
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

T wd;;shg hg;a lr we;s f¾Çh >K;ajh m jQ weÈ ;ka;=jla Èf.a .uka .kakd ;S¾hla 

;rx. fõ.h V kï 

 

 

by; iólrKh udk jYfhka ksjerÈ nj fmkaùu 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

by; jia;=fõ yrialv j¾.M,h A yd ;ka;=fõ È.   o >K;ajh ρ kï  

 

 

 

 

 

 

 

 

 

                                                  ❷ 

 

 

   

 

 

weÈ ;ka;=jl ;S¾hla ;rx. m%fõ.h 
(Transverse wave velocity in a stretched string) 

 

 

❶ ❷ 

f¾Çh >K;ajh =      

m     =  

M     = m   

 

mßud >K;ajh =    

ρ    =  

M    = Aρ                                     

 

V 
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     =      

m = Aρ   

 

 

 

 

V 

 

fofl<jßka weÈ ;ka;=jl uOHfhka fmÆ úg my; rEmfha ±lafjk wdldrhg 

ir<;u ia:djr ;rx. wdlD;sh we;s fõ' fuh uQ,slh fyj;a uQ,sl iajrh fyj;a uQ,sl 

;dkh fõ' 

 

;ka;=fõ fofl<jr iEuúgu wp, neúka tu fofl<jr ksIamkao hq.,hla iy 

;ka;=fõ uOHfha m%iamkao hl=;a we;s fõ' 

 

 

 

 

 

 

 

 

 

by; i`oyka ;ka;=fõ úúO ia:dk wp, l< úg jvd ixlS¾k rgd iys; ia:djr ;rx. 

wdlD;s ilia fõ' tajdfhys mqvq tllg jvd jeä w;r tajd úúO wxl iys; Wmß;dk" 

úúO wxl iys; m%ixjdo f,i wxlkh flf¾' 

 my; rEm igyka j,ska ±lafjkafka L È. ;ka;=jl we;s jk ia:djr ;rx. rgd 

j, wdlD;shls' 

 

 

 

 

 

weÈ ;ka;=jl lïmk úê 
(Normal modes of a stretched string) 
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❷ ❶ 

 

 

2 



 

 

 

 

 
uQ,slh ^uQ,sl ;dkh& 
(Fundamental) 

 

 

 

 

 

 

 

 

 

 

 

 n jk m%ixjdofha ixlHd;h fn kï" 
 

 (n = 1 , 2, 3 , …………) 

 

 

 

 

 

 

 

 

             =    L 

   λ0       =    2L 

   f0      =     

   f0      =    

   f0      =    1fo 

1 jk m%ixjdoh 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 jk Wmß;dkh 
(Frist overtone) 

2 jk Wmß;dkh 
(Second overtone) 

fn    =  n.   

èjks udkh   (Sonometer) 
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…………………………………………… 

…………………………………………… 

…………………………………………… 

……………………………………………

…………. 

…………………………………………… 

…………………………………………… 

…………………………………………… 

……………………………………………. 

……………………………………………

…………. 
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;=,d ;eáhg Ndr fh§fuka lïìfha wd;;shho (T)"fia;= w;r mr;rh fjkia lsÍfuka 

lïlmkh jk lïì È.o (L) fjkia fldg èjks udk lïìfha iajNdúl lïmk ixLHd;h 

fjkia l< yelsh' 

B lïìh fndfyda mÍlaIK i`oyd iïu; ixLHd;hla we;s lïìhla f,i fhdod .efka' 

lïì muKla lïmkh ùfï§ we;sjk ishqï y`v jeä lr .ekSu i`oyd l=yr iys; ,S 

fmÜáh WmldÍ fõ' 

taliajkh fyj;a iqir lsÍu :- (Tuning) 

m%Nj foll iajNdúl ixLHd; iudk lr .ekSfï l%shdj,sh' 

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 u.skaa iqir lsÍu :- (Tuning by resonance) 

lïmkh l< iqir èjks udk mqjrej u; ;nkak' fuúg iriqf,aa 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 iqriq, iu`. wkqkdo fõ' lïìh u; ;enQ ieye,a¨ 

lvodis wdfrdayl ;Èka fi,ù bj;g úisùfuka wkqkdo wjia:dj y`ÿkd .; yelsh' 

kq.eiqï u.skaa iqir lsÍu :- (Tuning by beats) 

iriq,;a" èjks udk lïìh;a tljr lïmkh fldg iïm%hqla; yf`vys 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 lsÍfuka kq.eiqï keis hk wjia:dj ,nd .kak' kq.eiqï keis 

hkafka m%Nj foflys iajNdúl ixLHd; iudk jQ úgh' 

Y%jkh u.skaa iqir lsÍu :- (Tuning by hearing) 

iriq,;a" èjks udk lïìh;a fjk fjku lïmkh fldg tajdhska kef.k y`vg ijka 

fokak' tu y`vj,a foflys ;dr;d iudk jqfha hehs yef.k f;la lïìfha È. fyda 

wd;;sh fjkia lrkak' ;dr;dj" ixLHd;h u; r`od mj;skakla neúka m%Nj fofla ;dr;d 

iudk jk úg tajdfha iajNdúl ixLHd;o iudk ù mj;S' 

 

 

fufyhùu  ( n,xf.dv l,dm wOHdmk ld¾hhd,h 
ieliqu           ( kqjka ;drl  
           r$ lr.ia;,dj uyd úoHd,h 4 



 

 

 

>K;ajh ρ yd m%;Hiaá;d udmdxlh E jk udOHhla ;=< wkajdhdu ;rx. fõ.h V, 

 

 

 

fuu fõ.h  

V >k  V øj  V jdhq 

by; iólrKh udk jYfhka ksjerÈ nj fmkaùu' 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

 

l,ïm lr we;s oKavla iï lene,a,lska oKav Èf.a msßuÈkq ,enQ úg oKav Èf.a 

wkajdhdu ia:djr ;rx.hla yg .kS' ta wkqj oKavla l,ïm l< ia:dkj, ksIamkao we;s 

jk w;r oKafâ lïmKh ùug jvd ksoyila mj;sk ia:dk j, m%iamkao ilia fõ' 

 

 

 

wkajdhdu ;rx. fõ.h (Longitudinal wave Speed) 

 
 

oKavl we;sjk wkajdhdu ;rx.  
(Longitudinal wave in a rod) 
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uq,slh ^uQ,sl ;dkh&  1 jk Wmß;dkh     2 jk Wmß;dkh 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

…………………………………………

…………………………………………

…………………………………………

…………………………………………

…………………………………………

…………………………………………

……………… 

………………………………………

………………………………………

………………………………………

………………………………………

………………………………………

………………………………………

……………… 

 

 

 

             =    L 

        =    4L 

   f      =     

   f1      =    

   f0      =   1f′
 

❶ jk m%ixjdoh 

 

2 jk Wmß;dkh 

 

 

 

 

 

 

 
 

❷k m%ixjdoh 

 

