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lïmk p,s;hg tfrys ndysr n,mEï fkdue;sj isÿjk lïmkhla ksoyia

lïmkhla f,i ye¢kafõ' fuysÈ úia:drh ld,h iu. fjkia fkdú

mj;sk w;r moaO;sh iajNdúl ixLHd;fhka lïmkh fõ'

lïmk p,s;hg tfrys ndysr n, ^m%;sfrdaë n,& hgf;a isÿjk lïmk

mßukaÈ; lïmk f,i ye¢kafõ' m%;sfrdaë n,j,g tfrysj ld¾h lsÍu

i|yd lïmkh i;= Yla;sh jeh lsÍug isÿjk neúka fuys§ lïmk

úia:drh" ld,h iu. l%ufhka wvqfõ'

mßukaokh jk moaO;shl lïmk p,s;h wLKavj mj;ajd .; yels l%u folls'

1' m%;sfrdaë n, bj;a lsÍu'

2' iEu lïmkhla mdidu moaO;sfhka ydksjk Yla;sh ndysr m%Njhla u.ska kej; kej;;a ̂ wdj¾;Shj&

moaO;shg iemhSu'

ñka fojk l%uh jvd m%dfhda.sl jk kuq;a fuys§ moaO;sh" Yla;sh imhk ndysr m%Njfha ixLHd;fhka lïmkh fõ'

fuu ixLHd;h lD; ixLHd;h f,i ye¢kafjk w;r moaO;sh lD; lïmkhla isÿ lrkafka hehs lshkq ,efí'

ksoyia lïmk  (Free oscillations)

mßukaÈ; lïmk  (Damped oscillations)

lD; lïmk (Forced oscillations)

t
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• úúO idOl u.ska moaO;shl iajdNdúl ixLHd;h md,kh l< yelsh'

• tlu moaO;shg iajNdúl ixLHd; tllg jvd jeä .Kkla mej;sh

yelsh'

wkqkdoh (Resonance)

úia:drh

lD;
ixLHd;h

lD; ixLHd;h } iajdNdúl ixLHd;h

wkqkdo wjia:d

lD; lïmk isÿlrk moaO;shl lD; ixLHd;h" moaO;sfha

iajNdúl ixLHd;hkaf.ka tllg iudk jQ úg moaO;sh

Wmßu úia:drhlska lïmkh ùfï ixisoaêh wkqkdoh f,i

ye¢kafõ'

S
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• ´kEu moaO;shla wju lD; ixLHd;hla hgf;a wkqkdo jk úg th —uQ,slfhkã  $ —uQ,sl ;dkfhka ̃  lïmkh

jkafka hehs lshkq ,efí' lD; ixLHd;h l%ufhka jeä lrk úg B<`.g wkqkdo jk wjia:dj —m<uq  Wmß;dkh˜

f,i ye`Èkafõ' fufia Wmß;dk wkqms<sfj,ska kï flf¾'

• lsishï wkqkdo wjia:djl ixLHd;h" uQ,sl wkqkdo wjia:dfõ ixLHd;h fuka lS .=Khlao hkak m%ixjdoh f,i

ye|skafõ'

wkqkdoh wdo¾Ykh lsÍu i|yd fhdod .; yels tâúka fykaß ndgka kue;s úoHd{hd úiska ie,iqï l, wj,ïn

moaO;sh fukñka ye|skafõ'

A hkq XYZ ;ka;=fjka t,a,d we;s ;rula n/;s wj,ïnhls' P, Q, R ieye,ä  wj,ïn fõ'

A ys yd Q ys È. iudk neúka tajdfha iajdNdúl ixLHd; iudk fõ'

XYZ ;ka;=j msysá ;,hg ,ïnlj A bÈßhg weo w; yeßh úg th foda,kh fõ' ;ka;=j Tiafia Yla;sh iïfm%aIKh

ù P, Q yd R bfíu foda,kh jkakg mgka .kS' P, Q yd R hk wj,ïn ;=ku lD; lïmk isÿ lrk w;r tajdfha lD;

ixLHd;h jkafka A ys ixLHd;hhs'

Q ys lD; ixLHd;h" tys iajdNdúl ixLHd;hg iudk ù we;s neúka th wkqkdo úh hq;=h' Q Wmßu úia:drhlska

lïmkh ùfuka wkqkdo jk nj fmkakqï flf¾'

• A yd C m%;súreoaO l,dfõ lïmkh fõ'

 ndgka wj,ïn moaO;sh  (Barton's pendulums) :-

A

X Y

P
Q

R

Z

oDV wdOdrlh
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1' wl=Kq y~ iu. we;eï ùÿre cfk,a fooÍu (

fuysÈ isÿjkafka wl=Kl§ yg.kakd lïmk ;rx.fha (shock wave) ixLHd;hg iudk iajNdúl ixLHd;hlska

hq;a ùÿre cfka,hla tu lïmk ;rx.fha Yla;sh fyd¢ka wjfYdaIKh fldg ish lïmk úia:drh jeälr

.ekSuhs'

2' jdykhl fõ.h fjkia jkúg" tla wjia:djl§ me;s ùÿre ;Èka fooÍu'

fuys§ isÿjkafka tkaðfï msiagk l%shd;aul jk ixLHd;h úúO fõ. j,§ fjkia ù tla;rd fõ.hl§

WmÈk ixLHd;h me;s ùÿre j, iajNdúl ixLHd;hla yd iudk ùuhs'

3' md,ula u; .uka .kakd yuqod lKavdhula tlu ms<sfj,lg mdo fkd;eîu'

úYd, msßila tlu ms<sfj,lg mdo ;nk úg tu.ska WmÈk ixLHd;h md,fï iajNdúl ixLHd;hlg

iudk jqjfyd;a md,fï lïmk úia:drh jeäù tys jHqyhg ydks isÿ úh yelsh'

4' .=jka úÿ,s hka;%" rEmjdysks hka;%" ÿrl:k wdÈfha l%shdldÍ;ajh

fuu WmlrKj, l%shdldÍ;ajhg mokï ù we;af;a mßm:hl úoaHq;a pqïnl wkqkdohhs'

5' úYd, f.dvke.s,s ;=< l¾udka;Yd,d mj;ajdf.k hk úg tajdfha Ndú; lrk hka;% iQ;% i|yd f.dvke.s,a,

wkqkdo úh yels ixLHd; fhdod fkd.ekSu'

wod< hka;% l%shd;aul jk úg WmÈk lïmkhkaf.a ixLHd;h f.dvke.s,af,a jHqyh wkqkdo úh yels

ixLHd;hlg iudk jqjfyd;a f.dvke.s,af,a jHqyh ish lïmk úia:drh jeä lr .ekSug ork m%h;akfha§

tu jHqyhg ydks isÿúh yelsh'

6' laIqø ;rx. W÷ka (micro wave oven) j, l%shdldÍ;ajh'

c, wKqj, lïmk ixLHd;h wfOdarla; lsrK ̂ ;dm ;rx.& j,g jvd laIqø ;rx. j,g ióm neúka laIqø

;rx. weiqßka ,ndfok Yla;sh c, wKq u.ska myiqfjka wjfYdaIKh lr .ekSu laIqø ;rx. W÷kl jvd

ld¾hlaIuj wdydr ms<sfh, lr.; yels ùug fya;=jhs'

;rx.h m%pdrKh jk ÈYdjg ,ïnlj lïmk isÿùfuka yg.kakd

;rx. ;S¾hla ;rx. f,i ye¢kafõ'

wkqkdofhys m%dfhda.sl fh§ï

(Applications of resonance)

;S¾hla ;rx. (Transvers waves)

lïmk isÿjk
ÈYdj ;rx.h m%pdrKh

jk ÈYdj

pl%hla

A

B

C

D







úia:dmkh

úia:dmkh

,CIj,
m%Odk msysgqug ÿr

lïmk l,dj




 





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• iEu ,CIHhlau i'w'p' l fhfoa'  A yd C jeks ,CI CIKsl ksYap,;djfha mj;sk w;r B yd D jeks ,CI j,g

Wmßu m%fõ.hla mj;S' ;jo A yd C jeks ,CIHj, ;ajrKh Wmßu jk w;r B yd D jeks ,CIHj, ;ajrKh

Y=kH fõ'

