud tajf.au udOHfha wxY=jla tl 
ir, wkqj¾;Sh p,s;hla i`oyd .;jk 
ld,h wdj¾; ld,h f,i yÿkajhs' 

 

ld,h

 (3) ;rx.     ® ..............................................................

         .............................................................. 

    · ;rx.hl ............................................... 
 
     msysgk .............................................. 

w;r  ÿr o ;rx. wdhduhls' 
      ^kuq;a i;H f,iu kï tjeks ,CIHh 

folla w;r l,d fjki 2p fõ'& 

wdhduh

Properties of Waves
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 (4) ;rx.   ®    ...........................................................

         ........................................................... 

         ........................................................... 

   
    · tl jl%hlg ;rx.h hk ÿr l fõ' 

;; amrhl§ jl %  .Kk f  fõ ' 
;;amrhlg hk uq¿ ÿr f lfõ' tkï" 

 

fõ.h

V = f l iïnkaOj

¨ ´kEu ;rx.hlg fhÈh yel' 

¨ f , ............................................................. r`od mj;S'  

 (a)  (i) ;S¾hla ;rx. kï" ............................. w;r ÿr 
  
   (ii) ........................................................... w;r ÿr
 
      (b) (i) wkajdhdu ;rx. kï" ......................... w;r ÿr
 
    (ii) ........................................................... w;r ÿr 

o ;rx. wdhduh fõ'

¨ V , .................................................................... 
r`odmj;sk .=Kdx.hls' 

 Wod ( - ̂ 1&  tlu y`v jd;h" øj " >k ;=< fjkia fõ.j,ska 
.uka lrkafka udOHh fjkiajk neúks' 

    ̂ 2&  .eyeKq yd msßñ lgy`v f fjkia jqj o jd;fha 
.uka lrkafka tlu fõ.hlsks' 

¨ fõ.h ...................................................... u; r`od mj;S' 

 Wod (- jd;fha jqj wdf,dalh èjkshg jvd jeä fõ.fhka 
.uka lsÍu'  

¨ l , fuh .......................................................... r`od mj;S' 

 Wod (- ^1& .eyeKq yd msßñ lgy`v ie,lSfï§ tlu 
udOHfha § .eyeKq yf`â f jeä ksid l wvq fõ' 

 
    V  =  f ­ l ̄  

 ^2& Yíohla tl udOHhl isg ;j;a udOHhlg 
hEfï§" 

     ­ V  =  f  l ­

  
    · tu úia;drh ........................................ 

u; r`od mj;skd .=Kdx.hls' 

    · A jeä ;rx.hl E jeäh' 
  
    · Yla;s ydks fkdfõ kï úia;drh ksh;h 

    · mßukaokh jkafka kï úia;drh wvq 
fõ' 

 

úia;drh 

;rx. j¾.SlrKh

¨ ;rx.fha .;s.=K mokï lrf.k myiqj msKsi ;rx. 
j¾.SlrKh l< yel' 

 (1)  udOHfha wxY= lïmkh ùu fyda fkdùu u;" 
 
  (I) ................................................. - udOHfha wxY= 

lïmkh ùula isÿfõ'  
  (ii) ................................................. - udOHfha wxY= 

lïmkhla wjYH fkdfõ'  

 (2) wxY= lïmkh jk ÈYdj u; j¾.SlrKh 

  (I)  ............................................................................ 

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

 (3) Yla;sh .uka lsÍu" fkdlsÍu u;" 

  (i) ................................................. - Yla;sh .uka 
lrhs' 

          ®   ............................................................

         ........................................................... 

         ........................................................... 

;rx.hl 

  (ii)  ............................................................... - Yla;sh 
iïfm%aIKh fkdfõ' 

(1) udOHfha wxY= lïmkh mokï lrf.k ;rx. 
     j¾.SlrKh

(I)  ;S¾hla ;rx.

Properties of Waves

¨ ;rx. m%pdrKh jk ÈYdjg ........................................... 
ir, wkaj¾;Sh p,s;hla isÿjkafka kï" tjeks 
;rx.hla ;S¾hla ;rx.hls' 

 Wod (-  .sgd¾ ;ka;=jl we;sjk ;rx. 
    c, mDIaGhl we;sjk c, ;rx.
    ish¨u úoHq;a pqïnl ;rx. 

K J I H G F E D C B A

m%pdrK ÈYdj
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¨ A , C , E , G , I , K hk wxY+ka uOH msysgqfï mj;S' 

¨ B, F , J tlu l,dfõ msysgk wxY=ka fõ' tajd YS¾Ij, h' 

¨ D , H ( - ) úia;drfha msysghs' ̂ ksïk&    

ir, wkqj¾;Sh p,s;h i,ld" 

uOH msysgqfï 

msysgk úg

úia;drfha

msysgk úg

Wod (- A , C , E , G Wod (- B , D , F

¨ udOHfha ;rx. m%pdrKh jk fõ.h fN!;sl .;s.=K 
ksh; kï" iEu wxY=jgu iudk fõ' kuq;a tu wxY= ir, 
wkqj¾;Sh p,s;fha ksr; jk fõ.h ;ekska ;ekg 
fjkia fõ'   

¨ YS¾I  ® Wmßu (+) úia;drhla iys; wxY= (J,F,B) 

¨ ksïk ® Wmßu (-) úia;drhla iys; wxY= (H,D) 

¨ fuys B wju ir, wkqj¾;Sh p,s;hla ù we;' 

¨ F,B g jvd tla ir, wkqj¾;Sh p,s;hla o" J , F g jvd 
;j;a ir, wkqj¾;Sh p,s;hla o f,i isÿù we;' 

¨ tkï fïjd tlu l,dfõ hehs ie,l=j o hdno YS¾Ij, 
2p l,d fjkila mj;S' 

¨ B yd J w;r 4p l,d fjkila mj;S' 

