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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

ir, wkqj¾;S p,s;h – Simple Harmonic Motion
wdj¾;S p,s;h 

• iudk ld,dka;r j,§ kej; kej; 
isÿjk p,s; 

ir, wkqj¾;S p,s;h 

ir, wkqj¾;S p,s;fha ,dlaI‚l iólrKh 
;Dma; lrñka wdj¾;Sh p,s;fha fhfok 
jia;=jl p,s;h 

uQ,sl fN!;sl rdYs 

1. úia;dmkh^𝑦& 
 

flakaøfha isg jia;=j .uka lrk ÿr 
 

2. úia;drh^𝐴& 
 

flakaøfha isg hï ÈYdjlg mj;sk Wmßu 
úia;dmkh 

 
3. wdj¾; ld,h^𝑇& 

 
ir, wkqj¾;S p,s;fha tla jghla 
iïmQ¾K lsÍug .;jk ld,hhs' 
 
 
 

 

4. ixLHd;h^𝑓& 
 

ir, wkqj¾;S p,s;fha fhfok jia;=jla 
tAll ld,hl§ iïmQ¾K lrk jl% 
ixLHdj 
 
 
 

 

 

l,dj$l,d fldaKh^∅& 
 
ir, wkqj¾;S p,s;fha fhfok jia;=jla 
hï ld,dka;rhl§ iïmQ¾K lr we;s jl% 
.Kk 
 

ld,hl§ jl% .Kk=
2𝜋

𝑇
⋅ 𝑡 = 𝜔𝑡 = 2𝜋𝑓𝑡 

 

p,s;h wdrïN lrkafka 𝛼 kï ld,drïN 
fldaKhla iys;j kï" 
 

𝜙 =
2𝜋

𝑇
⋅ 𝑡 + 𝛼 

 
flakaøfhka werUQ úg ^𝑦 − 𝑡& jl%h 
 
 
 
 
 
 
 
 
 
 
 
flakaøfhka fkdwerUQ úg ^𝑦 − 𝑡& jl%h 

 

 

 

 

 

 

 

l,dj iudk wxY= foll ^𝑦 − 𝑡& jl%h 

 

 

 

 

 

 

 

 

 

T = 2𝜋 
       𝜔 

f = 1/T 𝜔 =  2𝜋𝑓 
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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

𝜋 𝑟𝑎𝑑 l,d fjkila we;s wxY= foll ^𝑦 − 𝑡& 
jl%h 

 

 

 

 

 

 

𝜋

2
 𝑟𝑎𝑑 l,d fjkila we;s wxY= foll^ 𝑦 − 𝑡& 

jl%h 

 

 

 

 

 

 

 

 

 

flakaøfhka werUQ úg m%fõ. - ld, jl%h 

 

 

 

 

 

 

 

 

 

 

ksoyia foda,k$lïmk 

ndysr n,mEula fkdue;sj foda,kh jkakd jQ 
jia;=jl foda,kh 

Wod( ßla;hla ;=< foda,kh jk ir, 
wj,ïNhla 

 

 

 

 

 

 

 

 

 

mßukaÈ; foda,k$lïmk 

m%dfhda.slj isÿjk ´kEu foda,khla fuu 
j¾.hg wh;a fõ' ^jia;=fõ Yla;sh ydks 
fõ'& 
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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

;rx. j, p,s;h yd .=K – The Motion and Properties of Waves 

 

;rx. 

 

 

 

 

 

 

 

 

 

 

 

hdka;%sl ;rx. 

✶ foda,k uÕska øjHuh udOHl WmÈk 
le<öulska hdka;%sl ;rx. iukaú; fõ' 

✶ m%pdrKh i|yd øjHuh udOHla ;sîu 
w;HdjYH fõ' 

 

úoHq;a pqïNl ;rx. 