;rx.h m%pdrKh jk ÈYdj Tiafiau lïmk isÿùfuka yg.kakd ;rx.

wkajdhdu ;rx. f,i ye¢kafõ'

iïmSvk (Compressions)

idudkH w.hg jvd mSvkh jeä ia:dk ( B )

• iïmSvk yd úr,kj,§ úia:dmkh Y=kH jk w;r idudkH mSvkh we;s ia:dkj,§ úia:dmkh Wmßu fõ'

tlu l,dfõ mj;sk ,CIH hd lsßfuka ,efnk cHdñ;sl yev ;rx. fmruqKq f,i ye¢kafõ'

Wod (-

01' ,CISh lïmk m%Njhlska

c, mDIaGhl we;sjk ;rx.

fmruqKq jD;a;dldr fõ'

wkajdhdu ;rx. (Longitudinal waves)

úr,k (Rarefactions)

idudkH w.hg jvd mSvkh wvq ia:dk ( A , C )

;rx. fmruqKq (Wave fronts)

02' ,CIsh wdf,dal $ èjks

m%Njhlska WmÈk ;rx.

fmruqKq f.da,dldr fõ'

ksïk ^l,dj &

Ys¾I
^l,dj &



lïmk isÿjk
ÈYdj ;rx.h m%pdrKh

jk ÈYdj

lsrK



úia:dmkh

wxY=j,
m%Odk msysgqug ÿr

p

B

(+)

A C

wxY=j,
m%Odk msysgqug ÿr

idudkH
mSvkh

mSvk
fjki
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03' iDcq oKavlska c, mDIaGhla

u; we;sjk ;rx. fmruqKq

f¾Çh fõ'

• ;rx. fmruqKq j,g ,ïnl f¾Ld lsrK f,i ye¢kafõ'

lsrK

04' f.da,dldr ;rx. fmruqKq m%Njfhka b;d wE;g

m%.ukh jQ úg ;, ;rx. fmruqKq njg m;a

fõ'

;rx. wdhduh (Wave length)

my; wdldr hgf;a ;rx. wdhduh w¾: ±laúh yelsh'

1' pl% u.ska

tla pl%hl È. ;rx. wdhduhls'

3' iïmSvk yd úr,k u.ska

wkqhd; iïmSvk folla w;r fyda wkqhd; ksïk

folla w;r ÿr ;rx. wdhduhhs'

5' ;rx. fmruqKq u.ska

tlu l,dfõ lïmkh jk wkqhd; ;rx. fmruqKq

folla w;r ÿr ;rx. wdhduhhs'

2' YS¾I yd ksïk u.ska

wkqhd; YS¾I folla w;r fyda wkqhd; ksïk folla

w;r ÿr ;rx. wdhduhhs'

4' lïmk l,dj u.ska

tlu l,dfõ lïmkh jk wkqhd; ,CIH folla w;r

ÿr ;rx. wdhduhhs'

ixLHd;h (f) (Frequency)

;rx. m%fõ.h (V)  (Wave velocity)

;;amrhl§ ìysjk pl% ixLHdj ixLHd;hhs' fuh ;rx. Wmojk m%Njh u; r|d mj;skakls'

tla pl%hl È. = 
;;amrhl§ ìys jq pl% ixLHdj = f

;;amrhl§ ;rx. m%pdrKh jq ÿr = f   =  m%fõ.h
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V = f 

• by; iólrKh u.ska ´kEu ;rx.hl m%fõ.h ,nd fok kuq;a lsisu ;rx.hl m%fõ.h f fyda fyda u; r|d

fkdmj;S' ;rx. m%fõ.h udOH i;= úúO .;s.=K yd ;rx. j¾.h u; r|d mj;skakls'

;rx.j, .=K myla ms<sn|j Wiia fm<§ yodrkq ,efí'

1' mrdj¾;kh 2' j¾;kh

3' új¾;kh 4' ksfrdaOkh

5' O%ejKh

tla udOHhl .uka .kakd ;rx.hla tu udOHfhka fjk;a udOHhla

fjka lrk mDIaGhl jeÈ kej; uq,a udOHhgu msúiSfï m%;sM,h

mrdj¾;kh f,i ye¢kafõ'

• mrdj¾;fha§ ;rx. m%fõ.h" ixLHd;h yd ;rx. wdhduh fkdfjkiaj mj;sk w;r mQ¾K wNHka;r mrdj¾;kfha§

yer fiiq mrdj¾;kj,§ mrdj¾;s; ;rx.fha úia:drh wvqfõ'

oDV udhsul§ isÿjk mrdj¾;khhs' mrdj¾;kh isÿjk ia:dkfha§ wxY=kag ksoyfia lïmkh ùu wiSreh' ,CIK

follg wkql+,j isÿ fõ'

• lïmk l,dj CIKslj

1800 (rad) lska fjkia fõ'

• m;k yd mrdj¾;s; ;rx. j,

bÈßmi iajrEmh ̂ fukau miqmi

iajrEmho& tlu fõ'

;rx.j, .=K (Properties of waves)

mrdj¾;kh (Reflection)

oDV mrdj¾;kh (Rigid reflection)

;Èka
iúlr
we;

udOH fjka lrk
mDIaGh

m;k ;rx.h mrdj¾;s; ;rx.h

udOH

udOH

• mrdj¾;kh yd j¾;kh ;rx. jdofhka fukau wxY= jdofhkao meyeÈ,s l< yels kuq;a új¾;kh" ksfrdaOkh

yd O%ejKh meyeÈ,s l< yelafla ;rx. jdofhka muKs'
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ksoyia udhsul§ isÿjk mrdj¾;khhs' mrdj¾;kh isÿjk

ia:dkfha§ wxY=kag ksoyfia lïmkh úh yelsh' ,CIK follg

wkql+,j isÿ fõ'

• lïmk l,dj fjkia fkdfõ'

• m;k yd mrdj¾;s; ;rx. j, bÈßmi iajrEmh ^fukau miqmi iajrEmho& tlu fõ'

tla udOHhl .uka .kakd ;rx.hla fjk;a udOHhlg msúiSfï§ tys m%fõ.h fjkia lsÍfï m%;sM,h j¾;kh f,i

ye¢kafõ' ;rx.h udOH fjka lrk mDIaGhg ,ïnlj m;kh fkdfõ kï" tys uq,a .uka ud¾.h fjkia fõ'

^wm.ukh fõ'&

• j¾;kfha§ ixLHd;h fkdfjkiaj mj;sk kuq;a ;rx. m%fõ.h;a tkhska ;rx. wdhduh;a iudk idOl j,ska
(factors) fjkia fõ' wdxYsl mrdj¾;khla isÿjk neúka j¾;s; ;rx.fha Yla;sh m:k ;rx.fha Yla;shg jvd
wvq fõ' túg j¾;s; ;rx.fha úia:drh fjkia fõ'

uDÿ mrdj¾;kh  (Soft reflection)

j¾;kh (Refraction)

/<s;s gexlsh  (Ripple tank)

új¾;kh (Diffraction)

uqÿj  ^kq,a
lene,a,lao
 .e,fma&

udOH fjka lrk
mDIaGh

m;k ;rx.h

j¾;s; ;rx.h

udOH

udOH





wdf,dal m%Njh ksid c, ;rx.j, Pdhd lv;srh u; igyka fõ'
wdf,dalh" YS¾I ^jd;hg W;a;, jq m%foaY& yryd .uka lrk úg
wNsirKh jk w;r" ksïk ^jd;hg wj;, jq m%foaY& yryd .uka
lrk úg wmirKh fõ' tksid Ys¾Ij,g wkqrEmj §ma;su;a Pdhd o
ksïk j,g wkqrEmj w÷re Pdhd o we;s fõ' wkqhd; §ma;su;a ^fyda
w÷re& Pdhd folla w;r ÿr ;rx. wdhduhg iudkqmd;sl jk w;r
iudkqmd;sl ksh;h Pdhdj, úYd,kh u; r|d mj;S'
c, ;rx.j, mrdj¾;kh" j¾;kh" új¾;kh yd ksfrdaOkh wOHhkh
lsßug Ndú; l, yelsh'

c,fha .eUqr h jk ia:dkhloS c, mDIaGh u; .uka lrk ;S¾hla

;rx.j, fõ.h V = gh iólrKhg wkql+, fõ' f,j,hla
wdOdrfhka /<s;s gexlsh uÜgï l< hq;=h' ke;fyd;a lsishï m%foaYhla
mqrd ;rx. fõ.h ksh;j ;nd .; fkdyels fõ'
ùÿre ì;a;sfha jeoS ;rx. mrdj¾;kh ùu je<elaùu i`oyd WmlrK
lÜg,fha we;s ;rx. wjfYdaIl bjqr iùlsÍu fyda tjekakla fkdue;s
kï fidaod msßisÿ lr.;a isyska je,s w;=rd $ lïì oe,la isr lr lD;su bjqrla ilid .ekSu fyda l< hq;=h'

c, mDIaGh u; m%.ukh jk ;rx. fmruqKq ia:djrj ksÍlaIKh lsÍu i`oyd iefK<s mykla (flasher light) fyda
N%fïlaIhla Ndú; l< yelsh'

isÿre" ndOl fyda fldka iómfha§ ;rx. keó .uka lsßfï m%;sM,h új¾;kh f,i ye¢kafõ'