¨ fï whqßka udOHfha lsishï ÿrlska msysá wxY= folla 
w;r l,d fjki my; mßÈ fiúh yel' 

K J I H G F E D C B A

m%pdrK ÈYdj

l ÿrl§ l,d fjki  =  ................................................

 tall ÿrl§ l,d fjki = ........................................... 

 x ÿrl§ l,d fjki

;S¾hla m%.uk ;rx.hl wxY= lïmkh jk ÈYdj fiùu'

(I) § we;s fudfydf;a ;rx. wdlD;sh w`Èkak' 

(ii) ;rx.h m%pdrKh jk ÈYdjg ;rx. wdlD;sh uola 
bÈßhg ;,a¨ lr kj msysgqu w`Èkak' 

(iii) ̂ 1& msysgqfï isg ^2& msysgqu olajd B ysij,a ks¾udKh 
lrkak' tu.ska wxY= lïmkh jk ÈYdj ,nd.; yel' 

(ii)  wkajdhdu ;rx.

¨ ;rx. m%pdrKh jk ÈYdjg ........................................... 
wxY= lïmkh jkafka kï tjeks ;rx.hla wkajdhdu 
;rx.hls' 

 Wod (-  ia,skalshl wkajdhdu ;rx. 
    ish¨u èjks ;rx. 

¨ fuys§ wxY+kaj, idfmaCI <xùu fukau idfmaCI 
wE;aùï o isÿfõ' 

 iïmSvk ® wxY= talrdYS ù we;' mSvkh idudkH  
;;ajhg jvd ....................................... 

 úr,k ® wxY= w;r idfmaCI mr;rh jeäh' wxY= 
wE;h" tneúka mSvkh .............................

Properties of Waves

2p 2p

;S¾hla
;rx.hl§

wkajdhdu
;rx.hl§

iïmSvk úr,k iïmSvk úr,k iïmSvk

l

l
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¨ ;S¾hla fukau wkajdhdu ;rx.hl § o ir, wkqj¾;Sh 
p,s;h isÿjk ksid ;S¾hla weiqfrka wkajdhdu ;rx. 
meyeÈ,s lr we;' 

¨ tys§ bÈßhg isÿjk úia:dmk Ok o miq mi úia:dmk 
iDK o f,i i,ld we;' 

¨ iuyrla ia:dkj, fmr idlÉPd l< iïmSvk mj;S' 

¨ iïmSvkh fomi wxY= iïmSvkh ...................................   
lïmkh fõ' hdno iïmSvk folla w;r mr;rh l fõ’

¨ ú,hkhl fomi wxY= ú,hkfhka .................................   
lïmkh fõ' tajd w;r mr;rh o l fõ'  

 ·  fujeks m%ia;drhla wekao úg fuh" 

 (1) ;S¾hla fyda wkajdhdu ;rx.fha hï wxY=jl ld,h 
iu`. úia;dmkh f,i oelaúh yel' 

 (2) ;S¾hla fyda wkajdhdu ;rx.hl ÿr iu`. 
úia:dmkh f,i o ±laúh yel' 

udOHfha wxY= lïmk wjYH;djh mokï lrf.k 

;rx. j¾.SlrKh

(I) hdka;%sl ;rx. 

¨ fuys§ udOHfha wxY= hdka;%slj lïmkh ùu isÿfõ'  

 Wod (-  ish¨ èjks ;rx. 
    c, ;rx.
    .sgd¾ ;ka;=jl we;sjk ;rx.

¨ fïjd ßla;hla yryd .uka lsÍula isÿ fkdfõ' 

 Wod (-  ßla;hla yryd èjks ;rx. .uka fkdlsÍu' 

(ii) úoHq;a pqïNl ;rx. 

¨ tlsfklg ,ïNl ........................................................... 

yd ...................................................................  lïmkh 

¨ m%pdrKhg udOHhla wjYH ke;' 

 M

E

;rx.h
m%pdrKh jk ÈYdj

¨ fïjd ...................................................................  ;rx. 

fõ' ̂ ish¨u úoHq;a pqïNl ;rx.&

¨ fïjd ßla;h ;=<§  .........................................................  

fõ.fhka .uka lrhs' 

¨ udOHhl úoHq;a pqïNl ;rx.j, fõ.h" 

c =
1

me
u.ska ,efí' 

 m ® wjldYfha mdr.uH;djh

 e ® wod, wjldYfha mdrfõoH;djh

 ùfuka ............................................................................. 

we;sjk ;rx.hka úoHq;a pqïNl ;rx.hls' 

me j, udk fidhkak' 

¨ fuu úoHq;a pqïNl ;rx.j, Yla;sh lafjdkagu f,i 
mj;S' 

Yla;s lafjdkaguhl Yla;sh

Properties of Waves
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¨ úoHq;a pqïNl ;rx.j, ixLHd;h jeäjk ms<sfj,g 
úoHq;a pqïNl ;rx. fm<.eiaúh yel' th úoHq;a 
pqïNl j¾Kdj,sh f,i y`ÿkajhs'  

 

RW TW MW IR VL UV X g cos

l ¯

f ­ E­

(I)  f¾äfhda ;rx. ( Radio Waves)  

· wju ixLHd;hhs' Wmßu ;rx. wdhduhhs' ( l km 
.Kfha fõ'& 

 

(ii) TV ;rx. ( TV Waves)  

· VHF (Very High Frequency )

 · UHF  (Ultra High Frequency)- jeä ixLHd;hla mj;S

(iii) CIø ;rx. ( Micro Waves)  

· o;a; iïfm%IKhg m%Odk jYfhka Ndú; flf¾'  

(iv) wfOdarla; ^;dm úlsrK& ( Infrared)  

· ;dm ixfõok we;s lrhs' 

 · iQ¾hhdf.ka 45% fõ' 

 · night vision camera  j,§ 
 

(v) oDYH wdf,dalh ( Visible light )  

· r;=" ;eô,s " ly " fld<" ks,a " bkaäf.da " oï

 · r;= mdfgys ixLHd;h wju fõ' 