✶ ld,h iuÕ fjkia jk pqïNl yd úoHq;a 
lafIa;%hla fya;=fjka we;s fõ' 

✶ úoHq;a yd pqïNl lafIa;% fol tlsfklg 
,ïNl fõ' 

✶ m%pdrKh i|yd øjHuh udOHla ;sîu 
w;HdjYH ke;' 

 

 

 

 

 

 

 

 

 

;S¾hla ;rx. 

;rx.h .uka .kakd ÈYdjg ,ïNlj wxY= 
p,kh fõ' 

Wod( c, ;rx." úoHq;a pqïNl ;rx. 

 

wkajdhdu ;rx. 

;rx.h .uka .kakd ÈYdjg iudka;rj wxY= 
p,kh fõ' 

Wod( Yío ;rx. 

 

 

;S¾hla ;rx. 

 

 

wkajdhdu ;rx. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

➢ hdka;%sl  ;rx. 
➢ úoHq;a pqïNl 

;rx. 
 

➢ ;S¾hla ;rx. 

➢ wkajdhdu ;rx. 

➢ m%.uk ;rx. 

➢ ia:djr ;rx. 

 

• YS¾I" ksïk mj;S' 
• O%ejKh l< yel' 

• iïmSvk" úr,k 
mj;S' 

• O%ejKh l< 
fkdyel' 

 

 



 

  

 5 

 

fudrgqj úYaj úoHd,hSh ,sfhda iudch 

 
m%.uk ;rx. ia:djr ;rx. 

 
● ;rx. wdlD;sh .uka lrhs' 

 
● Yla;sh m%pdrKh lrhs' 

 
 

● wxY= ish,af,au lïmk" úia;dr tluhs' 
 
 

● hdno wxY= j, l,dj,a wiudkhs' 
 
 
 

● hdno mqvq foll wxY= 𝜋 𝑟𝑎𝑑 j,ska 
l,dj fjkia fõ' 

 
● ;rx. wdlD;sh .uka fkdlrhs' 

 
● Yla;sh m%pdrKh fkdlrhs' 

 
 

● hdno wxY= j, lïmk" úia;dr wiudk 
fõ' 
 

● tlu mqvqfõ iEu wxY=jlu l,dj,a 
iudk fõ' 
 
 

● hdno mqvq foll wxY= 𝜋 𝑟𝑎𝑑 j,ska 
l,dj fjkia fõ' 

 

 

;rx.hla i|yd" 

 

 

iu l,dia: ,laIh yd úIu l,dia: 
,laIh 

 

 

 

 

 

 

 

 

 

 

iu l,dia:   ⇒ (𝑃, 𝑄) iy (𝑅, 𝑆) 

úIu l,dia:  ⇒ (𝑃, 𝑅) iy (𝑆, 𝑇) 

 

 

 

;rx. wêia:dmk uQ,O¾uh 

udOHhla ;=<ska ;¾x. folla .uka lsÍfï§ 
´kEu ,laIHl§ iïm%hqla; úia;dmkh" ;rx. 
fol uÕska tu ia:dkfha§ fjk fjku we;s 
lrk úia;dmk j, ùÔh tl;=jg iudk fõ' 

 

 

 

 

 

 

ia:djr ;rx." kq.eiqï" ksfrdaOkh jeks 
ixisoaêj, moku ;rx. wêia:dmkhhs' 

 

;rx. fmruqKq 

udOHla ;=<ska ;rx. m%pdrKh jk úg hï 
wjia:djl tlu l,dfõ p,kh jk udOH wxY= 
hd lsÍfuka ,efnk cHdñ;sl rEm igyk 
;rx. fmruqKls' 

 

 

Yla;sh ^fyda ;Sj%;djh&  úia;drh2 

 

 

 

 

 

 

P 
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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

;rx. fmruqKq ;rx. j, .uka ÈYdjg 
,ïNl fõ' 