……………………………………………………

……………………………………………………

……………………………………………………

……………………………………………………

……………………………………………………

…………………………………………………… 

…………………………………………………… 

………………………………………………

………………………………………………

………………………………………………

………………………………………………

………………………………………………

………………………………….…………… 

………………………………………………

………… 

             =    L 

        =    2L 

   f      =     

   f1      =    

   f0      =    1f1
 

❶ jk m%ixjdoh 

 

1 jk Wmß;dkh uQ,slh ^uQ,sl ;dkh& 

 

 

 

 

 

 

 

 

❸jk m%ixjdoh 

 

ueÈka l,ïm l< o`vq 
(Rods with clamping in the middle) 
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m%Yak 

01' rEmfha ±lafjk mßÈ È. 54cm la jQ lïìhl tla fl<jrg 13N Ndrhla fhdod 
 we;s w;r wfkla fl<jr lïmkhlg iïnkaO lr we;' lïmlfha ixLHd;h 
 250Hz jk úg lïìh lïmkh jk whqre fuys ±lafõ' 

 

 

 

 

 (a) i. lïìfha .uka .kakd ;rx.fha ;rx. wdhduh l=ula o@   
   ………………………………………………………………………………… 

   ………………………………………………………………………………… 

  ii. i ys m%;sM,h yd § we;s o;a; Wmfhda.S lrf.k lïìh Èf.a ;rx. .uka  
   .kakd fõ.h fidhkak' 
   ............................................................................................................................ 

   ………………………………………………………………………………… 

   ………………………………………………………………………………… 

  iii. lïìfha tall È.l ialkaOh fidhkak' 

   …………………………………………………………………………………

   …………………………………………………………………………………

   ………………………………………………………………………………… 

 

 (b) i. by; olajd we;s rEmfha lïìh fofl<jr w;r msysá wkqhd; m%iamkao  

   folla A j,ska o wkqhd; ksYamkao folla B j,ska o ,l=Kq lrkak' 

  

  ii. Tn ,l=Kq l< m%iamkao j, msysá ,CIHj, p,s;fha l,dj ms<sn`o j l=ula  

   lsj yels o@ 

   ………………………………………………………………………………… 

   ………………………………………………………………………………… 

   ………………………………………………………………………………… 

   ………………………………………………………………………………… 
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 (c) m%.uk yd ia:djr ;rx. w;r Yla;s iïfm%aIKh iïnkaOfhka we;s fjki   

meyeÈ,s lrkak' 

  ………………………………………………………………………………………... 

  ………………………………………………………………………………………... 

  ………………………………………………………………………………….……..

  …………………………………………………………………………………….….. 

 

02' èjksudk lïìhl È. $ wkqj ixLhd;h fjkia jk whqre mÍCId lsÍu i`oyd my;  

 rEmfha ±lafjk mßÈ ksh; Ndrhla fhdod wee;s èjksudk lïìhla Ndú; fõ'  

 

 

 

 

 

(a) fuu lïìh Èf.a .uka .kakd ;Srhla ;rx. j, m%fõ.h V i`oyd iólrKhla  

 t,a,d we;s Ndrfha ialkaOh M yd lïìfha tal È.l ialkaOh m weiqfrka 

 olajkak' 

 ……………………………………………………………………………………....... 

  ………………………………………………………………………………………... 

(b) fuu lïìfha ℓ È.la uQ,sl iajrfhka lïmkh jk ixLHd;h s kï V i`oyd  

m%ldYkhla f yd ℓ weiqßka olajkak' 

  ………………………………………………………………………………………... 

  ………………………………………………………………………………………... 

(c) (a) yd (b) ys m%;sM, wdOdrfhka  

   

   ℓ  =         nj fmkajkak' 

 (d) iriq,la lïmkh ùfï § tys ia:djr ;rx. we;s jk 

whqre my; ±lafjk rEm igyfka we`o olajkak' tys 

m%iamkao A j,ska o ksYamkao N j,ska o ,l=Kq lrkak' 

;jo tys X fl<jr lïmkh jk ÈYdj o tys olajkak' 

 

 

fufyhùu  ( n,xf.dv l,dm wOHdmk ld¾hhd,h 
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 (e) i. hï iriq,la iu. wkqkdo jk by; ±lajQ lïìfha È. fidhd .kafka flfia 
   o@ 

   …………………………………………………………………………………….... 

   ……………………………………………………………………………………… 

   ……………………………………………………………………………………… 

 

  ii. Tng iriq,a lsysmhla ,nd §   we;akï   uq,ska u  mdGdxl .;   hq;af;a   ljr  

    iriq,la iïnkaOfhka o@ 

   ………………………………………………………………...……………………. 

   ……………………………………………………………………………………… 

  iii. by; ii  ys  Tn  ,nd .;a   mdGdxl  u.ska  f yd ℓ w;r  iïnkaO;dj  mÍCId  

     lrkafka flfiao@  

     …………………………………………………………………………………..... 

      ……………………………………………………………………………………. 

 

  iv. fuu èjksudkfha fhdod we;s lmamsfha tla;rd >¾IKhla mj;sk nj fmKsks'  

     fuh (iii) ys mÍCIK m%;sM, flfrys ljrdldrfhka n,mdhs o@ 

      …………………………………………………………………………………… 

      …………………………………………………………………………………… 

  
 

 

 

 

 

 

 

 

 

 

 

 
fufyhùu  ( n,xf.dv l,dm wOHdmk ld¾hhd,h 
ieliqu           ( kqjka ;drl  
           r$ lr.ia;,dj uyd úoHd,h 

9 



 

N+ lïmk ;rx.(Seismic Waves) 

mDÓúh ;=< we;s mdIdK j, ;dlaIKKsl ì`o jeàï fyda iafmdagkh ùï u.ska Wmok 
Yla;s ;rx. N+ lïmk ;rx. kï fõ' 
 

N+ lïmk ;rx. j¾. (Type of Seismic Waves) 
N+ lïmk ;rx. j¾. lsysmhla we;s w;r tajd úúO l%u j,g .uka lrhs' thska m%Odk 
j¾. folla we;' 
 
 1' mDÓú wNHka;r ;rx. (Body Waves) 

 2' mDIaÀh ;rx. (surface waves) 

 

 

 

 

 

 

 

 

 

 

 
 
N+ lïmdjlska ksl=;a jk mDÓú ;rx."mDÓúfha wNHka;rh ;=<ska .uka lrñka 

mDIaÀh ;rx. j,g jvd blaukska kshñ; ia:dkhg ,`.d fõ' fuu ;rx. mDIaÀh ;rx. 
j,g jvd Wia ixLHd;hla olajhs' mDÓú wNHka;r ;rx. j¾. folls' 

I. P ;rx. 
II. S ;rx. 

 

P ;rx. (Primary Waves) 

 mD:sú wNHka;r ;rx. ;=< m<uq j¾.h P ;rx. fyj;a m%d:ñl ;rx. fõ' fuu 
;rx. N+ lïmk ;rx. j, fõ.j;aj j¾.h jk w;r N+ lïmk uOHia:dk i`oyd 
m<uqfjkau ,`.dfõ' ;jo fuu ;rx. mdIdK fyda mDÓúfha øj ia:r ;=<skao .uka lrhs' 
 