úÿ,s myk

úÿ,sh u.ska lïmkh
jk oe;a;

lv;srh
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• új¾;kh fyd¢ka isÿùu i|yd ndOlfha fyda isÿf¾ m%udKh ;rx. wdhduhg ióm úh hq;=h' fyda Bg jvd l=vd

úh hq;=h'

• ;rx.fha ;Sj%;dj ̂ úia:drh& bÈßmi foig Wmßu jk w;r md¾Yaúlj l%ufhka wvq fõ'

• Yd,djla ;=, isákafkl=f.a y~" Tyqg fkdfmfkk fia msg;ska isákafkl=g jqjo weiSu

• .=jka úÿ,s ;rx. $ rEmjdyskS ;rx. wdÈh mßirfha iEu ia:dkhlgu me;sÍu

• jrdhka ks¾udKfha§ c, ;rx.j, új¾;kh ie,ls,a,g .ekSu

• új¾;kh mokï lr .;a l=vd ÿr m%udK uekSfï Ys,amSh l%u

• új¾;k rgd wkqidrfhka we;eï øjHhkaf.a wNHka;r jHqyh y÷kd .ekSu

Wod (- 1' 2'

iïm%hqla;h = S1 – S2 iïm%hqla;h =   S1 + S2

Wod (- 3' ihskdldr ;rx. foll wêia:dmkh (

/<s;s gexlsh uÕska új¾;kh wdo¾Ykh lsßu

(Demonstration of diffraction by ripple tank)

új¾;kfhys fh§ï ( Applications of diffraction )

;rx. wêia:dmk uq,O¾uh

( Principle of superposition of waves)

S1

S2

S1

S2

;rx. lsysmhla tljr tl ,CIhla u; l%shd lsßfï§ we;sjk iïm%hqla; úia:dmkh" tla tla ;rx.h fjk fjku

tu ,CIHfhys we;s lrk úia:dmkhkaf.a ffoYsl tl;=jg iudk fõ'
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ksfrdaOkh

ks¾udKldÍ ksfrdaOkh úkdYldÍ ksfrdaOkh

^wia;H;aul ksfrdaOkh&   ̂ kia;H;aul$kdYl ksfrdaOkh&

iïm%hqla; úia:dmkh iïm%hqla; úia:dmkh

 jeä ùfï ixisoaêh   wvq ùfï ixisoaêh

S1    S2       iïm%hqla;h

A ks¾udKldÍ

B ks¾udKldÍ

C            úkdYldÍ

• ksfrdaOkh ksÍCIKh lsßu i|yd m%Nj foflys ixLHd; iudk ù tajd tlu l,dfõ ̂ fyda ksh; l,d wka;rhla

we;sj& lïmkh úh hq;=h'

• O%ejKh isÿ jkafka ;S¾hla ;rx.j, muKs'

• úúO ÈYd Tiafia lïmk isÿl, ;S¾hla ;rx.hl y- ÈYdjg muKla we;s lïmk b;sß jQ úg tu ;rx.h y-
ÈYdj Tiafia f¾Çhj O%ejKh ( Linearly polarized ) ù we;ehs lshkq ,efí'

ksfrdaOkh  (Interference)

A
B

S2S1

C

 YS¾I ksïk

O%ejKh  ( Polarization )

Èla isÿr

(Constructive Interference) (destructive interference)

/<s;s gexlsh uÕska ksfrdaOkh wdo¾Ykh lsßu

(Demonstration of interference by ripple tank)

;rx. lsysmhla tljr tl ,CIHhla u; l%shd lsßfï§ tu ,CIHfhys iïm%hqla; úia:dmkh wvq fyda jeä ùfï

ixisoaêh ksfrdaOkh f,i ye`oskafõ'

úúO ÈYd Tiafia lïmk isÿlrk ;S¾hla ;rx. we;eï úfYaIs; udOHh yryd .uka lsÍfï§ tla ÈYdjlg muKla

lïmk b;sßùfï ixisoaêh O%ejKh f,i ye¢kafõ'
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;;amrhl§ ìysjk iamkao ixLHdj iamkao ixLHd;hhs'

iamkao fyj;a kq.eiqï  (Beats)

iamkao ixLHd;h (fb)(Beat frequency)

( Polarizing axis )

( Unpolarized light )

( Linearly polarized light )

idudkH wdf,dalh

O%ejK wlaIh

f¾Çhj O%eú; wdf,dalfhka fldgila
muKla fmrkh u.ska wjfYdaIKh lrhs'

f¾Çhj O%eú; wdf,dalhwdf,dalfha fuu fldgi
fmrkh u.ska iïmQ¾Kfhkau
mdfya wjfYdaIKh lrhs'

( Filter )
fmrkh

iamkaohla

ixLHd; wdikak jYfhka iudk m%Nj follska tljr" tl<Õ ;rx. ksl=;a l, úg bka we;sjk iïm%hqla;

;rx.fha ;Sj%;dj wdj¾;Shj Wiamy;a ùfï ixisoaêh iamkao fyj;a kq.eiqï f,i ye¢kafõ'
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• f1 = f2 jQ úg kq.eiqï we;s fkdfõ' f1 yd f2 w;r úYd, fjkila we;s úg iamkao yg.kakd kuq;a iamkao ixLHd;h

úYd, neúka tu iamkao ksÍlaIKh lsÍu wmyiq fõ'

Yla;sh uq¿ukskau ydks ù hk ;=re È.ska È.gu Yla;sh m%pdrKh lrkq ,nk ´kEu ;rx.hla m%.uk ;rx.hla

f,i ye¢kafõ'

m%;súreoaO ÈYd Tiafia .uka .kakd i¾jiu ^fõ. yd ixLHd; iudk icd;Sh& ;rx. folla wêia:dmkh ùfuka

ia:djr ;rx. yg.kS' idudkHfhka fïjd iSñ; mrdihla ;=, muKla we;s fõ'

iïm%hqla;h

t = 0 isg t = T olajd jq iïm%hqla;fha ish¿ wjia:d tlg .;a úg"

m%.uk ;rx.  (Propergating waves)

ia:djr ;rx.  (Standing waves)

t = 0

t = T/4

t = T/2

t = 3T/4 
2

lsishï t ld,hl§ tla iamkaohla we;sùu i|yd tu ld,h ;=, m%Nj foflka ìys lrk pl% ixLHdj, fjki 1 la úh

hq;=h'

f1 t   –  f2 t =  1

    f1   –  f2 =     fuys    =  fb    fõ'
1
t

1
t f1   –  f2  =  fb        f1   >  f2   úg

f1   –  f2  =  fb        f1   >  f2   úg
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• Y=kH fyda wju úia:drhla iys; ,CIH ksYamkao ( nodes ) f,io Wmßu úia:drh iys; ,CIH m%Yamkao (antinodes)
f,io ye¢kafõ'

• wkqhd; ksYamkao folla w;r we;s ;rx. fldgi mqvqjls' ( loop) mqvqjl È. / 2  ls'

• ;S¾hla ;rx. uÕska ;S¾hla ia:djr ;rx.o" wkajdhdu ;rx. uÕska wkajdhdu ia:djr ;rx.o yg.kS

• fndfyda úg ia:djr ;rx. ìysjkafka m:k ;rx.hl=;a" tysu  mrdj¾;s; ;rx.h;a wêia:dmkh ùfuks'