;rx. j, .=K 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mrdj¾;kh 

hï udOHla ;=<ska .uka lrk ;rx.hla 
udOHh fol fjka lrk mDIagfha .eà kej; 
uq,a udOHhg meñŒuhs' 

 

 

 

 

 

 

 

 

mrdj¾;kfha§ ⇒  

 

 

 

 

 

oDv mrdj¾;kh uDÿ mrdj¾;kh 

 

● mrdj¾;k mDIagfha§ 
wxY= j,g lïmkh 
ùug ksoyila ke;' 
 

● wmj¾;khla isÿfõ' 
 

 
 

● 𝜋 𝑟𝑎𝑑 l,d fjkila 
mj;S' 

 

● mrdj¾;k mDIagfha§ 
wxY= j,g lïmkh 
ùug ksoyila we;' 
 

● wmj¾;khla 
isÿfkdfõ' 

 
 

● 𝜋 𝑟𝑎𝑑 l,d fjkila 
fkdmj;S' 

 

 

 

 

 

 

 

 

 

 
 

;rx. fmruqKq 

;rx.j, yevh 

;rx. .uka 
lrk ÈYdj 

    

;rx. fmruqKq 

 

 

mrdj¾;kh 

j¾;kh 

új¾;kh 

ksfrdaOkh 

 

  

m;s; ;rx.h 
mrdj¾;s; ;rx.h 

 

• ;rx.fha 
fõ.h 

• ;rx.fha 
ixLHd;h 

• ;rx.fha 
;rx. 
wdhduh 

 fjkia fkdfõ' 
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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

j¾;kh 

tla udOHl isg ;j;a udOHhlg ,ïn fkdjk 
wdk;shlska m;kh jk ;rx.hla wfkla 
udOHhg msúiSfï§ .uka ÈYdj fjkia lr 
.ekSuhs' 

 

 

 

 

 

 

 

 

j¾;kfha§ ⇒  

 

 

 

 

 

 

 

 

 

 
 
 1𝑛2 ⇒ 1udOHhg idfmalaIj 2 udOHfha   
         j¾;kdxlh 
 

 

 

 

 

 

 

 

 

új¾;kh 

ndOlhla yuqfõ§ keù .uka lsÍug iy 
isÿrla ;=<ska .uka lsÍfï§ md¾Yúlj me;sÍ 
hdug we;s yelshdjhs' 

 

 

 

 

 

 

 

 

 

 

 

 

isÿrla ;=<ska isÿjk j¾;kh meyeÈ,sj y÷kd 
.ekSug kï isÿfra m<, ;rx. wdhduhg jvd 
l=vd úh hq;= fõ' 

 

ksfrdaOkh 

iudk ixLHd;fhka hq;a iucd;Sh ;rx. 
folla tlu udOHhla ;=<ska iïfm%aIKh ùfï§ 
udOHh wxY= ;rx. fol uÕska wêia:dmkhg 
,laùfï m%;sM,hla jYfhka tu ixLHd;hu 
we;s iïm%hqla; ;rx.hla f.dvke.Su 
ksfrdaOkhhs' 

 

ks¾udKldÍ ksfrdaOkh úkdYldÍ ksfrdaOkh 

 

● ;rx. fol iu 
l,dfõ wêia:dmkh 
fõ' 
 
 

● ;rx.fha úia;drh 
uq,a úia;dr fofla 
tl;=jg iudk fõ' 

 

● ;rx. fol m%;súreoaO 
l,dfõ wêia:dmkh 
fõ' 
 

● ;rx.fha úia:drh uq,a 
;rx. fofla wka;rhg 
iudk fõ' 

 

 

 
 

 udOHh 1 

udOHh 2 

;rx.fha m%fõ.h 
fjkia fõ' 

;rx.fha ixLHd;h 
fjkia fkdfõ' 

;rx.fha ;rx. 
wdhduh fjkia fõ' 

 

sin 𝑖 /sin 𝑟 = ksh;hls' = 1𝑛2 
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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