 · oï mdfgys ixLHd;h Wmßu fõ' 

 · iQ¾hhdf.ka 47% oDIH wdf,dalh fõ' 

 · ;rx. wdhduh 400-700nm
 

(vi) mdr cïnq, ( Vitra Violet)  

· j¾K fjkiaùï j,g fya;= fõ' 

 · iQ¾hhdf.ka 7%  fõ' 
 

(vii) X lsrK " g lsrK "  Cosmic lsrK 

· fïjdfha ixLHd;h b;d jeäh' 

 · fïjdg ksrdjrKh ùu ydkslrh

 · E = hf , f jeä neúka Yla;sh jeäh" tu Yla;sh YÍr 
wNHka;rfha mj;sk wKq whKSlrKh lsÍug 
fya;=fõ' 

 

/,s;s gexlsh

¨ ;rx.j, .=K wOHkHh lsÍu i`oyd Ndú; lrhs' 
 

wdf,dal m%Njh

fudagrh

c,
mDIaGh

ùÿre 
m;=,

;srh

¨ fuys§ c, ;rx. iEfok w;r th u;g by<ska 
wdf,dalh jeà c, mDIaGfhka j¾;kh ùu u.ska my< 
;srhg tys m%;sìïNhla jefÜ' tu m%;sìïNh weiqfrka 
;rx.j, .=K wOHkh l< yel' 

§ma;su;a w`ÿre w`ÿre w`ÿre§ma;su;a §ma;su;a §ma;su;a

l

l

¨ fuys§ YS¾Ij, wdf,dal lsrK wNsirKh lrhs' tneúka 
YS¾Ij, wkqrEm §ma;su;a wdf,dal ia:dk we;sfõ' 

^c, mDIaGfha by< fmkqu&

2p 2p

l

^;srh&

¨ ........................................................................................ 

............................................................................   ;rx. 

fmruqKq f,i yÿkajhs' ±ka fuhg wkqj YS¾Ij,g 

wkqrEm j mj;skafka §ma;su;a jdàkah'  

Properties of Waves
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¨ lïmk oKavla kï ........................................................ 

;rx. fmruqKq fõ' lïmk;=`vla kï" ...........................

 ............................ ;rx. fmruqKq fõ' 

¨ /,s;s gexlsh Ndú;fhka" 

(1) ixLHd;h fiùu' 

(I) ;rx. we;slrk m%Njh ^fudagrfha& ixLHd;h okafka 
kï" th ;rx.fha ixLHd;h fõ' 

(ii)  iefk,s mykla Ndú;fhka" 

 · fuys§ ;srfha tla ,CIHhla foi n,kak' túg ;rx. 
.uka lrkq fmfka'  

 · ±ka l%ufhka iefk,s myfka ixLHd;h jeä lrkak' 
 · ;j ÿrg;a fmr ,CIHh foiu n,d isákak' túg 

tla;rd fudfyd;l wod, ,CIHh t,sh jefgk iEu 
fudfyd;lu §ma;sulaj fmfka' 

 · tkï ;rx.h ia:djrj fmfka hkakhs'  

   ;rx.fha f  =  iefk,s myfka f 

(iii) N%fïCIh Ndú;fhka" 

 · fuys§ wLKavj wdf,dalh fhdokq ,nhs' kuq;a ;srh 
foi n,kqfha my; wdldrfha isÿrlsks' 

 · fofokdf.a ixLHd; iudk hkq wdj¾; ld,o iudk 
fõ' 

 · x ,CIHhg YS¾I meñfKk ixLHd;h isÿr meñfKk 
ixLHd;hg iudk jQ úg ;rx. .uka fkdlrkakd fia 
fmfka'

;rx.fha f  =  N%fïCIfha f 

 isÿre folla ;snqKfyd;a"

   ;rx.fha f  =  N%fïCIfha  f  x 2

(I)  iudka;r wdf,dalh Ndú;d lf<a kï" l hkq wkqhd; 
;rx. fmruqKq folla w;r mr;rhhs'    

(ii)  ,CIHdldr wdf,dal m%Njhla Ndú;d lf<a kï" 

(2) ;rx. wdhduh fiùu' 

l

1l

1h

h
q

tan q weiqfrka"

l
h

=
1l
1h

1 1 l  ,h  , h  o;a; ksid ta weiqfrka l fiúh yel' 

(3) ;rx. fõ.h fiùu' 

¨ f yd lokakd neúka" v =  f l weiqfrka v fiúh yel' 
 
¨ v  =   gh weiqfrka .eUqr (h) okafka kï v fiúh yel' 

¨ fuhg wkqj /<s;s gexlshl c,h msrùug fmr f,j,a 
lr mej;sh hq;=h' 

;rx.j, .=K

 (1) ;rx. mrdj¾;kh

 (2) j¾;kh

 (3) új¾;kh

 (4) ksfrdaOkh ̂ wêia:dmkh&

 (5) O%ejkg

 (6) fvdma,¾ wdprKh

(1) mrdj¾;kh

V = f l

¨ m<uq udOHhgu tk ksid fõ.h (V) 
 

¨ f 

¨  l 

¨ je§fï§ Yla;sh ydksjk ksid úia;drh ;rula wvqúh 
yel' 

¨ ´kEu ;rx.hla mrdj¾;kh ùu isÿfõ' 

¨ fuh isÿjkafka mrdj¾;k kshuj,g wkql+,jh'  

mrdj¾;k kshu (

. .i
r

Properties of Waves
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¨ fodaxldrh - hï Yíohla ndOlhl je§ kej; weiSu 
fodaxldrhhs' hï Yíohla kej; fjk;a 
Yíohla f,i weiSug kï tu Yíoh 
kej; '''''' lg miqj lkg weish hq;=h' 
tu ld,h ;=, Yíoh hk ÿr" 

   tfia 34m hdug kï ndOlh wju 
jYfhka 17m ÿßkaj;a ;sìh hq;=h' 