• wêia:dmkh jk ;rx. foflys úia:dr iudk kï ksYamkaoj, úia:drh Y+kH jk w;r úia:dr iudk fkdfõ

kï ksYamkaoj, wju úia:drhla mj;S'

m%.uk yd ia:djr ;rx. iei£u

(Comparision of Propergating and standing waves)

01' ;rx.h yd ne`oS we;s Yla;sh ;rx.h

úiskau m%pdrKh fkdlrhs

02' wkqhd; m%Yamkaohla yd ksYamkaohla

w;r we;s lsisu ,CIH foll úia:dr

iudk fkdfõ'

03' mqvqjla ;=, we;s iEu ,CIHhlu l,dj

iudk fõ' wkqhd; mqvq foll we;s

,CIH foll l,d fjki 1800 ls'

m%.uk ia:djr

900 900

2700

01' ;rx.h yd ne`oS we;s Yla;sh ;rx.h

úiskau m%pdrKh lrhs

02' Yla;s ydkshla fkdfõ kï iEu

,CIHhlu úia:drh iudk fõ'

03' wkqhd; ,CIHj, lïmk l,dj

wkql%ufhka fjkia fõ' jl%hla ;=,

00 isg 3600 olajd l,d we;s ,CIH mj;S'

900 3600

1800 2700

0

weÈ ;ka;=jl ;S¾hla ;rx. m%fõ.h

(Transvers wave velocity in a stretched string)

V

T wd;;shlg hg;a lr we;s f¾Çh >k;ajh m jQ weÈ ;ka;=jla Èf.a .uka .kakd ;S¾hla ;rx.hl fõ.h V kï"

V =
T
m
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•

f¾Çh >k;ajh =

m =

M = m l

 = 
m = A

ixLHd; cklh u.ska úúO ixLHd; j,ska lïmk ysi lïmkh lrjkq ,nhs' túg A fl,jfrka werfUk ;S¾hla

;rx.hla B fl,jf¾§ mrdj¾;kh ù m;k yd mrdj¾;s; ;rx. wêia:dmkh ùfuka ;S¾hla ia:djr ;rx.hla

ìysfõ'

ixLHd; cklh u.ska ,ndfok we;eï ixLHd; j,§ AB fldgfia mqvq we;sjk nj ksÍlaIKh l, yelsh' tneúka

fuu ixLHd;j,§ ;ka;=j wkqkdo jkafka hehs lshkq ,efí'

wvqu ixLHd;hla hgf;a ;ka;=j wkqkdo jk wjia:dj uQ,slh fyj;a uQ,sl ;dkh f,i ye¢kafõ' ixLHd;h

l%ufhka jeä lrk úg B<Õg ;ka;=j wkqkdo jk wjia:dj m<uqjk Wmß;dkhhs' fï wd§ jYfhka Wmß;dk

wkqms<sfj,ska kï lrkq ,efí'

hï wkqkdo wjia:djl ixLHd;h" uQ,sl wkqkdo wjia:dfõ ixLHd;h fuka lS .=Khlao hkak m%ixjdoh f,i

ye¢kafõ'

uQ,sl wkqkdo wjia:dfõ ixLHd;h tysu ixLHd;h fuka tla .=Khla neúka iEu úgu uQ,slh" m<uq m%ixjdoh fõ'

ialkaOh

È.

M
l

mßud >k;ajh =

 =

M = Al

ialkaOh

mßudj

M
Al

 



weÈ ;ka;=jl lïmk úê

(Normal modes of a stretched string)

ialkaOh M

A
l

V    =
T

A

weÈ ;ka;=j

B A

lïmk ysi

ixLHd;

cklh
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L LL

(Fundamental) (First overtone) (Second overtone)
uQ,slh ̂ uQ,sl ;dkh& 1 jk Wmß;dkh 2 jk Wmß;dkh

= L

 = 2 L

f = V/

f1 =         (= 1 f1)


2

 = L

f = V/

f =         (= 2 f1)

(First harmonic)
 jk m%ixjdoh

(Second harmonic)
 jk m%ixjdoh

3 = L

 = 2 L / 3

f = V/

f =         (= 3 f1)


2

3V
2 L

(Third harmonic)
 jk m%ixjdoh

V
2 L

• n jk m%ixjdofha ixLHd;h  fn  kï"

fn   =  n .          ( n = 1 , 2 , 3 , ....)V
2L

• n jk Wmß;dkfha ixLHd;h  fn  kï"

fn   =  (n + 1)          ( n = 0, 1, 2, 3 ....)V
2 L

• fkdokakd Wmß;dkhlska ;ka;=j lïmkh jk úg = k L f,i ,súh yelsh' fuys  k hkq Wmß;dkh u;

fjkia jk ksh; w.hls'

• weÈ ;ka;=jlska ish¿u m%ixjdo ,nd.; yelsh'

êjks udkh  ( Sonometer )

1
k L

T
m

l=yr iys; ,S fmÜáh

fia;=

A

B

V  =  f   =   T / m    ,= k L

f  =

wp, fia;=j
ip, bial=remamq

weKh

bial=remamq weKh lrleúfuka B lïìfha wd;;sh wvq jeä l, yels jqjo tu wd;;sfha w.h fkdokakd tlls'

;=,d ;eáhg fhdok Ndrh fjkia lsßfuka  A lïìfha wd;;sh wvq jeä l, yels w;ru tu wd;;sfha w.h ̂ lmamsh

iqug jQ úg& ;=,d ;eáfha we;s nrg iudk fõ'

ip, fia;=j fjkia lsßfuka lïì foflysu lïmk jk fldgfia È. fjkia l, yelsh'

lïì muKla lïmkh ùfï§ we;sjk ishqï y~ jeä lr .ekSu i|yd l=yr iys; ,S fmÜáh WmldÍ fõ'

V
2 L
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taliajkh fyj;a iqir lsßu (- ( Tuning )

m%Nj foll iajNdúl ixLHd; iudk lr .ekSfï l%shdj,sh taliajkh fyj;a iqir lsÍu f,i ye`Èkafõ'

èjks udkh Ndú;fha§ idudkHfhka isÿ lrkq ,nkafka iriq,l ixLHd;h yd èjks udk lïìfha uq,sl iajrfha

ixLHd;h iudk lr .ekSuhs'

wkqkdoh uÕska iqir lsßu (- ( Tuning by resonance )

lïmkh l, iriqr èjks udk mqjrej u; ;nkak' fuúg iriqf,a ixLHd;hg iudk lD; ixLHd;hlska èjks udk

lïìh lïmkh fõ' wd;;sh fyda È. fjkia lsÍfuka fuu lD; ixLHd;hg iudk jk f;la èjks udk lïìfha

iajNdúl ixLHd;h fjkia lrkq ,efí' wod< wjia:dj Wod jQ úg lïìh iriq, iuÕ wkqkdo fõ' lïìh u; ;enq

ieye,ä  lvodis wdfrdayl ;Èka fi,ù bj;g úisùfuka wkqkdo wjia:dj yÿkd .; yelsh'

kq.eiqï uÕska iqir lsßu (- ( Tuning by beats )

iriq,;a" èjks udk lïìh;a tljr lïmkh fldg iïm%hqla; yf~ys kq.eiqï we;sjk f;la lïìfha wd;;sh fyda

È. fjkia lrkak' kq.eiqï wefik ia:dkh iómfha È. fyda wd;;sh iSrefjka úp,kh lsßfuka kq.eiqï keiS hk

wjia:dj ,nd .kak' kq.eiqï kEis hkafka m%Nj foflys iajNdúl ixLHd; iudk jq úgh'

Y%jKh uÕska iqir lsßu (- ( Tuning by hearing )

iriq,;a" èjks udk lïìh;a fjk fjku lïmkh fldg tajdhska kef.k y~g ijka fokak' tu y~j,a foflys

;dr;d iudk jqfha hehs yef.k f;la lïìfha È. fyda wd;;sh fjkia lrkak' ;dr;dj" ixLHd;h u; r|d

mj;skakla neúka m%Nj fofla ;dr;d iudk jk úg tajdfha iajNdúl  ixLHd;o iudk ù mj;S'

>k;ajh  yd m%;Hia:;d udmdxlh E jk udOHhla ;=< èjks ;rx. fõ.h V kï"

V =

èjks ;rx. fõ.h (Sound wave speed)

E


• >k " øj yd jdhq ;=, èjks fõ.h úp,kh jkafka my; mßosh'

V 
>k

  > V 
øj 

 >    V 
jdhq
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wNHdi

1. my; ±lafjk iamkaokhkaf.a oDV yd uDÿ mrdj¾;k we| fmkajkak'

i. ii. iii. iv.

v. vi. vii. viii.

ix. x.