 Wod(N+ lïmdjla we;s ùug fmr n,a,kaf.a Wvq ìreï y`v P ;rx. ksid 
we;s fõ' 

fuu P ;rx. wkajdhdu ;rx. úfYaIhls fõ' tu ksid iïmSvk ;rx. f,io 
y`ÿkajhs' 

 
 
 
 

N+ lïmk ;rx.(Seismic Waves) 
 

mDÓú wNHka;r ;rx. (Body Waves) 
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S ;rx. (Secondry Waves) 

N+ lïmdjlska Tng ±fkk fojeks ;rx. úfYaIh S ;rx. fyj;a oaú;Sh ;rx. 
fõ' fuh P ;rx.hg jvd fifuka .uka .kakd w;r >K mdIdK ;=<ska .uka l< kuq;a 
øj udOHhla ;=<ska .uka fkdlrhs' 

 
 Wod( mDÓú wNHka;rfha ndysr yrh øjhla nj ks.ukh lsÍug fuu 

;rx. j, .=Kh WmldÍ fõ' 
fuu S ;rx. ;S¾hla ;rx. úfYaIhla fõ' 

 

 

 

 

 

 

 

 fuu ;rx. mDÓú lfnd, ;=<ska muKla .uka lrhs' mDIaÀh ;rx. wNHka;r 
;rx.j,g jvd wvq ixLHd;hlska hqla; fõ' fuh wNHka;r ;rx. j,g miqj ,`.d jQj;a 
N+ lïmdjlska isÿjk ydkshg iy úNdhg iïmQ¾Kfhkau odhl fõ' jvd;a .eUqre N+ 
lïmK j,§ fuu ydksh iy ;rx. Yla;sh wvq fõ' 
 
mDIaÀh ;rx. j¾. folls' 

I. f,dú ;rx. 
II. f¾,s ;rx. 

 
 
 
 
 

mDIaÀh ;rx.  (Surface Waves) 
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f,dõ ;rx. (Love Waves) 

 m<uq j¾.fha mDIaÀh ;rx. f,dõ ;rx. f,i ye`Èka fõ' fuh fõ.j;aj mDIaÀh 
;rx. úfYaIh jk w;r fmdf<dj me;af;ka me;a;g p,kh lrhs' 

 f,dõ ;rx. ;sria p,s;hla we;s lrhs' 
 
 

 

 

 

 

 

 

f¾,s ;rx. (Rayleigh Waves) 

 fojeks j¾.fha mDIaÀh ;rx.h f¾,s ;rx.hhs' fuu ;rx. u.ska mDÓú mDIaGfha 
/,s we;s lsÍug Ndckh lrk w;r ;rx. .uka .kakd ÈYdjg N+ñh by< my< iy 
me;af;ka me;a;g p,kh lrhs' 

 f¾,s ;rx. N+ñfha isria p,s; we;s lrhs' 
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m%Yak 

1) m%Odk N+ lïmk j¾. fol fudkjdo@ 
a) …………………………………….  

b) …………………………………….. 

2) by; 1 yd 2 ;rx. j¾. my; ud;Dld hgf;a ii`okak' 
 ① ② 

fõ.h 
  

ixLHd;h 
  

ydksh 
  

 

3) wNHka;r ;rx.j, m%fNao fol fudkjdo@ 

a) …………………………………….  

b) …………………………………….. 

 

4) by; a yd b ;rx. j¾. my; ud;Dld hgf;a ii`okak' 

 a b 

fõ.h 
  

m%pdrK udOHh 
  

;S¾hla fyda wkajdhdu nj 
  

 

5) mDIaÀh ;rx.j, m%fNao fol fudkjdo@ 

a) ……………………………………. 

b) …………………………………….. 

6) by;  a yd b ;rx. j¾. my; ud;Dld hgf;a ii`okak' 

 a b 

fõ.h 
  

p,s;fha isria ;sria nj 
  

 

 

  

i;H jYfhkau N+ lïmkh yg.;a ia:dkh kdNsh f,i y`ÿkajk w;r Bg by<ska 
fmdf<dj u;=msg ia:dkh wmsflakaøh f,i ye`Èkafõ' 
 
 
 
 

kdNsh iy wmsflakaøh (Hyocenter and Epicenter) 
 

fufyhùu  ( n,xf.dv l,dm wOHdmk ld¾hhd,h 
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 N+ lïmdjl úYd,;ajh uekSu i`oyd fhdod .kakd jvd;au m%p,s; mßudKh fuh 
fõ' fuu mßudKfhka ±lafjk w.h N+lïmdfõ m%N,lu fmkakqï lrhs' 
 
 
 
 
 I - N+ lïmdfõ § we;s jQ m%n,;u ;rx.fha ;Sj%;dj ^úia;drh& 
 I0 - iïu; f,i uksk ,o N+ lïmdfõ ;Sj%;dj ^úia:drKh&N+  
   lïmdjlska WmÈk idfmalaI Yla;sh E kï 
 
   
 
  
  d - ßÉg¾ mßudKfha ±lafjk w.h fjkia jQ m%udKh 
 

N+ lïmk j, úYd,;ajh yd iq,N;dj 
 

mßudKfha w.h jd¾Isl iq,N;dj 
idudkH n,mEu 

 
<3.4 800 000 N+ lïmk udk u.ska muKla 

ks¾Kh l< yel 
3.5 – 4.2 30 000 ksjila ;=<g hka;ñka ±fka 

4.3 – 4.8 4 800 cfka, foorhs" 
fndfydafokdg ±fka' 

4.9 – 5.4 1 400 ish¨ fokdg ±fka" fodrj,a 
meoafoa 

5.5 – 6.1 500 f.dvke.s,s j,g w,dNydks 
isÿfõ'nodu mqmqrd hhs' 

6.2 -6.9 100 f.dvke.s,sj,g ydks" ksjdi 
moku u; ,siaid hhs 
 

7.0 – 7.3 15 oreKq ydks" md,ï weUÍ 
f.dvke.s,s ì`ojefÜ' 

7.4 -7.9 4 fndfyda f.dvke.s,s weo 
jefÜ 

>8.0 wjq'5 isg 10 olajd tla 
jrla muK 

mQ¾K ydks" u;=msg ;rx. 
o¾Ykh fõ' jia;+ka jd;h 
;=< úisÍ hhs' 

 
 
 
 
 

ßÉg¾ mßudKh (Richter Scale)  
 

 

m = log10 (I/I0) 

 