¨ oDV mrdj¾;kh yd uDÿ mrdj¾;kh

Ndú; (

oDV mrdj¾;kh uDÿ mrdj¾;kh 

·  ;r x.h  .uk a .k a k d 
udOHhg jvd ndOlh 
lïmkh ùu wmyiq kï 

· ;ka;=fjka ndOlh by<g 
lïmkh lsÍug W;aiy 
lsÍfï§ ndOlfhka ;ka;=j 
u; my<g n,hla we;sfõ' 
tu ksid Wv hg udre fõ' 

·  ;r x.h  .uk a .k a k d 
udOHhg jvd ndOlh 
lïmkh ùu myiq kï 

·  

ieye,a¨ 
uqÿj

j
j

k

l

m

n

k

n

l

m

·  l msysgqfï§  m;k
  iamkaohla p l,dfjkila 

iys;j mrdj¾;kh jQ uq,a 
w¾Ohla wêia:dmkh ù 
iïm%hqla; úia;drh 

    njg m;afõ'  

· l msysgqfï§  m;k w¾Ohla
  yd mrdj¾;k w¾Oh hk 

foflkau Ok úia:dmkhla 
mj;sk ksid wjidkfha uq¿ 
úia;dmkh o 

    njg m;afõ'   

¨ idudkHfhka /,s;s gexlsfha ì;a;shg lïì frda,la 
iïnkaO lr we;' tu.ska lrkqfha ì;a;sfha je§ 
mrdj¾;kh je,elaùuhs' 

¨ ±ka mrdj¾;kh isÿlsÍu i`oyd oDV ndOlhla fhdokq 
,nhs' 

ndOlh

¨ tjeks wjia:djl my< ;srfha msysàu my; mßÈ fõ' 

ndOlh by<g wdk; úg

/,s;s gexlsh Ndú;fhka wOHkh ^mrdj¾;kh&

mshjr (

(1) m;k ;rx. fmruqKq w`Èkak' 

(2) tajdg ,ïNlj m;k lsrKh w`Èkak' 

(3) m;k fldaKh = mrdj¾;k fldaKh jk mßÈ mrdj¾;k 

lsrKh w`Èkak' 

(4)  mrdj¾;k lsrKj,g w`Èk ,ïNlh mrdj¾;k ;rx. 

fmruqKq fõ' 

ndOlh my,g wdk; úg

ndOlh 

¨ fuys§ lïmk ;=vla Ndú;dlr we;' tneúka 
jD;a;dldr ;rx. fmruqKq iEfoa'  

Properties of Waves
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lïmk ;=vla Ndú;d l< úg

¨ fuys§ mDIaGh ;, mDIaGhla ksid" jia;= ÿr = m%;sìïn 
ÿr" jk mßÈ kej; lïmk ;=vla w`Èkak' ;rx. 
fmruqKq thska ksl=;a jkakd fia bkamiqj we`Èh yel' 

lïmk ;=vla Ndú;d l< úg

ndOlh W;a;, jk úg" 

¨ fuys§ ndOlh fyda ;rx. fmruqKq jl%kï lsrK tlla 
we`§u fjkqjg lsrK .Kkdjla we`§u isÿ lrhs' 

(2) j¾;kh

¨ j¾;kfha§ udOHh fjkiaùu ksid" 

 (1) m%fõ.h

 (2) ixLHd;h

 (3) ;rx. wdhduh o

 (4) l,dfõ

oV = f  l o

¨ j¾;kh isÿjkafka iafk,a kshuj,g wkql+,jh' 

iafk,a kshu

i1

i2

j

k

¨ fuhg wkqj n wvq udOHhl§ fldaKh jeäh' m%fõ.h 
jeäh' ;rx. wdhduh jeäh' 

/,s;s gexlsh Ndú;fhka j¾;kh wOHkh

¨ j¾;kh wOHkh lsÍug kï fõ.hka tlsfklg fjkia 
udOH folla mej;sh hq;=h' c, mDIaGfha we;sjk 
;rx.j, fõ.h" 

 tkï fuys c,fha .eUqr fjkiajk fldgia folla ;sìh 
hq;=h' ta i`oyd gexlsfha m;=,g rEmfha mßÈ ùÿre 
l=Üáhla fhdohs' túg h  idfmaCIj wvq Wils' wvq 2

.eUqrls' wvq fõ.hls' fuhg f,day l=Üáhla kqiqÿiq 
jkafka" túg c, mDIaGh yryd hk wdf,dalh m;=, 
yryd ;srig .ukal< fkdyels neúks' 

Properties of Waves
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V ­ V ¯

h1

h2

ùÿre
l=Üáh

¨ fuys ùÿre l=Üáh iys; fkd.eUqre udOHfha§" 

 (1) fõ.h wvqh
 (2) fldaKh wvqh' 
 (3) ;rx. wdhduh wvqh' 

fkd.eUqre

l=Üáh ,ïNlj mej;=fka kï" 

fkd.eUqre

fkd.eUqre .eUqre

l=Üáh wj;, úg" 

l=Üáh W;a;, úg" 

(3) új¾;kh

¨ új¾;kh ùug kï l ndOlhg fyda isÿrg jvd 

¨ fuys§ kej; tu .;s.=Ku mj;sk udOHhlg hk ksid 

fõ.h (v) 

 ixLHd;h (f)

 ;rx. wdhduh (l)

¨ ndOlhla ksl=;a jkakdfia ;rx. .uka lrk neúka 
              ;rx. fmruqKq 

ks¾udKh fõ'    

/,s;s gexlsh Ndú;fhka wOHkh

j

k

Properties of Waves
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¨ kwjia:dfõ isÿr úYd, neúka tu wjia:dfõ§ 
új¾;kh wvqh' 

fh§ï" 

¨ l wvq wdf,dalhg jvd l jeä èjks ;rx. ndOl miqlr 
fyd`Èka új¾;kh ùu' 