2. ;ka;=jla Èf.a .uka .kakd ;S¾hla ;rx.hla rEmfha

±lafõ' my; tajd fidhkak'

i. ;rx.fha úia:drh

ii. ;rx. wdhduh

iii. ;rx.fha ixLHd;h  10 Hz  kï tys fõ.h'

iv. wdrïNl l,dj

v. 10 cm mr;rhlska msysà ,CIH foll l,d fjki

vi. fuu ;rx.h c,h ;=,ska .uka lrkqfha 10 ms–1  l m%fõ.hlska kï c,h ;=,§ ;rx. wdhduh

3. rEmfha ±lafjkafka m%;súreoaO ÈYd Tiafia .uka .kakd A yd B keue;s ixLHd; yd úia;dr iudk èjks

;rx. foll msysgqu (distance) iu. ,CIHj, úia:dmkh (displacement) úp,kh jk whqre fmkajk

m%ia:drhls' rEmfha olajd we;s fudfyd; t = 0 f,i .kak'

i. ;rx. foflys l,d fjki fldmuKo @

ii. wdj¾; ld,h T kï my; ±lafjk wjia:dj,È iïm%hqla; ;rx.fha Wmßu úia:dmkh fidhkak'

a.    t = 0 b.  t =       T     c.   t =       T

4. i. weÈ ;ka;=jl  40 cms–1  m%fõ.fhka olajd we;s ÈYdjg .uka

.kakd iamkaokhg t = 0  § rEmfha ±lafjk udk ;sfí'

a. O hkq oDv udhsula kï"  t = 15 ms , 20 ms , 25 ms ,
30 ms, 35 ms , 40 ms   iy 45 ms  hk wjia:d i|yd

iïmQ¾K ;rx. yev w¢kak'

b. O  hkq ksoyia udhsula kï" (a)   fldgfia wjia:d kej; w¢kak'

ii. rEmfha ±lafjkafka weÈ;ka;=jl .uka .kakd ;S¾hla iamkaok

folls'

t = 0  § tajdg rEmfha olajd we;s udk ;sfí kï  t = 4.00 s ,
6.00 s,  10.0 s    wjia:d i|yd ;ka;=fõ yev we| fmkajkak'

1
8

3
8
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5. weÈ ;ka;=jl  5 ms–1   m%fõ.fhka olajd we;s ÈYdjg .uka .kakd

iamkaokhg  t = 0   § rEmfha ±lafjk udk ;sfí'

a. O  hkq oDv udhsula kï t = 1 ms  ,  2 ms  , 3 ms , 4 ms  ,  5 ms  ,
6 ms   iy 7 ms   hk wjia:d i|yd iïmQ¾K ;rx. yev w¢kak'

b. O  hkq ksoyia udhsula kï (a) fldgfia wjia:d kej; w¢kak'

6. rEmfha ±lafjkafka weÈ ;ka;=jl .uka .kakd ;s¾hla

iamkaok folls'  t = 0   § tajdg rEmfha olajd we;s udk

;sfí'  t = 0.250 s ,  0.500 s , 0.750 s, 1.000 s   iy  1.250s
hk wjia:d i|yd ;ka;=fõ yev we| fmkajkak'

7. A yd B iriq,a 2 la tljr kdo l< úg 10 s ;=, iamkao 20la weiqKs' B iriq,g Bhï iaj,amhla ±uQ miq 10 s
;=< wefik iamkao ixLHdj 10 kï B iriqf,a uq,a ixLHd;h fidhkak' A iriqf,a ixLHd;h 260 Hz ls' Bhï

±uQ miqo 10 s l§ wefik iamkao ixLHdj 20 la kï B iriqf,a uq,a ixLHd;h l=ulajkq we;ao @

8. A yd B iriq,a 2la tljr kdo l< úg 2 s l ld,hla ;=,§ iamkao 8 la weiqks' B iriq, mSrs.d nr wvql, úg

iamkao  iEfok ld,dka;rh wvq jk nj fmkqks' A iriqf,a ixLHd;h 256 Hz kï B iriqf,a uq,a ixLHd;h

l=ulao @

9. lïmkh jk WmlrKhla ixLHd;h 512 Hz jk iriq,la iuÕ kdo l, úg 4 s l ld,hl§ kq.eiqï 12 lao

ixLHd;h 514 Hz jk iriq,la iuÕ kdo l< úg tu ld,dka;rfha§u kq.eiqï 20lao weiqks' lïmkh jk

WmlrKfhka msgjk iajrfha ixLHd;h l=ulao @

10. jd;h ;=,§ ;rx. wdhdu 68/ 176 m  yd  68 / 174 m  jQ èjks ;rx. folla ksh; ixLHd;hla we;s f;jk

m%Njhla iuÕ fjk fjku ;;amrhl§ kq.eiqï 5 ne.ska we;s lrhs' jd;h ;=, èjks m%fõ.h fidhkak'

11. jd;fha§ ;rx. wdhdu ms<sfj,ska 100 cm yd 101 cm jk iajr 2lska we;s jk iamkao j, ixLHd;h 3.2 Hz kï

fuu wjia:dfõ§ jd;fha èjks m%fõ.h fidhkak'

12. ixLHd;h jeäjk ms,sfj<g iriq,a 65 la ilia lr we;' wjidk iriqf,a ixLHd;h" m<uq iriqf,a ixLHd;h

fuka fo.=Khls' ́ kEu wkqhd; iriq,a folla lïmkfha§ 4 Hz ixLHd;hlska kq.eiqï Y%jKh l< yelskï

m<uq iriqf,a ixLHd;h fidhkak'

13. ;=kS ;U lïìhla 10 m È. jk w;r 0.8 kg  ialkaOhlska hq;=fõ' fuu lïìh T wd;;shlg hg;a jk f,i

wp, ,laIH 2 la yryd weo ;sfí' fuu lïìfha tla fldklska mgka .kakd ;S¾hla iamkaokhla 0.5 s
ld,hl§ wfkla fldkg ,Õd fõ kï ;ka;=fõ wd;;sh T fidhkak'

14. È. 10 m yd ialkaOh 100 g jQ ;sria ;ka;=jla 250N l wd;;shlg hg;a lr ;sfí' 30ms l ld, mr;rhla

we;sj ;ka;=j fofldkska werfUk ;s¾hla iamkaok folla l=uk ,laIhl§ m<uqjrg uqK.efikq we;ao@

15. a rEmfha ±lafjk 1 ;ka;=fõ f¾Çh >k;ajh 3 gm–1 jk w;r 2 ;ka;=fõ th 5 gm –1 fõ' M = 500 g kï ;ka;=

foflys ;s¾hla ;rx. m%fõ. fidhkak' ±ka  b rEmfha ±lafjk mßÈ M fldgia follg fjka lf<a kï 1

;ka;=fõ yd 2 ;ka;=fõ ;s¾hla ;rx. m%fõ. iudk ùu i|yd M1 yd  M2 ys w.hka fidhkak'

( b )

M 1 M 2

;ka;= 2;ka;= 1

( a )

M

.egh

;ka;= 2;ka;= 1
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16. tla fl<jrla .eg .eiQ ialkaOh m yd È. L jQ taldldr ;ka;=jla ksoyfia t,af,ñka mj;S' ;ka;=j Èf.a

;S¾hla ;rx. fõ.h V =   gy   f,i ,súh yels nj fmkajkak' fuys y hkq my< fl<jf¾ isg fõ.h v jk

ia:dkhg we;s  Wihs' ;ka;=j Èf.a ;rx. m%fõ.fha idudkH w.h my, iy by, fl<jrj, ;rx. m%fõ.hkaf.a

udOHkHh f,i f.k my< fl<jfrka werfUk ;s¾hla ;rx.hlg by< flf<jrg hdug .; jk ld,h

t = 2 L/ g  njo fmkajkak'