E = [10d] 3/2 
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iqkdñ hkq  fjr<  yd .egqkq úg úYd,  jHikhla iy Ôú; ydks  úYd, ;rx. fY%aKshls' 
iqkdñ hk jpkh zzjrdh ;rxÕZZ (harbor waves) hk w¾:h we;s cmka jpkhlska 
ìysjQjls' iqkdñ iuyr úg jerÈ wdldrhg zzjvÈh ndÈh ;rxÕZZ (tidal waves) f,i 
y`ÿkajhs' jvÈh ndÈh u.ska iqkdñ we;s fkdfõ' ^uqyqo u; i`o u.ska we;s lrk .=re;ajc 
n,h ksid jvÈh ndÈh we;s fõ'& iq<`. u`.ska ;rx. we;s fõ' 
iqkdñ we;súh yelafla" 
 

 c,h hg N+ lïmd u.ska 

 .sksl`ÿ msmsÍu u.ska 

 uqyqÿ m;=f,a kdhhEï u.ska 

 wNHjldYfha isg c,h ;=<g weo jefgk .%dyl len,s iy W,aldmd; u.ska 
 
iqkdñ fndfyduhla we;s jkafka c,h hg N+ lïmd u.sks' iqkdñhla we;s ùu i`od N+ 
lïmdj u.ska ßÉg¾ udmlfha igyka lrk w.h 6'75 lg jvd jeä fkúh hq;= h' 
iqkdñj,ska ishhg 90 muK meismsla id.rfha isÿ fõ' 
 
 

 

 
1' c,h u;=msg .uka lrk ;rx.hl m%fõ.h (V) my; iólrKhg wkql+, fõ' 

 V =  g - .=re;ajc ;rKh h - c,fha .eUqr 

 
2' c, ;rx.j, Yla;s >K;ajh (E) r`od mj;skafka tys úia;drh (A) u;h' 
 E = KA

2
    k ksh;hla jk w;r A ys tall Jm

-2
 fõ' 

 
3' Yla;sh i%djh ф fokq ,nkafka" 

 ф =E х V  ф ys tall Wm
-1

 fõ' 
 
4' Yla;s ixiaÓ;sh wkqj m%fõ.h wvqjk úg Yla;s i%djh ksh;j ;nd .ekSu i`oyd E 
 jeä úh  hq;=h' tkï A jeä úh hq;=h' fkd.eUqre uqyqo fj; iqkdñ r< (breaking 

 waves) we;s fõ' tajd wkql+, iajNdjhla .kS' 
 

5' b;du;a ir,j i,lkafka kï ;rx.fha pd,l Yla;sh l%ufhka úNj Yla;sh njg 
 m;a fõ' fuu úNj Yla;sho c, l`og ord .ekSug wmyiq jQ úg ìÿï r< (breaking 

 waves) we;s fõ' tajd wkql+, iajNdjhla .kS' 
 
 
 
 

iqkdñ (Tsunami)  
 

iqkdñ ;rx.j, yeisÍu  (Behaviour of Tsunami waves)  
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6' iqkdñ u.ska úkdYh isÿjkafka tu ;rx. iu`. meñfKk w;s úYd, c, ialkaOfha 
.uH;dj ksidh' ie'hq' iïmQ¾K nj i`oyd bÈßm;a lr we;s kuq;a by; (2) , (3) yd 
(4) hgf;a we;s  iólrK fyda woyia u;l ;nd .ekSu wjYH ke;' 

 

 

 

 

 

 

 

 

 

 

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

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

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

 .eUqre uqyqfoa § fndfyda iqkdñ ±l .; yels jkafka l,d;=rlsks' fï ksid .eUqre 
uqyqfoa § iqkdñh wkdjrKh lsÍu b;d wmyiq fõ' 

 fjr< wdikakfha§ iqkdñhla 30m la olajd by< hd yelsh' 
 

 

  

 

 újD; iuqøfha 970km
h-1 g jvd úäh' ^mshdir fcÜ hdkhla fuka fõ.j;a 

fõ'&iïmQ¾K id.rh yryd .uka lsÍug meh lsysmhla .kS' idudkH uqyqÿ r< ^iq<`. 
u.ka cks; jk&90km h

-1
 la muK fõ.hlska .uka lrhs' 

 

 

 

 

 

iqkdñhl ;ru (The size of Tsunami)

  
 

iqkdñhl fõ.h (The speed of Tsunami)
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m%Yak 

N+ñlïmdj, m%n,;dj uekSu i`oyd ßÉg¾ mßudKh (Richter scale) Ndú; fõ' fuu 
mßudKhg wkqj 3.5g wvq N+ lïmd ñksiqkg fkd±fkk w;r tajd N+ lïmudk u.ska 
muKla y`ÿkd.; yels h' fuu mßudKfha Wmßu w.h 9.5 f,i ±lafõ' fuys mßudKh 
f¾Çh fkdjk w;r th ixlS¾K ,>q mßudKhks' tys tla tallhlg jvd B<`. tallfha 
Yla;sh 30 .=Khlska jeäh' 

(a) i. N+ñlïmdjla we;s jkafka flfia o@ 

 …………………………………………………………………………………………… 

 …………………………………………………………………………………………… 

 …………………………………………………………………………………………… 

 ……………………………………………………………………………………………. 

 

 ii. N+ñlïmdjl wmsflakaøh (epicenter) hkqfjka ye`Èkafjkafka l=ula o@ 
   …………………………………………………………………………………………… 

    …………………………………………………………………………………………... 

    …………………………………………………………………………………………... 

 

(b) tla;rd N+ñlïmdjla fya;=fjka tu m%foaYfha f.dvke.s,sj,g w,dNydks ùu" md,ï 
weoù leã hdu" f.dvke.s,s ì;a;s bß ;e,Su jeks úkdY isÿúKs' fuu N+ñlïmdfõ 
m%n,;dj ßÉg¾ mßudKfha ljr w.hlska ±lafõ o@ 

 
 ……………………………………………………………………………………………… 

 

(e) fuu lïìh ixLHd;h 100Hz isg 700Hz olajd l%ufhka jeä jk ixLHd;j,ska 
lïmkh ùug ie,eiajQ úg tys lïmk úia;drh ixLHd;h iu`. fjkia jk whqre 
±laùu i`oyd m%ia;drhl lgqigykla w`Èkak 

' 
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jdhqjla ;=< wkajdhdu ;rx. m%fõ.h V kï  

   

 

 

fuys  P     –  jdhqfõ mSvkh 

  ρ       -  jdhqfõ >K;ajh 

  ϒ     - jdhqfõ m%Odk úYsIaG ;dm Odß;d fyda jdhqfõ m%Odk ujQ,sl ;dm  

   Odß;d w;r wkqmd;h 

   

 

 
  
  cp - ksh; mSvkfha§ úYsIaG ;dm Odß;dj 

  cv - ksh; mßudfõ§ úYsIaG ;dm Odß;dj 

  Cp - ksh; mSvkfha§ ujQ,sl ;dm Odß;dj 

  Cv - ksh; mßudfõ§ ujQ,sl ;dm Odß;dj 

 

-[ 

[ 

 

01' WIaK;ajh (Temperature) 

 PV = nRT 

 PV =  RT 

 PM =  RT 

 PM = ρRT 

   =   

 

 

 

jdhqjla ;=< wkajdhdu ^èjks& ;rx. m%fõ.h 
(Speed of Longitudinal (sound) waves in a gas) 
 

V  =  

jdhqjla ;=< èjks m%fõ.h flfrys úúO idOl j, n,mEu 

(Effect of various factory to speed of sound in a gas) 
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ieliqu           ( kqjka ;drl  
           r$ lr.ia;,dj uyd úoHd,h 