 
¨ ix.S; ixo¾Ykhl§ f wvq tkï l jeä bese Yíoh jeä 

ÿrlg weiSu' 

¨ .eyeKq lgy`vlg jvd msßñ lgy`v l jeäh' 
jeäÿrlg wefia' 

¨ TV ;rx.j,g jvd Radio ;rx.j, l jeä ksid Radio 
;rx. ndOl miqlr fyd`Èka új¾;kh ùu' 

(4) ;rx. wêia:dmkh

;rx. wêia:dmk uQ,O¾uh

¨ udOHhl ;rx. .Kkdjla mj;sk úg lsishï ,CIHhl 

isÿjk úia:dmkh tu ,CIHfha tla tla ;rx. u.ska 

fjk fjku we;slrk

        iudk fõ' 

Wod(-

_
a a 2a

_
-a -a -2a

¨ tla tla ;rx.j, úia;drhg jvd wêia:dmkh jQ úg 

úia;drh ......................................................................... 

fõ' túg Yla;sh ...................................................... fõ' 

¨ fuys§ mj;sk pd,l Yla;sho úNj Yla;sh njg 

mßj¾;kh ùu isÿfõ' tkï uq¿ Yla;sh .......................

 ...................................... úNj Yla;sh jeä ùu muKla 

isÿfõ'  

a
-a _

¨ fuys§ isÿjkqfha úNj Yla;sh o pd,l Yla;sh njg 
mßj¾;kh ùuhs' 

_

^wêia:dmkhg fmr& ^wêia:dmkhg miq&

¨ wêia:dmkhg fmr yd miq yevh fjkia fkdùfuka 
lshfjkafka wêia:dmkh jk wjia:dfõ§ wdlD;sh 
fjkia jqj o Yla;sfha fjkila isÿ fkdjk njhs'  

ksfrdaOkh yd ud¾. wka;rh w;r iïnkaOh

ks¾udKldÍ ksfrdaOkh

¨ udOHhl ;rx. lSmhla mj;sk úg tla tla ;rx.j, 

úia:dmkhg jvd ............................................................   

............................... tjeks wjia:djla ks¾udKldÍ 

ksfrdaOkh f,i yÿkajhs'   

Wod(-

_
a a 2a

ks¾udKldÍ ksfrdaOkh

¨ tla tla ;rx.j, úia;drhg jvd ..................................

 ........................................................... tjeks wjia:djla 

úkdYldÍ ksfrdaOkh f,i y`ÿkajhs'    

H

L

H

L

H

L

S2

S1

¨ tlu ixLHd; iy ;rx. wdhdu iys; tlu l,dfõ 

lïmkh jk m%Nj folla iys; udOHhla i,luq' tu 

udOHfha .ukalrñka hk úg rEmfha mßÈ Wia y`vj,a 

(H) yd my;a y`vj,a (L) weiqKs' tfia  ùug fya;=j fuys 

isÿjk úúO ksfrdaOkhka h' 

Properties of Waves
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 S ®1   

 S ®2   

 l   ®

 n   ®

¨ 

 ks¾udKldÍ ksfrdaOkhla fõ' 

¨ 

     f,i ,efí kï úkdYldÍ ksfrdaOkhls'

kq.eiqï (beats) ^iamkao&

jeo.;a (-

¨ ´kEu tlu j¾.fha ;rx. follska kq.eiqï iEÈh 
yel' kuq;a lkg wefikafka èjks kq.eiqï muKs' 

¨ tall ld,hl§ wefik Yío jeäùï .Kk fyda wvqùï 
.Kkg kq.eiqï ixLHd;h f,i y`ÿkajhs' 

f  = f  - fB jeä wvq

Wod(-

¨ fuys§ ke.eiqï 30la iE§u i;Hhls' kuq;a Yío folla 
w;r mej;sh yels Wmßu ld,mrdih 0.1 s la neúka 
ñksia lkg ;;amrhl§ weish yelafla 10Hz la muKs' 
tkï fuu kq.eiqï 30 fkdwefia' 

¨ tkï lkg weiSug kï m%Nj fol w;r ixLHd; fjki 
10 lg jvd wvq úh hq;=h' 

¨ wkqhd; Yío jeäùï folla w;r fyda wkqhd; wvqùï 
folla w;r ld,h kq.eiqï ld,dj¾;hhs' 

T  = 1 / f  B

iriq,a

¨ iriqf,a ±;s lïmkh ùu u.ska èjks ;rx. iEfoa' 

¨ wjiaÓ;sl >Q¾Kh wvqu iriqf,a jeäu ixLHd;h mj;S' 

tkï .......................................................... iriqf,a 

jeäu f mj;S' 

¨ bá" ueá" fmdá jeks fohla wdf,am lsÍfuka ialkaOh 
jeäù wjiaÓ;sl >Q¾Kh jeäfõ' r;a lsÍfuka o È. jeä 
ù wjiaÓ;sl >Q¾Kh jeäfõ' tu wdldr fol u.skau 
ixLHd;h wvqfõ' 

¨ mSß .eu u.ska ialkaOh wvqjk ksid tys f jeä ùu 
isÿfõ'  

/<s;s gexlsh Ndú;fhka wOHkh

¨ fuys§  ;nd we;s wjia:dj, ks¾udKldÍ ;s;a
ksfrdaOkhla isÿù jeä úia;drhla we;s ù §ma;sfhka 
fmfka' 

(5) O%ejkh

¨ iuyrla mod¾: fldgia yryd ;S¾hla ;rx. .uka 
lrk úg tajdfha lïmk ;, wfydais ù hhs' th O%ejkh 
f,i yÿkajhs' 

 O%ejkh l< yelafla ............................................ muKs'  
wkajdhdu O%ejkh l< fkdyel' 

 fuys O%ejkh fkdl, wl%uj;a ;rx. ............................
 ..........................  f,i y`ÿkajhs' 