 

 

 

 

 

 

 

 

 

 

ks¾udKldÍ ksfrdaOkhla ùug" 

 

 

kdYl ksfrdaOkhla ùug" 

 

• ksfrdaOkh yd új¾;kh ;rx. i|yd 
muKla fmdÿ .=Kdx. fõ' 

 
O%ejKh 

✶ O%ejKh ;S¾hla ;rx. j,g muKla 
wdfõ‚l fõ' 

✶ tla lïmk ;,hlg muKla iSud ù 
we;akï th O%eú; fõ' 

✶ ;rx.h .uka lrk fraLdfõ lsysmhl 
lïmk we;s lrhs kï th wO%eú; hehs 
lshkq ,efí' 

O%ejKh my; mßÈ fõ 

 

 

 

kq.eiqï 

ixLHd;h wdikakj iudk èjks iajr folla 
tljr y~ kexjQ úg wdikakfha isákafkl=g  

wdj¾;Shj wvq jeä jk ;ks iajrhla wefia' 
fuu ;ks iajrfha isÿjk úia;drfha by< my< 
hdu kq.eiqï fõ' 

 

 

 

 

 

 

 

 

kq.eiqï ixLHd;h 𝑓𝑏" 

 

 

úoHq;a pqïNl ;rx. 

ld,h iuÕ fjkia jk pqïNl yd úoHq;a 
lafIa;%hla fya;= fldgf.k we;sjk úoHq;a 
pqïNl le<öï wjldYfha .uka lsÍfuka 
úoHq;a pqïNl ;rx. we;s fõ' 

fuys pqïNl yd úoHq;a lafIa;%h tlsfklg 
fukau ;rx.h .uka lrk ÈYdjg ,ïn fõ' 

 

 

 

 

 

 

 

úoHq;a pqïNl ;rx.hl m%fõ.h 𝑣" 

 

                                uÕska fokq ,efí' 

 

 
 

 

 

 

 

 

 

• pqïNl lafIa;%h 

• úoHq;a lafIa;%h 
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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

úoHq;a pqïNl j¾Kdj,sh 

 

 

 

 

 

 

 

 

 

 

úoHq;a pqïNl ;rx. hdka;%sl ;rx. 

 
● m%pdrKhg 

mod¾:uh udOHhla 
wjYH fkdfõ' 
 
 

● úoHq;a pqïNl 
lafIa;%j, 
le<öfuka we;s 
fjhs' 
 

● ;S¾hla ;rx. 

 
● m%pdrKhg mod¾:uh 

udOHhla w;HdjYH 
fõ' 
 

● hdka;%sl le<öï 
j,ska iukaú; fjhs' 
 
 

● ;S¾hla$wkajdhdu 
;rx. 

 

f,ai¾ 

f,ai¾ wdf,dalfha .=K 

1. tAlj¾K ùu' 

2. iupdÍ ùu' 

3. ÈYd.; l< yels ùu' 

4. ;shqKq f,i kdNs.; l< yels ùu' 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

Yla;sh jeäùu 

;rx. wdhduh jeäùu 

oDIH wdf,dalh 

.eud lsrK - lsrK  lsrK wfOdarla; 
lsrK 

f¾äfhda ;rx. 
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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

;rx. fõ.h iy ia:djr ;rx. rgd – Wave Speed and Standing Wave Patterns 

 

weÈ ;ka;=jl ;S¾hla ;rx. j, fõ.h 𝑣" 

 

𝑇 ⇒ ;ka;=fõ wd;;sh 

𝑚 ⇒ f¾Çh >k;ajh 

✶ lïìhla" wm%;Hia; ;ka;=jla Èf.a ;S¾hla 
;rx.hl fõ.h tys i,lk È. u; r|d 
fkdmj;S' 

 
ia:djr ;rx. rgd 

ku yevh 
m%ixjdofha 

ku 

 
uQ,sl 

iajrh^𝑓0& 

  
𝑓0- m<uq 
m%ixjdoh 

 
m<uq 

Wmß;dkh 
^𝑓1& 

  
2𝑓0- fojk 
m%ixjdoh 

 
fojk 

Wmß;dkh 
^𝑓2&  

 
3𝑓0- f;jk 
m%ixjdoh 

 