17. uq¿ ialkaOh 120 kg  yd uq¿ mßudj 0.0800 m3 jQ lsñÿïlrefjl= c,h u;

kj;d we;s hd;%djlg iúl, 100 m la È.e;s taldldr ;ka;=jla wdOdrfhka

t,a,S bkakd wjia:djla rEmfha ±lafõ'

;ka;=fõ yrialv úIalïNh 2.00 cm jk w;r Bg 1.10 kgm–1 f¾Çh >k;ajhla

;sfí' lsñÿïlrejd ;ka;=j ;S¾hla f,i lïmkh fldg hd;%dfõ isák ish

i.hdg ix{djla hjhs' c, m%;sfrdaOh fkdi,ld yer my; tajd fidhkak'

^ c,fha >k;ajh 1000 kgm–3 &

i. ;ka;=fõ my< fl,jf¾ wd;;sh yd my< fl,jf¾§ ;S¾hla ;rx.

m%fõ.h'

ii. ;ka;=fõ by< fl,jf¾ wd;;sh yd by< fl,jf¾§ ;S¾hla ;rx. m%fõ.h'

iii. ;ka;=j Èf.a ;S¾hla ;rx. m%fõ.fha idudkH w.h" my< fl,jf¾ yd by< fl,jf¾ ;rx.

m%fõ.hkaf.a uOHkH f,i f.k lsñÿïlrejd ,nd fok ix{dj m<uq jrg Tyqf.a i.hd lrd ,Õd

ùug .; jk ld,h fidhkak'

18. ;rx. mrdj¾;kfhka iEfok fodaxldrh;a" ;rx. mrdj¾:kfhka we;sjk ia:djr ;rx.;a w;r we;s fjki

meyeÈ,s lrkak' úYd, f.dvke,a,l isg iEfyk muK bosrsfhka kj;d we;s jdykhlska k,d y~la È.gu

ksl=;a lrkq ,efí' jdykh ,Õ isg f.dvke.s,af,a ì;a;sh foig thg ,ïnl jk whqßka ñksfila .uka

lrhs' Tyqg iEu 75 cm ÿrl§u Wmßu yd wju Yíohla wefia' fuhg fya;=j myod § k,d yf`â ixLHd;h

fidhkak' jd;fha èjks m%fõ.h 330 ms –1 f,i .kak'

19. fofldkskau ysr l< ;ka;=jla lïmkh fõ' th lïmkh jkafka tla fldkl isg ;ka;=fõ È.ska 1$4 la jk

;ek Wmßu lïmk ,CIHhla msysgk wju lïmk úêfhks' bka ksl=;ajk iajrfha ixLHd;h 100 Hz fõ'

by; lS ,CIH kej;;a Wmßu lïmk ,laIHhla jk B<Õ lïmk úêfhka ;ka;=j lïmkh fjf;d;a

ksl=;ajk ixLHd;h l=ula fjhso@

20. èjks udk lïìhl lmamsh Wäka hjd we;s fl<jrg .,la .eg .id we;s w;r iriq,la iuÕ wkqkdo ùug

fuu lïìfha È. 88.6 cm úh hq;= nj fmkqks' ±ka c,h iys; Ndckhl ., iïmQ¾Kfhkau .s,S mj;sk f,i

;enQ úg wkqrEm wkqkdo È. 66.5 cm  nj fmkqks' .f,a idfmalaI >k;ajh l=ulao @

21. tlu øjHfhka idod we;s tlu yrialv we;s èjks udk lïì 2 la tlu wd;;shlg hg;aj lïmk lrkq

,efí' lïìj, È. ms<sfj,ska 50 cm yd 50.4 cm jk wjia:dfõ§ ;;amrhlg iamkao 2 la wefia kï" tla tla

lïìfhka ksl=;ajk iajr j,g wkQrEm ixLHd;hka fidhkak'

22. èjks udk lïìhla u.ska idfmaCI >k;ajh 8 jk f,day is,skavrhla t,a,d weo we;' lïìh fmÆ úg

ixLHd;h 256  Hz jk uQ,sl iajrhla kdofjhs' is,skavrh iïmQ¾Kfhkau .sf,k fia c, Ndckhla ;enQ úg

lïìfha tu Èf.ysu uQ,sl lïmk ixLHd;h .Kkh lrkak'

23. idfmaCI >k;ajh d jk øjHhlska ;ekQ jia;=jla isyska jdfka lïìhlska t,a,d we;s úg ;ka;=fõ yg.kakd

;S¾hla ia:djr ;rx. j, uQ,slfha ixLHd;h f fõ' jia;=fõ mßudfjka wvla c,fhys .s,a jQ úg uQ,slfha kj

w.h

f                    nj fmkajkak'
2d – 1

2d ½
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24. fofldkskau ysr l, 50 cm È. ;ka;=jla 1.00 N l wd;;shlg hg;a fldg ;sfí' th lïmkh úug i,iajd

ñks;a;=jg jdr 5000 l iS>%;djfhka l%shd;aul jk leurdjla u.ska PdhdrEm ,nd .kakd ,È' wkqhd;

PdhdrEm myl igyka ̂  1 isg 5 & olajd rEmfha olajd ;sfí'

1  yd  5  PdhdrEm Wmßu lïmk wjia:d olajkafka hehs o" ta w;r ;=r fjk;a Wmßu wjia:d

fkd;snqfka hehso" i,ld my; tajd fidhkak'

i. ;ka;=j Èf.a .uka .kakd ;S¾hla ;rx. j, wdj¾; ld,h" ixLHd;h" ;rx. wdhduh yd fõ.h'

ii. 1 yd 3 msysgqï j,§ P ,CIfhys m%fõ.h'

iii. ;ka;=fõ ialkaOh'

25. 1.1 m la È. èjks udk lïìhla uQ,sl ixLHd; w;r wkqmd;h 1 ( 2 ( 3 jk mßÈ fldgia ;=klg fn§u i|yd

msyshd odr ;eìh hq;= ia:dk y÷kd .kak'

26. 76 cm os.e;s èjks udk lïìhla 40 N w.hla we;s wd;;shla hgf;a ;ndf.k lïìh ;=<ska m%;Hdj¾;l

Odrdjla hjk ,È' lïìfha uOH ,laIHhg by<ska iy my<ska O%ej msysgk mßÈ Lqrm pqïnlhla ;enQ úg

yg.kakd n, u.ska lïìfhys wkqkdo lïmk we;s flf¾' lïìh ;kd we;s øjHfha >k;ajh 8800 kgm –3

o" lïìfha úIalïNh 1 mm o kï m%;Hdj¾;l Odrdfõ ixLHd;h l=ulao @ lïìh uQ,sl ;dkfhka lïmkh

fõ hehs i,lkak'

27. 1 m ÿrlska jQ oDv wdOdrl 2 la w;r ialkaOh  0.01 kg jQ lïìhla weo we;af;a 10 kg nr wd;;shlg hg;ajk

f,ih' lïìfha uOH ,laIHfha iaÒr Lqrm pqïnlhla ;nd we;af;a lïìh O%ej fol yryd hk f,ih'

lïìh yryd m%d;Hj¾;l Odrdjla hejQ úg th uQ,sl iajrfhka wkqkdo fõ kï m%;Hdj¾;l Odrdfõ

ixLHd;h fidhkak' pqïnlh" lïìfha tla fldkl isg 25 cm ÿrlska ;enqjfyd;a wkqkdo ùu i|yd

;ka;=jg ;sìh hq;= Wmßu wd;;sh l=ulao @

28. tlu È.lska yd úIalïNhlska hq;a ms;a;, yd jdfka lïì folla èjks udkhl we;' lïì folu tlu

wd;;shlg hg;alr we;s w;r tljr lïmkh l< úg ;;amrhlg kq.eiqï 5la weiqks' ms;a;, j, yd jdfka

j, idfmaCI >k;aj ms<sfj,ska 8.4 yd 7.8  kï" tla tla lïìfhka ksl=;a jk iajr j, ixLhd;h fidhkak'

29. úIalïNh 0.90 mm mshdfkda lïìhla fjkqjg tu øjHfhkau ;ekQ úIalïNh 0.93 mm fjk;a lïìhla

fhdok ,È' lïìfha wd;;sh fjkia fkdúks kï" uQ,sl iajrfha ixLHd;fhys ljr m%;sY; fjkila

fjhso @ uq,a ixLHd;h kej; we;s lsÍug wd;;sfha ljr m%;sY; fjkila we;s l< hq;=o @

30. i¾jiu mshdfkda lïì folla tlu wd;;shlg hg;aj we;s úg ixLHd;h 600 Hz jQ uQ,sl iajrhla msg lrhs'