 O%ejkh l< l%uj;a ;rx. .............................................. 
f,i y`ÿkajhs' 

 Wod (- ̂ 1& 

   ̂2&

Properties of Waves
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l

l

· N+ lïmkhla" .sks l`ÿ msmsreula" .%dylhla m;s; ùu 
jeks ldrkhla ksid uqyqo u; úYd, Yla;shla ksoyia úh 
yel' 

· tu Yla;sh ;rx.hla wdldrfhka uqyqo Tiafia .uka 
lrhs' fkd.eUqre c,hg meñfKSfï oS" 

N+ lïmk

· mDÓúh iEoS we;s N+ ;,j, we;sjk wia:dhs;djh ksid tajd w;r idfmalaI p,s;fhka we;súh yel' tys§ ksoyia jk Yla;sh 
;rx. wdldrfhka mDÓúh mqrd jHdma; fõ' 

· N+ lïmkh jk ia:dkh ''''''''''''''''''''''''''''''''' f,i y`ÿkajk w;r fl<skau by<ska mDIaGh u; msysgk ia:dkh ''''''''''''''''''''''''''' hs'  

wmsflakaøh

kdNsh

                 g wkqj"  

 1. fõ.h ̄  fõ' 
 2. f ksh;h
 3. l¯ fõ' 

 ^.eUqre c,fha § l 213 km fkd.eUqre c,fha § 10 km& 
¯V = f l¯

· fuhg wkqj fkd.eUqre c,fha .........¯ jk úg ..........­ jeä 
fõ' jeä Wilg by< hhs' úNj Yla;sh jeä fõ' 

· ;jo" iqkdñhl wdj¾; ld,h jeä w.hls' 
· m<uq j;dfõ iqkdñ rf<ka miq wk;=re myj hdug kï 

wdikakj mehlaj;a ld,hla ksÍlaIKh l< hq;=h' 
· ;jo c, uÜgu by< hdug fmr my< hdula isÿjk ksid 

uqyqo '''''''''''''''''''''''''''''''''''' .uka lsÍula isÿfõ' 

uQ,sl N+ lïmk ;rx. j¾.SlrKh

Body Waves ^wNHka;r& Surface Waves ^mDIaÁh&

· mDÓúh wNHka;rfha ks¾udKh jk Yla;sh mDÓú 
mDIaGhg meñfKk ;rx. j¾.h wNHka;r ;rx. hs' 

· j¾. 2 ls' 
 1. ......................................
 2. ......................................

· mDIaGh u;g meñfKk Yla;sh bkamiqj mDIaGh u; 
jHdma; jkafka fuu mDIaGh ;rx. f,i h' 

· j¾. 2 ls' 
 1. ......................................
 2. ......................................

 wNHka;r ;rx.hls' 
 wkajdhdu fõ' 
 Wmßu fõ.hla mj;S' 
 m<uqj <`.d fõ' 

-1 (5000 ms  - >k udOH)
 >k" øj" jdhq ish,a, yryd 

hhs' 
 iuyr i;=kag Y%jKh jk 

w;r iuyrlag Y%jKh 
fkdfõ' 

 wNHka;r ;rx.hls' 
 fõ.h ;rula wvq h' 
 fojekshg <`.d fõ' 
 ;S¾hla ;rx.hls' 
 øj yryd .uka fkdlrhs' 
 idudkHfhka ñksiqkag 

fkd±fka'  

 mDIaÀh ;rx.hls' 
 fõ.h wju w.hls' 
 wjidkfha <`.d fõ' 
 ñksiqkag ±fka' 
 ydks we;s fõ' 
 /<s wdldrfhka lïmkh 

fõ' 
 

P                                                   S                                                  L                                              R

·

 mDIaÀh ;rx.hls' 
 P, S g jvd fõ.h wvq h' 
 fomig lïmkh fõ' 
 ;S¾hla ;rx.hls' 
 ñksiqkag ±fka' 
 Yla;s ydksh we;s fõ' 
 Wmßu ydksh isÿ fõ' 
 ^fomig muKla foda,kh 

jk neúka ;rx.fha ish¨u 
Yla;sh fomig foda,kh 
ioyd jeh fõ'&

 f.dvke.s,s fomig
  foda,khla ioyd b;du 

wvqfjka Tfrd;a;= foa' 
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· fuys m%d:ñl ;rx.h meñKs fõ,dj iy oaú;sl ;rx. 
meñKs fõ,dj igyka lr.kq ,efí' 

 Wod - P ;rx.h 11.15 a.m g o S ;rx.h 11.17 a.m g o hehs 
is;uq' 

A

B

C

y+ lïmkhl flakaøh fidhd .ekSu' 

· d = 1600 km u`.ska ,efnkafka N+ lïmk uOHia:dkfha 
isg N+ lïmkh i;H jYfhka isÿjQ ia:dkfha ÿrhs' 

kdNsh
wmsflakaøh

A

C

B

· kuq;a by; lS wdldrhg m<uqj kdNsh fidhd tu kdNsh 
fiùug we`È w¾O f.da,dldr yeve;s jHqy u`.ska 
wmsflakaøh fiúh fkdyel' 

wmsflakaøh

· by; w¾O f.da,dldr jHqy mDÓú f.da,h u; wdmd;kh 
lrk jD;a; ;=k tla ia:dkhl fPaokh fkdjk nj 
fmfka' 

-1V uOHkh = 8 kmsP 
-1V uOHkh = 5 kms     S 

P

S

t
d

P
S

(t + Dt)

S = ut
d = V tP

P
S = ut
d = V (t + Dt)s

S

d = VS

d
VP

+ Dt(              )
d = 

d  = 1600 km

d weiqßka  t fidhuq

N+ lïmkh isÿù we;af;a" 
11.11 a.m, 11.12 a.m w;r § fõ'  

^A, B, C N+ lïmk udk uOHia:dk ;=kls'&  

z
r

uOHia:dkfha isg wmsflakaøhg 
idOdrK ÿr = ...................