ϒ =      =   

18 



 
by; iólrKh Ndú;fhka 

  

 

 

 § we;s jdhqla i`oyd 

  V  х  

02' mSvkh yd >K;ajh (Pressure and Density) 

jdhqjl WIaK;ajh ksh; úg èjks m%fõ.h mSvkfhka yd >K;ajfhka iajdhla; 

njhs' 

03' wd¾ø;dj (Humidity) 

jd;fha wd¾ø;dj jeä jk úg iM, >K;ajh ^ujQ,sl ialkaOh& wvq fõ' fuúg 

èjks m%fõ.h jeä fõ' 

04' iq<`f.a m%fõ.h (Wind Velocity) 

èjks m%pdrKh jk ÈYdjg èjks m%fõ.h jeäùula o úreoaO osYdjg wvqùula o 

fmkakqï lrhs' 

 

 

 

 

 

iriq,la jeks Wml%uhla ksid k,h ;=< jd;h wkajdhdu f,i lïmkh jk w;r 

A foig .uka .kakd wkajdhdu ;rx.h A ys .eà mrdj¾;kh fõ' m;k yd mrdj¾;sl 

;rx. wêia:dmkh ù k,h ;=< ia:djr ;rx.hla yg.kS' 

 

V  =  

ixjD;a; k,hl ia:djr ;rx.hla we;s ùu 

(Formation of a standing wave inside a closed pipe) 
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ixjD;a; k<hl ia:djr ;rx. rgd  (Normal modes of a closed pipe) 

 

 

 

 

 

 

uQ,slh ^uQ,sl ;dkh&   1 jk Wm;dkh      2jk Wm;dkh 
(Fundamental)    (Frist overtone)        (Second overtone) 

 

 

 

 

 

 

 

 

 

 

 

 

 ixjD;a; k,hl n jk m%ixjdofha ixLHd;h fn kï' 

  fn  = n     (n = 1, 3, 5, …….) 

 ixjD;a; k,hl T;af;a ixLHdu m%ixjdo muKla yg .kS' 

 lD; ixLHd;h tys iajdNdúl ixLHd;hg iudk jQ úg jd;h wkqkdo jk w;r  

 Wmßu yvla ksmofõ' 
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       =    L 

        =    4L 

   V      =    fλ 

   f0      =    

   f0      =     

    f0      =     1f0    

1 jk m%ixjdoh 

 

……………………………………………………………

……………………………………………………………

……………………………………………………………

……………………………………………………………

……………………………………………………………

……………………………………………………………

……………………………………………………………

……………………………………………………………

……………………………………..…………………… 

 

 

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

……………………….………………………………

…………………………………………………………

………………………………………………………… 

 

 

20 



 

 
 
 

 

 

iriq,la jeks Wml%uhla ksid k,h ;=< ìysjk wkajdhdu ;rx.h  A fl<jf¾§ 

ksoyia jd;h yd .eàfuka bka fldgila mrdj¾;kh ù k,h ;=< wkajdhdu ia:djr ;rx. 

yg.kS' 

újD; k<hl ia:djr ;rx.hla we;s ùu  
(Normal mode of a open pipe) 

 

 

 

 

 

 

uQ,slh ^uQ,sl ;dkh&   1 jk Wm;dkh  2jk Wm;dkh 
(Fundamental)    (Frist overtone)   (Second overtone) 

 

 

 

 

 

 

 

 

 

 

újD; k,hl ia:djr ;rx.hla we;s ùu 
(Formation of a standing wave inside a open pipe) 
 

fufyhùu       ( n,xf.dv l,dm wOHdmk ld¾hhd,h 
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       =    L 

        =    2L 

   V      =    fλ 

   f0      =    

    f0      =     1f0    

1 jk m%ixjdoh 

 

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

……………………………………………….....…… 

 

 

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

……………………………………………….....…… 
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 újD; k,hl n jk m%ixjdofha ixLHd;h fn kï  

fn  =  n           (n  = 1, 2, 3,………) 

 újD; k,hlska ish¨u m%ixjdo ,nd.; yelsh' 
 
 

 

 

k,fha újD; fl<jf¾§ iEfok õia:dmk m%Yamkaoh b;d ksjerÈj k, fl<jf¾§u 

fkdiEfoa' th Bg uola Tífnka iEfoa' fuu ia:dkhg k, fl<jf¾ isg we;s ÿr wka; 

fodaIh f,i ye`Èkafõ' ksjerÈ .Kkh lsÍul§ fuh ie,ls,a,g .; hq;=h' 

 

 

 

 

 

 

 

 

 wdka; fodaIh k,fha úYalïNhg iudkqmd;sl fõ'  
 e  х  d  

  

 

 

 ixjD; k," újD;a; k, wjia:dj,§ k,fha È. fjkqjg (L + e) fyda  (L + 2e)  
 wdfoaY lsÍu ;=<ska f0 , f1, f2 ,nd .; yelsh' 
 
 
 
 
 
 
 

wdka; fodaIh ^fYdaOkh& (End error (correction) 
 

e  = 0.3d 

ixjD;a; k,hl uQ,sl;dkh 
k,fha È. = L +  e 

újD; k,hl uQ,sl;dkh 
k,fha È. = L  +  2e 
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m%Yak 
01' ixjD;a; k< l%uh u.ska jd;fha èjks m%fõ.h uekSu i`oyd l< yels mÍCIKhl  
 wegjqula my; rEmfha ±lafõ' 
  

 

 

 

 

 (a) i. hï iriq,la u.ska k<fha jdhq  l`o uQ,sl iajrfha lïmkh jk wjia:dj ,nd 
  .ekSu i`oyd Tn wkq.ukh lrk l%uh mshjr jYfhka olajkak' 

  ……………….……………………………………………………………………….. 

  ………………………………………………………………………………………... 

  ii. by; wjia:dfõ § k<h ;=< ia:djr ;rx.fha msysàu rEmfha we`o olajkak' 

 

 

 

 

  iii. by;  i ys  ,nd.;a   jdhq  lf`oa  È.  $ ;rx.fha  ;rx.  wdhduhg   ljr 
      iïnkaO;djla  olajhs o@ 

     ……………………………………………………………………………………… 

      ……………………………………………………………………………………… 

      ……………………………………………………………………………………… 

 (b) by; ,nd.;a m%;sM, weiqßka jd;fha èjks m%fõ.h V i`oyd m%ldYkhla iriqf,a 
  ixLHd;h f yd by; wkqkdo È. ℓ weiqfrka ,nd .kak'  
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 (c) i. Tng fjkia ixLHd;  j,ska  hq;a  iriq,a  lsysmhla ,nd §  we;akï m%ia;dßl 
   l%uhla Ndú;fhka V fiùu i`oyd Tn ljr mdGdxl ,nd .kafka o@  

   ……………………………………………………………………………………… 

   ……………………………………………………………………………………… 

  ii. by; mdGdxl Ndú;fhka ljr  m%ia;drhla we§fuka V  .Kkh  lsÍug  Tn 
    n,dfmdfrd;a;= jkafka o@ tu.ska V .Kkh lrk whqre meyeÈ,sj olajkak' 

    ……………………………………………………………………..………………… 

    ……………………………………………………………………………………….. 