✶ 𝑛 jk Wmß;dkfha mqvq ^𝑛 + 1& we;' 

✶ th (𝑛 + 1) jk m%ixjdohhs' 

✶ 𝑓𝑛 = (𝑛 + 1)𝑓0    

✶ 𝑓𝑛 =
𝑚𝑞𝑣𝑞 .𝐾𝑘

2𝑙
√

𝑇

𝑚
 

udOHhla ;=< wkajdhdu ;rx.j, fõ.h 𝑣" 
 
 
 
 
 
𝐸 ⇒ udOHfha hxudmdxlh 
𝜌 ⇒ udOHfha >k;ajh 

oKavl we;sjk wkajdhdu ia:djr ;rx. 
rgd 
 

fl<jrla l,ïm l< o~q 

 

 

ueÈka l,ïm l< o~q 

 
 
 
 

ku yevh 
m%ixjdofha 

ku 

uQ,sl 
iajrh^𝑓0& 

 

𝑓0 =
1

4𝑙
√

𝐸

𝜌
 

m<uq 
Wmß;dkh 

^𝑓1&  

𝑓1 =
3

4𝑙
√

𝐸

𝜌
 

fojk 
Wmß;dkh 

^𝑓2&  

𝑓2 =
5

4𝑙
√

𝐸

𝜌
 

ku yevh 𝑓 =
𝑣

𝜆
 

uQ,sl 
iajrh^𝑓0& 

 

𝑓0 =
1

2𝑙
√

𝐸

𝜌
 

m<uq 
Wmß;dkh^𝑓1& 

 

𝑓1 =
3

2𝑙
√

𝐸

𝜌
 

fojk 
Wmß;dkh^𝑓2& 

 

𝑓2 =
5

2𝑙
√

𝐸

𝜌
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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

N+ lïmk ;rx. 
 
kdNsh iy wmsflakaøh 
 
kdNsh       - N+ lïmkh yg.kakd ia:dkh 
wmsflakaøh - kdNshg fl<skau by<ska mDÓú  
               mDIaGh u; we;s ,laIh 
 
 
 
 
 
 
 

 
 
 
 
 
N+ lïmk  
;rx. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

𝑃 ;rx. 

 

✶ wkajdhdu ;rx. fõ' 

✶ fõ.j;au N+ lïmk ;rx.hhs' 

✶ >k mdIdk iy mDÓúfha øj ia:r ;=<skao 
.uka lrhs' 
 

𝑆 ;rx. 
 

✶ >k mdIdk ;=<ska muKla .uka lrhs' 

✶ ;S¾hla ;rx. fõ' 
 
 

f,dõ ;rx. 
 

✶ mDIaÀl ;rx. w;ßka fõ.j;au 
;rx.hhs' 

✶ f,dõ ;rx. uÕska fmdf<dj me;af;ka 
me;a;g .uka lrhs' 
 

f¾,s ;rx. 

✶ fïjd uÕska mDÓú mDIaGh u; /,s we;s 
lsÍulg Ndckh lrhs' 

 

 

 

 

 

 

mDÓú wNHka;r$foay 
;rx. 

• 𝑃 ;rx. 

• 𝑆 ;rx. 

 mDIaÀl$u;=msg ;rx. 

• f,dõ ;rx. 

• f¾,s ;rx. 

 

 𝑃 ;rx.  

 

𝑆 ;rx.  

 

f,dõ ;rx.  

 

f¾,s ;rx.  

 

 
P ;rx.   S ;rx.  f,dõ ;rx.  f¾,s ;rx. 