N+ lïmk 
uOHia:dkh

fmdf<dj uÜgu

kdNsh fuu w¾O f.da,fha 
´kEu ;ekl mej;sh yel' 

2 2Ör  - z3

2 2Ör  - z1

2 2Ör  - z2

· r , r , r okS' jD;a; ;=k tla ,laIHhl § fPaokh jk fia z 1 2 3 

fiùfuka tla tla uOHia:dkfha isg wmsflakaøh ,efí' 

A

B

C

f,ai¾ (LASERS)

   f,ai¾ (LASER) hkq ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''' ( Light  Amplification by Stimulated of  
Radiation) hkak yl=¿jd oelaùuls' 

 fuys uQ,drïNh 1917 § we,anÜ whskaiaghska úiska 
bÈßm;a lrk ,o '''''''''''''''''''''''''''''''''''''''''''' ms<sn`o 
uQ,O¾uhhs'

:   iajhxisoaO úfudapkh

 e

 e  e  e  e  e  e  e  e  e

 E = hf

W;af;acs;
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* uQ,øjH mrudKqjlg Yla;sh ,nd ÿka úg tu mrudKq 
Yla;sh wjfYdaIKh lr W;af;acs; wjia:djg m;a fõ' 

* th wia:dhS neúka Yla;sh msg lrñka kej; CIKslj 
N+ñ wjia:djg m;a fõ' fuh ''''''''''''''''''''''''''' 

úfudapkhhs' 

* lafjdkagufha Yla;sh ................................ u.ska ,efí'

:   .yk wmj¾;kh

* lsishï uQ,øjH mrudKq idïm,hl Yla;sfhka 

............... Yla;s uÜgulg jvd Yla;sfhka ............... 
Yla;s uÜgul jeä mrudKq ixLHdjla mj;skafka kï 
tjeks wjia:djl .yk wmj¾;khla jkafka hehs lshkq 
,efí' 

* tf,i .yk wmj¾;khla ùu i`oyd Yla;s uÜgï 
3laj;a ;sîu w;HdjYH fõ'  

* fuys .............................. wjia:dj hkq N+ñ yd W;af;acs; 
uÜgï w;r mj;sk W;af;acs; wjia:djg idfmaCIj 
;rula ia:dhS;dj jeä Yla;s uÜguls' 

 e E3

 e  e  e  e  e E2

 E1

 1ms

 1ms

:  LASER fh§fï mshjr

03'  ............................................... ( Stimulated Emmition)   

 ñ; ia:dhS wjia:dfõ mj;sk wia:dhS bf,lafg%dakhla 
Yla;sh msg lrñka N+ï wjia:djg m;afõ' ta yd iudkj 
Yla;sh mj;sk wfkl=;a bf,lafg%dako fmr bf,lafg%dak 
W;af;ackhla f,i .ksñka N+ñ wjia:djg m;a fõ' 

  tu l%shdj,sh È.ska È.gu isÿ ùfuka loïNh b;d 
;shqKq tlla njg m;afõ' 

 e E3

 e  e  e  e  e E2

 E1

 e e e

 ®
 ®
 ®

 ® ®
 ® ®

 ® ®  x 16 x 32

:  LASER j, ,CIK

02'  ...............................................

* LASER ùu fjkafka E  yd E  uÜgï w;r fjkighs' 1 2

tkï Yla;s uÜgï lSmhla ;snqK o tl udOHhlska msg 
l, yelafla tl j¾Khla muKs' 

* ................... mdg LASER  ke;'  

03'  ...............................................

* fuhska lshfjkafka loïnfha lafjdkagu tlu .............. 
tlu ÈYdfõ mj;sk njhs' 

* fuf,i iupdÍ ùu idudkH wdf,dalh fuka úisÍula isÿ 
fkdfõ' 

:   úúO j¾.LASER 

 Ndú; lrk udOH u; j¾. lSmhls' 

 01.  ...............................................

 02.  ...............................................

 03.  ...............................................
 

:   Ndú;

 01.  ...............................................

 02.  ...............................................

 03.  ...............................................

 04.  ...............................................

 05.  ...............................................

 06.  ...............................................

 ®

 ®

 ®
 ®

 ®

 ®

 ®

01'  ...............................................- fuys§ N+ñ wjia:dfõ isg 
Yla;s wjfYdaIKh ùu ksid W;af;acs; Yla;s uÜgug 
bf,lafg%dak .uka lsÍu isÿfõ' 

02' ............................................... - W;af;acs; wjia:dfõ isg 
ñ; ia:dhS wjia:d olajd bf,lafg%dak W;af;achlska 
f;drj iajhxisoaOj jeàu isÿfõ' 

01'  ...............................................

 ^l=vd j'M' yryd úYd, lafjdkagu m%udKhls' úYd, 
Yla;shls'& 

* fuu ;Sj%;djh ksid LASER loïnhla jeÿKq úg úYd, 
tla ùula isÿ fõ' 

*  LASER, m%ldY wkqkdo l%uh u.ska wvq oqrloS jeämqr ;Sj% 
lr.ekSfï yelshdj we;' 

 

.................. 
mrdj¾;lh

..................
mrdj¾;lh

×2                 ×4
mrdj¾;kfhka 
miq

×32             ×16                 ×8

*  by; mQ¾K mrdj¾;lh me;af;ka lafjdkagu msgùula 
isÿ fkdfõ' 

* tajd kej; udOHhgu mrdj¾;kh ù wvq ÿrla ;=< 
kej; kej;;a mrdj¾;kh lr.ksñka ;Sj% lr.ekSfï 
yelshdj ,efnhs' 

* fuys§ o¾mK w;r j¾;kh .................. w.hls' ^l - 
;rx. wdhduh " n - mQ¾K ixLHdjla&
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f,ai¾ lafjdkaguhl Yla;sh  =  E  - E   = hf2 1