    ……………………………………………………………………………………….. 

    ……………………………………………………………………………………….. 

  (d) i. fuu mÍlaIKh lrk  w;r;=r §  ldurfha  WIaK;ajh  jeäúKs kï ℓ ys 
        wkqrEm È. fjkia fõ o@ Bg fya;= olajkak' 

       ……………………………………………………………………………………. 

        …………………………………………………………………………………….. 

        …………………………………………………………………………………….. 

      ii. fuu mÍCIKh lrk w;r ;=r§  jdhqf.da,   mSvkh   wvqúKs  kï th ℓys 
         w.hhka flfrys ljrdldrfhka n,mdhs o@ 

         ………………………………………………………………………………….. 

           …………………………………………………………………………………... 

           …………………………………………………………………………………... 

  (e) by; úia;r l< mÍCIKfha § wdka; fYdaOkh fkdi,ld yeÍu Tn i`oyd ,enQ 
     m%;sM, flfrys ljrdldrfhka n,mdhs o@ 

     …………………………………………………………………………………….... 

     ………………………………………………………………………………………. 

     ……………………………………………………………………………………… 
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……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

 

 

 

S keu;s ,CISh lïmk m%Njh u.ska /<s;s gexlsfha c, mDIaGh u; Wmojk 
jD;a;dldr ;rx. fmruqKq foi by<ska neÆ úg we;sjk o¾Ykh my; ±lafõ' 1 
rEmfhys ia:djr lïmk m%Njhlao 2 rEmfhys p,kh jk lïmk m%Njhlao ksrEmKh lr 
;sfí' 

 

 

 

 

 

 

 

1 rEmfha ±lafjk mßÈ 0 yd 0Z ksÍCIlhska lrd <`.d jk ;rx. fmruqK S wi,ska 
bmÿKq tajdu nj fmfka' fï wkqj 0 yd 0Z m%Njfha i;H ixLHd;h w;a ú`§' 

tfy;a 2 rEmfha ±lafjk mßÈ S m%Njh 0 foig p,kh l< fyd;a 0 lrd <`.d jk ;rx. 
fmruqK tl <`. weysfrk njo 0Z lrd <`.djk ;rx. fmruqKq tlsfklska wE;ajk mjo 
±lsh yelsh' ;jo by; iEu wjia:djl§u c, ;rx. .uka .kafka tlu ksh; 
fõ.hlsks' fï wkqj 0" jeä ixLHd;hlao w;a úÈk nj fmfka' fuh fvdma,¾ wdprKhhs' 

 

 

 

 

fvdma,¾ wdprKh (The Doppler effect) 

/<s;s gexlsh u.ska fvdma,¾ wdprKh wdo¾Ykh lsÍu 
(Demonstration of Doppler effect using ripple tank) 
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fï i`oyd my; ixfla; fhdod .efka' 

S   -       ;rx. m%Njh 0 - ksÍCIlhd 
f - m%Njfha i;H ixLHd;h    f1

 - ksÍCIlhdf.a oDIH ixLHd;h 
Vs - m%Njfha m%fõ.h     V0 - ksÍCIlhdf.a m%fõ.h 
V - udOH ;=, ;rx. m%fõ.h 
 
 
 
 

 

 

fuúg ksÍCIlhdg idfmaCIj ;rx. m%fõ.h" udOH ;=< ;rx. m%fõ.hg iudk 
jk w;r (V

1
 = V) ksÍCIlhd fj; ,`.d jk ;rx.j, ;rx. wdhduh" idfmalaIj 

p,s;hla fkdue;s úg mj;sk ;rx. wdhduhg jvd wvq fyda jeä ùu isÿ fõ' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

oDIH ixLHd;h fiùu  
[Finding the observed (apparent) Frequency] 

 

     f
1
 =        

 

ksÍCIlhdg idfmaCI ;rx. m%fõ.h 

ksÍCIlhd lrd <`.d jk ;rx. j, ;rx. wdhduh 

wp, ksÍlaIlhd yd p,kh jk m%Njh 
[Ftapion ary observer and moving source] 
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 fuúg ksÍCIlhd fj; ,`.d jk ;rx.j, ;rx. wdhduh fkdfjkiaj mj;sk w;r 
(λ1

 = λ) ksÍCIlhdg idfmaCIj ;rx. m%fõ.h wvq fyda jeä fõ' 

  

 

 

  

 

 

 

 

 

01'       V0       VS    02' V0                   VS 

            

 

03'      V0  VS    04'  V0                               VS 

 

 

 idOdrK jYfhka" 
 

m%Njh fyda ksÍlaIlhd hk fofokdf.ka ljfrla 
ksYap,o hkak u; yd oDYH ixLHd;h wvqfõo 
ke;fyd;a jeäfõo hkak u; fuu idOdrK iq;%fhka 
wjYH wjia:djla i`oyd iq;%h ,nd .; yels h' 

 

 

 

 

 

 

 

wp, m%Njh yd p,kh jk ksÍCIlhd 
[(Stationary source and moving observer] 

p,kh jk m%Njh yd p,kh jk ksÍCIlhd 
[Moving source and moving observer] 

O S O S 

O S O S 

 

      V  V0 

     V    Vs 

F
1 

  =  .   F 
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 by; iq;% j,x.= ùu i`oyd V > V0, VS úh hq;=h' 
 
 

  

 

 

fujeks wjia:djl§ iólrKhg fhÈh hq;af;a Ѳ yd S hd lrk f¾Ldj Tiafia we;s 
m%fõ. ixrplhhs'  

                                          

 F
1
   =  F  fvdma,¾ wdprKhla isÿ 

fkdfõ' 

 

 

            
     

 ;rej, j¾Kdj,Ska wOHkfha§ ^fuu.ska foìä ;rej, meje;au" ;rejl p,s;h  
 mDÓúh fj;go ke;fyd;a bj;go hk j. fukau ;rejl N%uK fõ.ho fiúh 
 yelsh'& 
 
 fudag¾ r: .=jka hdkd jeks p,kh jk jia;+kaf.a fõ.h fiùfï § 
 
 reêr m%jdy fõ.h ks¾Kh lsÍfï § 
 
 

 uõ l=i ;=< ì<sfol=f.a yDo iamkaok fõ.h uekSfï § 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

VS 

S O 

Ѳ 
              V  

     V  -  VS Cos 0 

F1  =   .    F 

VS 

S O 

fvdma,¾ wdprKfha fh§ï 
[Application of Doppler effect] 

W;aiajksl fõ. mSvk ;rx. 
[Supesonic speeds shocks waves] 
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1' rEmfhys ±lafjkafka ia:djr èjks m%Njhla u.ska ìysl, f.da,dldr ;rx.  

 fmruqKq iEu  ÈYdjla Tiafiau iudk mr;r iys;j m%.ukh jk wdldrhhs' 
 