;;amrhlg iamkao 6 la we;sùu i|yd tla lïìhl wd;;sfha l=uk Nd.sl fjkila isÿ l< hq;=o @

31. jD;a;dldr lïì rduqjla lïmlhlg iïnkaO lsÍfuka o¾YkSh

ia:djr ;rx. ,nd.; yelsh' lïmlh fufyhjk ix{d

cklfha ixLHd;h fjkia lsÍfuka rduqj úúO ixLHd;j,ska

lïmkh ùug ie,eiaúh yelsh' rEmfha ±lajd we;af;a lïmk

ixLHd;h 200 Hz jQ úg wrh 0.15 m jQ jdfka lïì rduqjl

ia:djr ;rx. msysgd we;s wdldrhhs'

túg lïìh Èf.a .uka lrk ;S¾hla ;rx.j, m%fõ.h .Kkh

lrkak' ±ka ixLHd;h l%ufhka wvq lrf.k .shfyd;a th

Wmßu úia:drhlska lïmkh jk ó,Õ ixLHd; fol

fudkjdo @
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32. 75 cm È.e;s fofldKska ysr l, ;ka;=jl we;sjk wkqhd; Wmß;dk foll ixLHd; 315 Hz yd 420 Hz  kï

uQ,slfha ixLHd;h;a ;rx. m%fõ.h;a fidhkak'

33. 50 cm la È.e;s èjks udk lïìhla iriq,la iuÕ ;;amrhlg kq.eiqï 4 la ,ndfohs' lïìfha È. 1 cm lska

wvq l, miqo kq.eiqï ixLHd;h fkdfjkiaj mj;S kï iriqf,ys ixLHd;h fidhkak'

34. 4 kg l nrla t,a,d we;s èjks udk lïìhl ueog wdikak ;enQ msyshd odrhla u.ska lïìh fldgia follg

fjka flf¾' fldgia fol tlg lïmkh l< úg 3 Hz  ixLHd;fhka hq;= kq.eiqï Y%jKh l, yels kï

t,a,d we;s Ndrh 16 kg olajd jeä l, úg kq.eiqï ixLHd;h fidhkak'

35. os. 0.40 m yd ialkaOh 1.2 kg jk taldldr iDcq oKavla ;sriaj r|jd

we;af;a rEmfha ±lafjk mßÈ i¾jiu ;ka;= folla wdOdrfhks' jï

mi we;s ;ka;=j uQ,slfhka yd ol=Kq mi we;s ;ka;=j m<uq Wmß;dkfhka

tlu iriq, iuÕ lïmkh ùu i|yd 4.8 kg ialkaOhla oKafâ l=uk

,CIHfhka t,aúh hq;=o @

36. èjks udk lïìhl 5 kg ialkaOhla t,ajd tys ksh; È.lska hq;a fldgila lïmkh l, úg lïmk

ixLHd;h 200 Hz fõ' 5 kg  ialkaOh bj;a fldg jia;=jla t,ajd lïmkh l, úg lïmk ixLHd;h 400 Hz
fõ' jia;=j iïmQ¾Kfhkau c,fha .s,ajd lïmkh l, úg ixLHd;h 350 Hz fõ' jia;=j f;,a j¾.hl

iïmQ¾Kfhkau .s,ajd lïmkh l< úg ixLHd;h 380 Hz fõ' jia;=jg wNHka;r l=yrhla ke;ehs o lïìh

uQ,slfhka lïmkh fõ hehso i,ld my; tajd fidhkak' ̂ c,fha >k;ajh 1000 kgm–3&

i. jia;=fõ i;H nr ii. c,fha .s,a jQ úg jia;=fõ oDIH nr'

iii. f;,aj, .s,a jQ úg oDIH nr' iv. jia;=j idod we;s øjHhfha idfmaCI >k;ajh'

v. øjfha idfmaCI >k;ajh'

37. 165 N  nrla we;s taldldr oKavla rEmfha ±lafjk mßÈ i¾jiu A  yd B
keue;s ;ka;= follska t,ajd ;sfí' nr 185 N  jQ l=vd >klhla A  isg

oKafâ È.ska 3$4 ÿßka oKav u; r|jd ;sfí' tla tla ;ka;=fõ È. 75 cm
jk w;r ialkaOh 5.50 g fõ' A  yd B tlúg yß ueÈka fm¿ úg tajd

uQ,slfhka lïmkh fõ hehs i,ldwefik kq.eiqï ixLHd;h fidhkak'

38. 0.60 m È. we¨ñkshï lïìhla tu yrialv lafIa;%M,hu we;s ß§

lïìhlg rEm igyfka fmfkk mßÈ ikaêlr we;af;a ikaêfha

isg wdOdrl lmamshg we;s ÿr 0.75 m jk f,ih' ixhqla; lïìfhka

5 kg l Ndrhla t,a,d we;' úp,H ixLHd;hlska hq;a ndysr m%Njhla

wdOdrfhka lïìfhys ia:djr ;rx. we;s lrk ,È'

i. ikaêh ksIamkaohla jk fia lïìj, we;s úh yels ;rx.j,

Wmßu ;rx. wdhduhka fidhkak'

ii. fuu wjia:djg wkqrEm ixLHd;h l=ulao @

we¨ñkshï lïìfhys tall È.l ialkaOh 2.6 × 10 –3 kg m –1 jk w;r

ß§ lïìfhys tu w.h 10.4 × 10 –3 kg m –1 fõ'



Samitha Ratnayake - 21 - Innovative Physics

39. nr lïìhla ksoyfia isriaj wp, wdOdrlhla u.ska t,a,d we;' fjka fjka jYfhka ;S¾hla iy wkajdhdu

;rx. lïìh Èf.a tys my< fl<jf¾ isg by<g hjkq ,efí' fuu ;rx. lïìh Èf.a ksh; fõ.j,ska .uka

lrhso @ Tfí ms<s;=r meyeÈ,s lrkak'

yrialv lafIa;%M,h 1.2×10–6m2 jk taldldr jdfka lïìhla ;sriaj weo we;' lïìh Èf.a ;S¾hla ;rx.

fõ.h wkajdhdu ;rx. fõ.hg iudk ùug lïìhg ;sìh hq;= wd;;sh l=ulao @ fuu wjia:dj m%dfhda.slj

,nd.; fkdyelafla uka±hs meyeÈ,s lrkak'

jdfkaj, hx udmdxlh   = 2 × 1011 Nm–2

40. rEmfha ±lafjkafka L1 + L2 = L3 jk mßÈ jQ f,day o`vq ;=kls' o`vq ;=k

i|yd >k;aj yd hx udmdxl ms<sfj,ska 1 = 2.70×103 kgm–3, Y1 = 7 × 1010

Nm–2, 2 = 11.3×103 kgm–3, Y2 = 1.60 × 1010 Nm–2, 3 = 8.80×103 kgm–3,
Y3 = 11.0 × 1010 Nm–2 fõ' L3 = 1.50 m kï A ys§ tlúg werfUk Yío

;rx. folla  yd  o`vq Tiafia f.dia B g <Õd ùug .; jk ld,h;a

 oKav Tiafia B g <Õd ùug .;jk ld,h;a tlu ùu i|yd L1/ L2

wkqmd;fhys w.h fidhkak'

L1 L2

L3

A B 

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01. ixLHd;h 500 Hz jk ;rx.hl fõ.h 360 ms–1 fõ' ;rx.fha 600 l,d wka;rhla we;s ia:dk folla w;r

wvqu ÿr jkafka"

1' 4 cm 2' 6 cm 3' 8 cm 4' 12 cm 5' 16 cm

02. y1=20 Sin (1000 t + ) yd y2=30 Sin (1008 t + ) hk ;rx. fol u.ska we;s lrkq ,nk kq.eiqï

ixLHd;h jkafka"