;rx. j, fõ.h jeäfõ' 
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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

jdhq udOHhla ;=< èjks ;rx. j, 
m%fõ.h  

 

jdhqjla ;=< èjks m%fõ.h 𝑣" 

 

𝑃 = jdhqfõ mSvkh 
𝜌 = jdhqfõ >k;ajh 
𝛾 = jdhqfõ m%Odk úYsIag ;dm Odß;d w;r 
     wkqmd;h 

 
 

 

mßmQ¾K jdhq iólrKh Ndú;fhka" 
 

 
 
                       
                            nj fmkaúh yel' 
 
 
 

𝑣 𝛼 √𝑇,  
 
fok,o jdhqjl fyda jdhq ñY%Khl fyda èjks 
m%fõ.h tys ksrfmalaI WIaK;ajfha 
j¾.uQ,hg wkqf,dauj iudkqmd;sl fõ' 
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fudrgqj úYaj úoHd,hSh ,sfhda iudch 

èjks ;rx.  – Sound 

Waves 
fvdma,¾ wdprKh 
 

✶ èjks m%Njhla yd ksÍlaIlfhla w;f¾ idfmalaI 
p,s;hla mj;sk úg ksÍlaIlhd Y%jKh lrk 
ixLHd;h fyj;a oDIH ixLHd;h m%Njfhka 
ksl=;a lrk i;H ixLHd;hg jvd fjkia ùfï 
ixisoaêh fvdma,¾ wdprKhhs' 

 

✶ èjks m%fõ.h fjkia ùu flfrys n,mdkafka 
ksÍlaIlhdf.a p,s;hhs' m%Njfha p,s;h 
n,mdkafka ke;' 

 

✶ ;rx. wdhduh fjkia ùu flfrys n,mdkafka 
m%Njfha p,s;hhs' ksÍlaIlhdf.a p,s;h 
n,mdkafka ke;' 

 

p,s; wjia:dj 
oDIH ixLHd;h 

^𝑓′& 

 
wp, m%Njh foig ksÍlaIlhdf.a 
p,s;h 
 
 
 
 

𝑓′ = (
𝑣 + 𝑢0

𝑣
) 𝑓0 

 
wp, m%Njfhka bj;g 
ksÍlaIlhdf.a p,s;h 
 
 
 
 

𝑓′ = (
𝑣 − 𝑢0

𝑣
) 𝑓0 

 
wp, ksÍlaIlhd foig m%Njfha 
p,s;h 

𝑓′ = (
𝑣

𝑣 − 𝑢𝑠
) 𝑓0 

 

wp, ksÍlaIlhdf.ka bj;g 
m%Njfha p,s;h 
 

𝑓′ = (
𝑣

𝑣 + 𝑢𝑠
) 𝑓0 

 

𝑆 - 𝑆𝑜𝑢𝑟𝑐𝑒 -m%Njh 
𝑂 - 𝑂𝑏𝑠𝑒𝑟𝑣𝑒 -ksÍlaIlhd 

 

✶ ksÍlaIlhd yd m%Njh tlsfklg <xjk úg 
ixLHd;h jeä ù o wE;a jk úg wvq ù o wefia' 
 

 
 

 

fvdma,¾ wdprKfha fh§ï 
 

✶ jdyk j, fõ.h uekSu i|yd r: jdyk fmd,Sish 
fhdod.kakd f¾vd¾ WmlrKh 

✶ ffjoH úoHdfõ§ w;sèjks ;rx. fhdod .ksñka 
reêr ffi, j, fõ.h uekSu' 

✶ uõl=i isák orefjl=f.a yDo iamkaok fõ.h 
ks¾Kh lsÍu' 

✶ iQlaIu ;rx. Ndú;fhka wyia hdkd iy pkaøsld 
j, fõ.h uekSu'' 
 

 

 

 

 

 

 

   
 

 

   
 

 

   
 

 

   
 

 