2' rEmfhys ±lafjkafka ol=K w; foig èjks fõ.hg (V) jvd wvq fõ.hlska (VS 

 <V) .uka lrk èjks m%Njhls' m%Njhg bÈßfhka ;rx. fmruqKq tl <`. 
weysfrk nj fmfka' 

 
3' rEmfha ±lafjkafka ol=Kq w; foig èjks fõ.hg iudk fõ.hlska (VS = V)  
 .uka lrk èjks m%Njhls' m%Njho ;rx. fmruqKq .uka lrk fõ.fhkau  

.uk lrk neúka ;rx. fmruqKq tl u; tl wêia:dmkh fõ' fï jk úg m%Njh 
bÈßfha f.dv kef.k jd; m%;sfrdaOh zzèjks ndOlhlaZZ  (Sound barrier) f,i 
ye`Èkafõ' 

 
 m%Njh" jd;h ;=< èjks fõ.hg jvd jeä fõ.hlska (VS <V) p,kh jk 
 wjia:djla i,ld n,uq' 
 
 
 
 
 

 

 

 

 

 fujeks fõ. W;aiajksl fõ. (Supersonic Speed) f,i ye`Èkafjk w;r ;j ÿrg;a  
  fvdma,¾ wdprKfha iólrK 
 
 
 
 
 
 
 
 
 S1 isg S6 olajd jQ m%Njfha msysgqï 6 lg wod< f.da,Sh ;rx. fmruqKq by; rEmfha  

±lafõ' m%Njh S1 msysgqfï we;s úg W1 ;rx. fmruqKo S6  msysgqfï we;s úg W6 
;rx. fmruqKo we;s lrhs' fuu ´kEu ;rx. fmruKl wrh Vt fõ' fuys V hkq 
i,ld n,k Wfia§ jd;h ;=< èjks fõ.h jk w;r t hkq m%Njh tu ;rx. 
fmruqK ksl=;a l, fudfydf;a isg .; ù we;s ld,hhs' 

 

 

 

 

F
1 

  =  x   F 
      V  V0 

     V    Vs 

j,x.= fkdfõ' 
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 by; oaúudk rEmfhka ±lafjk mßÈ ish¨u ;rx. fmruqKq V  yevfha wdprKhla  
Èf.a fmdl=rla f,i msysghs' ;rx. fmruqKq we;a; jYfhkau ;%sudk f,i úysfok 
w;r fmdl=re ùu ksid uela fla;=j (Mach cone) kñka ye`Èkafjk fla;=jla idohs' 
fuu fla;=l mDYaGfha ´kEu ,CIhla yryd hk úg fmdl=re ;rx. fmruqK 
yÈisfha fjkia jk jdhq mSvkfha by< iy my< hEï we;s lrk neúka" mDIaGh 
Èf.a mSvk ;rx.hla (Shock wave) we;s fõ hehs lshkq ,efí' 

 

 rEmfha ±lafjk mßÈ fuu fla;=fõ w¾O fldaKh jk 0 zzuela fla;= fldaKhZZ  
 (Mach cone angle) f,i ye`Èkafjk w;r" 
  
   
 
 
 
 VS / V wkqmd;hg uela wxlh (mach number) hehs lshkq ,efí' lsishï wyia  

hdkhla uela wxl  2.5lska mshdir lrkafka hehs mejiSfuka woyia jkafka tys 
fõ.h wyia hdkh mshdir lrk jd;h ;=, èjks fõ.h fuka 2.5 jdrhla njhs' 

 

 èjks fõ.h wNsnjd hk wyia hdkhlska fyda m%laIsma;hlska cks; jQ mSvk 
;rx.hla u.ska msmsÍï y`vla ksmojhs' fuh iajksl .s.=reula (Sonic boom) 
f,i ye`Èkafõ' fuys§ jdhq mSvkh m<uqj jeä ù bka miq idudkH ;;a;ajhg wdmiq 
meueKSug fmr idudkH ;;a;ajhg  jv wvq fõ' iajksl .s.=reu yg.kafka fuys 
m%;sM,hla f,ih' th wefikafka uela fla;=j ;=< isákafkl=gh' 
 

 iajksl .s.=reug fya;= jQ mSvk ;rx.h u.ska w;s úYd, Yla;s m%udKhla  
iïfm%aIKh lrhs'  fuu Yla;sh ;rx. fmruqKqj,ska ieÈ fla;=l mDIaGfha 
idkaøKh ù we;' hï  f.dvke.s,a,la fyda mqoa.,fhl= fuu fla;=l mDIaGh 
iu. .egqk úg mSvk ;rx.fha wêl  Yla;sh ksid ydks úh yelsh' 

 
 .=jka hdkhl bÈßmi fldgiska fukau miqmi fldgiskao iajksl .s.=reula w;s fõ'  

tu  iajksl .s.=reï fol w;r ld,h .=jka hdkfha È. u; r`od mj;sk w;r 
th 0.1s muK fõ'  kuq;a  fmdf<djg <`.djk úg Y%jKh l, yels ;rï ld, 
fjkila we;s ù wdikak iajksl  .s.=reï folla Y%jKh fõ' 
 

 fcÜ hdkfha ;gq u.ska ksmojk ,o mSvk ;rx.fhka jdhq mSvkh CIKslj my;  
jeàug ,lajk neúka jd;fha we;s c, wKq >kSNjkh ùfuka óÿula iE§u my; 
rEmfha wdldrhg  Èiafõ' 
 

 

 

 

 

 

 

Sin0 = 
  

     = u`.ska fokq ,efí' 
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 rhs*,hlska fjä ;enQ úg wefik Yíofhka fldgila WKavh u.ska we;s lrk  
iajksl .s.=reu fõ' È.= lihla fõ.fhka jkk úg tys ;=v èjks fõ.hg jvd jeä 
fõ.hlska  p,kh fjñka l=vd iajksl .s.=reula we;s lrk w;r lifha 
msmqreula we;s fõ' 

 

 

lfKys ixfõokhla ^±kSula& we;s lrk Yla;s úfYaIh èjksh f,i ye`Èkafõ' èjksfhys 
m%fNao folls' 
  01' f>daId (noises) 

  02' ix.S; iajr (musical notes) 

 

f>daIdjl§ lka fnrh u; .efgk jd;fha mSvkh" ld,h iu`. fjkia jkafka ksYaÑ; 
rgdjlska f;rjh' iajrj,§ lka fnrh u; .efgk jd;fha mSvkh ld,h iu`. ksYaÑ; 
rgdjlg fjkia fõ' 
 

 

 

 

 

 

 

 

lsishï y`vl ;j;a y`vlska fjka lr y`ÿkd .ekSu i`oyd ñksid lK úiska fhdod .kq 
,nkafka hehs ie,lsh yels .=Kdx. zzèjks ,laIKZZ f,i ye`Èkafõ' èjks ,CIK ;=kls' 