E  - E   = h  c2 1

l

E  , E  - fndfydaúg fojk m%Odk Yla;s uÜgïj, 1 2

         Yla;s w.hka

²  uq,skau ksmojQ rEì f,airh i,luq' tys§ my; 
wdldrhg flash tube tlla u`.ska m%ldY fmdïmlrKh 
isÿ lrhs' 

 (1) fmdïmlrK úlsrKh wjfYdaIKfhka wdxYsl 
mrdj¾;lh wi, mrudKqjl bf,lafg%dak ^1 Yla;s 
uÜgu& N+ñ wjia:dfõ isg ^3 jk Yla;s uÜgug& 
W;af;acs; wjia:djg m;a fõ' fuu mrudKqj, 
bf,lafg%dak i`oyd Yla;s uÜgï 3 la mj;S'  

-5 (2) 3 jk Yl;a s uÜgfï bf,la fg%dka  1 × 10  ms 
ld,hlg mijq  2 jk Yl;a s uÜgug ^ñ; i:a dhS 
wji:a djg& ija hxios Oa j jeá ty§s  o 1 ms muK 
ld,hla mj;'S  2 jk Yl;a s uÜgfï igs  m<uq Yl;a s 

14uÜgug jeàfuka r;= ̂ ixLHd;h 4 × 10  Hz& f,ia ¾ 
f*dafgdakhla úfudapkh fõ' ^bf,lafg%dakhl 

-19 -34wdfrdma K 1.6 × 10  C" m,a dkla a khs ;h 6.6 × 10  Js &

(µ) f,ia ¾ f*dfa gdka hl Yl;a hs  fidhkka ' 

 ............................................................................................ 

 ............................................................................................ 

 ............................................................................................       
(ii) rEì oKfa â mrudKjq l bf,lfa gd% ka j, m<uq yd fojk 

Yl;a s uÜgï w;r Yl;a s fjki .................................. 
fõ' fuu fjki eV j,ks a fidhkka ' 

 ............................................................................................ 

 ............................................................................................ 

 ............................................................................................    
(iii) o¾mK w;r ÿr 30 cm kï" by; f*dfa gdka h u`.ks a 

we;jk f,ia ¾ f*dfa gdka  ima koa fhka fldgila mgs ;g 
mgs ùug tu f*dfa gdka h kms oùfuka miq .;jk ld,h 
fidhkka ' 

lafjdaÜia iefK,s k<h bf,lafg%davh

mQ¾K mrdj¾;l 
o¾mKh

wdxYsl mrdj¾;l o¾mKh

f,ai¾ 
loïnh

 ............................................................................................ 

 ............................................................................................ 

 ............................................................................................ 
(iv) oKfa â iEu ;ekks ua  by; mßos f,ia ¾ f*dga dka  kms ofjk 

neúka yd tja d mrdj¾;kh fjñka mj;ks  neúka by; 
wdldrhg f,ia ¾ f*dfa gdka  ima koa  úYd, mu% dKhla tla 
fmdïmlrKhl § msg fõ' f,ai¾ WmrlrKfha 
ld¾hlIa u;dj 40 % kï" flash tube ys lIa u;dj 5 W 
kï" tla fmdïmlrKhl § mgs jk f,ia ¾ f*dfa gdka  
.Kk fidhkka ' 

 ............................................................................................ 

 ............................................................................................ 

 ............................................................................................ 

 ............................................................................................ 
 tla fmdïmlrKfha § 200 ms ld,hla mrq djg f,ia ¾ 

f*d% fa gdka  ima koa  mgs fõ' tu ld,h ;<=  f,ia ¾ loïNfha 
lIa u;dj my; mi% :a drfha ±lfa õ'  

(v) f,ia ¾ loïNfha lIa u;dj (MW)

6

0 200
t/ns

 by; mi% :a drh o Wmfhd.a S lrf.k by; ld, mrdih ;<=  
f,ia ¾ f*dfa gdka  mgs lÍs fï uOHkh lIa u;dj fidhkka ' 

 ............................................................................................ 

 ............................................................................................ 

 ............................................................................................  
(vi) by; 2 fPoa fha olja d we;s ld, fkdi,ld yßkka ' (iii) ys 

§ .Kkh l< ld,h wdikka  jYfhka tla ima koa hla 
mgs ùug .;jk ld,h f,i f.k tla fmdïmlrKhl § 
mgs jk f*dfa gdka  ima koa  fldgia .Kk fidhkka '  

    
 ............................................................................................ 

 ............................................................................................ 

 ............................................................................................ 
(vii) (v) o .Kkh l< uOHkh lIa u;dj fhdod f.k by; (vi) 

o;;a  weifq rka tla ima koa hl f*dfa gdka  .Kk fidhkka ' 

 ............................................................................................ 

 ............................................................................................ 

 ............................................................................................  

²  miqj Q switching / Mode locking jeks l%u Ndú;fhka 
fuu 200 ns ld,h 20 ns muK ld,hlg wvq lrñka 
;;amrhlg tjeks f,ai¾ iamkao set 20 -30 w;r 
m%udKhlka ,nd fok f,i f,i¾ ÈhqKq lrk ,o' 
fïjd ika;;sl fkdfõ' m¾fhaIK lghq;= i`oyd fhdod 
.kS' fjk;a Ndú; i`oyd continuous laser loïN fï 
jk úg ksmojd we;' 

 tys§ flash tube ±,afjk ixLHd;h 2Hz muK fõ' 
fuysÈ iEu ;ekskau f,ai¾ loïNh iE§ug wjYHh 
f*dafgdak ksmofõ'ir,j,,wdxYsl mrdj¾;lh wi,È 
ksmojk f,ai¾ f*dafgdakhla wOHkh lruq' 

* fuys LASER iamkao f,i msgjk nj .efka' kuq;a tu 
iamkao weig fkdfmfkkafka tajd w;r ld,dka;rh b;d 
l=vd neúks' 
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