1' 2 Hz 2' 4 Hz 3' 6 Hz 4' 8 Hz 5' 10 Hz

03. L È.e;s isyska ;ka;=jla x j,ska È.a .eiaiQ úg ;ka;=j Èf.a ;S¾hla ;rx. fõ.h v fõ' ;ka;=j ;j;a x
m%udKhlska È.a .eiaiQ úg ;S¾hla ;rx. fõ.h 2 v fõ kï x ys w.h jkafka"

(1) x (2) 2 x (3) (2 _ 1) x (4) (2 + 1) x (5) 2x

04. 100 cm È. èjks udk lïìhla uQ,sl ;dkfhka lïmkh fõ' m%Yamkaohl we;s wxY=jl wdj¾; ld,h 10–2 s
kï lïìh Èf.a ;S¾hla ;rx. m%fõ.h jkafka"

1' 100 ms–1 2' 200 ms–1 3' 250 ms–1 4' 400 ms–1 5' 500 ms–1

05. jejl c, mDIaGh u; 10 cm mr;rhlska l=vd jia;= folla mdfjñka ( ksi,j ) we;' c, mDIaGh Èf.a ;S¾hla

;rx.hla .uka .kakd úg jia;= fol by, my, hkafka 4 s l wdj¾; ld,hlska hqla;jh' tla jia;=jla

by,u msysgqfjys mj;sk úg wfkl my,u msysgqfõ mj;S' jia;= fol tla pl%hla ;=, msysgd we;akï c,

mDIaGh Èf.a ;rx. fõ.h jkafka"

1' 2.5 cms–1 2' 5 cms–1 3' 40 cms–1 4' 4 cms–1 5' 10 cms–1

06. tlu wdOdrl fol w;r ;ka;= folla weo ;sfí' tajdfha wd;;s w;r wkqmd;h 2 ( 1 o yrialv wrhhka w;r

wkqmd;h 3 ( 1 o >k;aj w;r wkqmd;h 1 ( 2 o fõ kï uQ,sl ;dkhkaf.a ixLHd; w;r wkqmd;h jkafka"

1' 2 : 3 2' 2 : 4 3' 2 : 5 4' 2 : 6 5' 1 : 1

MCQ

Time target : 30 minutes

07. 4kg Ndrhla t,ä  èjksudk lïìhla 416 Hz iriq,la iu. uQ,sl ;dkfhka wkqkdo fõ' fia;= w;r mr;rh

fo.=K l, úg uQ,sl ;dkh /l .ekSu i|yd ±ka t,a,d we;s Ndrh úh hq;af;a"

1' 1 kg 2' 2 kg 3' 8 kg 4' 16 kg 5' 20 kg

08. iriq,la yd èjksudk lïìhla tljr kdo l, úg èjks udk lïìfha È. 95 cm jk úg;a 100cm la jk

úg;a ;;amrhl § we;s jQ kq.eiqï .Kk 4la úh' iriqf,ys ixLHd;h jkafka"

1' 148 Hz 2' 152 Hz 3' 156 Hz 4' 160 Hz 5' 164 Hz

09. È. ;ka;=jl ;S¾hla ;rx.hla ol=Kg .uka lrk úg hï fudfyd;l

le,öu ^1& rEmfha olajd we;'

l=vd máhla rEmfha fmkajd we;s mßÈ ;ka;=fjys fyd¢ka .eg.id we;'

tu máfha úia:dmkh y, ld,h t iuÕ fjkiajk wdldrh jvd;au

fyd¢ka ksrEmKh jkafka"
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1' 2' 3'

4' 5'

10. weos ;ka;=jl È. 10 m o ialkaOh 100 g o fõ' th 100 N l w;;shlg ,lal, úg tys .uka .kakd ;S¾hla

;rx.hl ixLHd;h 1000 Hz fõ' ;ka;=fõ 2.5 cm ÿßka msysá ,CIH w;r l,d fjki jkafka"

1'       rad 2'       rad 3'       rad 4'  rad 5' 2 rad

11. èjks udk lïìhlska 4.5 kg l wu;r Ndrhla t,aÆ úg ksYaÑ; È.l fok ,o Wmß;dkhl ixLHd;h 5/4
.=Khlska jeä fõ kï lïìfha uq,a wd;;sh jkafka"

1' 20 N 2' 40 N 3' 60 N 4' 80 N 5' 100 N

12. tla;rd udOHhl§ ;rx.hl fõ.h 960 ms–1 fõ' tu udOHfha tla;rd ,CIHhla yryd ñks;a;=jl§ pl%

3600 la .uka lrhs kï ;rx. wdhduh jkafka"

1' 2 m 2' 4 m 3' 8 m 4' 12 m 5' 16 m

13. A yd B keue;s jdfka lïì folla tlu wd;;shlg hg;aj lïmkh fõ' A ys m<uq Wmß;dkh yd B ys

fojk Wmß;dkh tlsfkl iqir ù ;sfí' A ys wrh B ys wrh fuka fo.=Khla kï A ys È." B ys È.g ork

wkqmd;h jkafka"

1' 2 : 1 2' 3 : 2 3' 3 : 4 4' 1 : 3 5' 1 : 4

14. èjksudk lïìhl È. 1m fõ' lïìfha ueo ;nd we;s msys odrhla u.ska th fldgia follg fnod we;af;a

tu fldgiaj, Èf.ys fjki 2 mm jk mßÈh' fldgia fol tljr kdo l, úg ;;amrhg kq.eiqï tlla

ìyslrhs kï l=vd fldgfia yd úYd, fldgfia ixLHd; ms<sfj,ska" ( Hz )
1' 250.5 yd 249.5 2' 249.5 yd 250.5 3' 124.5 yd 125.5 4' 125.5 yd 124.5
5' by; lsisjla fkdfõ'

15. èjks udk lïìhl 99 cm l È.la iriq,la iuÕ wkqkdo fõ' iriqf,ys ±;a;la u; l=vd bá lene,a,la we,

jq úg 2 Hz ixLHd;hlska hq;a kq.eiqï we;sfõ' ±ka èjks udk lïìfha È. 1 cm lska jeä l, úg" th nr fhÿ

iriq, iuÕ wkqkdo fõ kï" iriqf,a uq,a ixLHd;h jkafka"

1' 99 Hz 2' 100 Hz 3' 101 Hz 4' 200 Hz 5' 202 Hz


4


2


3
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02. i. 0.02 m ii. 0.4 m iii. 4 ms–1 iv. /2  rad

v. /2  rad vi. 1 m

03. i.          rad ii. a. 2.4 mm b. 0 c. 3.2 mm

07. 262 Hz, 262 Hz 08. 260 Hz 09. 509 Hz 10. 340 ms–1

11. 323.2 ms–1 12. 256 Hz 13. 32 N

14. m<uq iamkaokh we;s jQ fl,jf¾ isg 7.37 m ÿßka 15. 28.86 ms –1 , 22.36 ms –1 , M1 = 187.5g , M2 = 312.5g

17. i. 400 N , 19.07 ms–1 ii. 1186 N, 32.84 ms–1 iii. 3.85 s 18. 110 Hz

19. 300 Hz 20. 2.3 21. 250 Hz, 252 Hz 22. 239 Hz

24. i. 0.096 s ,  10.42 Hz ,  50 cm , 5.21 ms–1 ii. 0 , 0.98 ms–1 iii. 0.018 kg

25. ;ka;=j 0.2 m, 0.3 m yd g 0.6 m È.ska hq;a fldgia ;=klg fnfok mßÈ

26. 50 Hz 27. 50 Hz  ,  25 N 28. 132.4 Hz , 137.4 Hz 29. –3.2 %   ,  + 6.8 %

30. 0.0199 / 0.0201 31. 47.1 ms–1 ,  175 Hz ,  150 Hz 32. 105 Hz , 157.5 ms–1

33. 396 Hz 34. 6 Hz 35. jï fl,jf¾ isg 5 cm ÿßka

36.  i.  200 N ii. 153.125 N iii. 180.5 N iv. 4.27

v. 2.40

37. 27.5 Hz 38. i .     0.6 m , 0.3 m  ii      231 Hz

39. 2.4 × 105 N, wd;;sh úYd, tlls' lïìh isyska neúka th leã hhs' 40. 6.45

ms<s;=re - wNHdi



2

01. 4 02. 2 03. 1 04. 2 05. 2

06. 1 07. 4 08. 3 09. 3 10. 3
11. 4 12. 5 13. 4 14. 1 15. 4

ms<s;=re - MCQ