  01' ;dr;dj 
  02' úmq,;dj ^yf`â ier& 
  03' èjks .=Kh 
 
 
wka ish`Mu ,laIK iudk ù ixLHd;h muKla fjkia jQ èjks ;rx. folla fjkalr 
y`ÿkd .ekSug ñksia lKg yelsh' ixLHd;hg iDcqju ixfõ§ fkdjk lK fï i`oyd 
fhdod .kakd ixLHd;h u; r`od mj;sk èjks ,laIKh ;r;djhs' 

 

 

 

 

 

 

èjksh [Sound] 

èjks ,CIK (Characteristics of Sound) 

;dr;dj  (Pich) 
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 ñksia lfKys ixfõokhla we;s lrk ixLHd; mrdih 20Hz isg 20000Hz olajd  
 fõ' 
 20000Hz g jvd jeä ixLHd;hlska hq;= èjks ;rx. mdr - èjksl (ultra sound)  
 fyj;a w;s - èjksl ;rx. f,i ye`Èkafõ' 
 
 Ndú; (- i. ishqï WmlrK msßisÿ lsÍu 
  ii. øj j¾. ÔjdkqyrKh lsÍu 
  iii. ridhksl m%;sl%shdj, iS>%;dj jeä lsÍu 
  iv. uqyqÿ m;a, .fõIKh i`oyd fhod .kakd fidakd¾ WmlrK j, 
  v. reêr ixirK fõ.h uekSu 
  vi. jl=.vqfõ iEfok .,a úkdY lsÍu 

20Hz g jvd wvq ixLHd;fhka hq;a èjks ;rx. wfOda èjksl (infra  sound) ;rx. f,i 
ye`Èkafõ' 

 

……………………………………………………………………… 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

………………………………………...................................................................................................... 

;rx. m%pdrKh jk ÈYdjg ,ïnl A j¾.M,h ;=<ska t ld,hl§ .eÆ Yla;sh E kï" 

 

 

 

 j¾.M,hg we`È ,ïnlh" ;rx. m%pdrKh jk ÈYdjg 0 fldaKhla wdk; kï" 

  

 

 

 

 ;rx.hl ;Sj%;dj tys úia:dmk úia:drfha j¾.hg;a 

ixLHd;fha j¾.hg;a  iudkqmd;sl fõ' 

 ;Sj%;dj wÈY wdYshls' 

 

 

 

 

;rx.hl ;Sj%;dj (I)  [Intensity of a wave] 

I  =   
 

hkq CIu;djhs = P   
 

I  =   
 

I  =   
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rEmfha ±lafjkafka CIu;dj P jk ,CISh m%Njhls' m%Njfha isg r ÿrla wE;ska jQ 
,CIHhl ;Sj%;dj fiúh hq;= hehs is;uq' 

fï i`oyd m%Njh flakaøh lr .;a wrh r jQ f.da,Sh mDIaghla i,lkak' m%Njh úiska 
;;amrhl§ msg l, Yla;sh m%udKh jk P, r ÿrl§ 4 2 j¾.M,hla yryd Bg ,ïnlj 

.uka lrhs' 

 

 

 

 

 

 4 2 , 1     P 

 1   ,      1             I  =   

 P ksh; kï       I      

 

 

ñksia lfKys ixfõokhla we;s l, yels wju ;Sj%;djhs' fuh ixLHd;h u; fjkia 
jkakls' 

fuys wju w.h 10
-12

 Wm
-2 jk w;r th 3300Hz l muK ixLHd;hlg wkqrEm fõ' 

 

 

ñksia lfKys fõokdjlska f;dr ixfõokhla we;s l, yels Wmßu ;Sj%;jhs' fuh 
ixLHd;h u; t;rï fjkia fkdfõ' 

ish`M ixLHd; i`oyd 1Wm
-2

 g wdikak w.hl mj;S' 

 

 

,CISh m%Njhl ;Sj%;dj  
[Intensity of a point source] 

Y%jH;d foay,sh  [Threshold of hearing] 

fõokd foay,sh  [Threshold of pain] 
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wka ish`Mu ,CIK iudk ù ;Sj%;dj muKla fjkia jQ èjks ;rx. folla fjka lr y`ÿkd 
.ekSug ñksia lKg yelsh' ;Sj%;djg iDcqju ixfõ§ fkdjk lK fï i`oyd fhdod .kakd 
;Sj%;dj u; r`od mj;sk èjks ,CIKh úmq,;djhs' 

o lK ixfõ§ jkafka úia:dmk úp,kj,g fkdj mSvk úp,kj,gh' èjks 
;rx.hl ;Sj%;dj mSvk úia:drfha ^tkï mSvk úp,k ms<sn`o m%ia:drfha 
WÉp w.fha& j¾.hg iudkqmd;sl fõ'  tneúka úmq,;dj" mSvk 
úia:drfha j¾.hg iudkqmd;sl fõ hehs lshkq ,efí' 

 
 
 
 
úmq,;dj" èjks ;Sj%;djg wkqf,dauj iudkqmd;sl jk kuq;a tu iudkqmd;sl;ajh tlg 
tlla f,i fkdyeisf¾' ;jo úmq,;dj hkq idfmaCI bÈßm;a l< hq;= rdYshls' fuu lreKq 
ie,ls,a,g f.k úmq,;dj idfmaCI bÈßm;a lsÍu i`oyd èjks ;Sj%;d uÜgu kej;s rdYsh 
fhdod .kq ,efí' 
  
         I  - ;Sj%;d uÜgu fiúh hq;= ia:dkfha ;Sj%;dj 
 
 
         I0 – iuqoafoaY ;Sj%;dj ^fndfyda úg I0 = 10

-12
 Wm

-2
)  

 

by; iólrKj,  u.ska ,nd fokafka ;Sj%;dj I0 jk wjia:djl§ lKg ±kqk y`vg 

idfmaCIj ;Sj%;dj I jk wjia:djl§ lKg ±fkk y`v fl;rï m%n,o hkakhs' 
 
 
 
ixLHd;h yd úia:drh tlu jk ^tkï ;dr;dj yd úmq,;dj tlu jk& èjks ;rx. 
folla jqjo m%Nj follska ckkh jQ úg tajd fjka lr y`ÿkd .ekSug ñksia lKg yelsh' 
 
lsishï uQ,sl iajrhla NdKav follska ckksh l, úg tu uQ,slhg wu;rj NdKav fol 
i`oyd tlsfklg fjkia Wmß;dk lsysmhlao ìys fõ' uQ,slfha yd Wmß;dk jk 
wêia:dmkfhka ìysjk iïm%hqla; ;rx.h wjia:d fofla§ tlsfklg fjkia neúka tajd 
fjkia ixfõok lfKys cks; lrhs' 
 
 èjks .=Kh hkak Wmß;dk we;sùu" Wmß;dj fldmuK m%udKhla we;s jQfhao  
 hkak yd tajdfha idfmaCI úia:drhla u; r`od mj;S' 
 
 
 
 

úmq,;dj fyj;a yf`â ier [Loudness] 

 = log10 (I/I0) B 

 = 10log10 (I/I0) dB 

 

èjks .=Kh  [Quality of sound] 

fufyhùu  ( n,xf.dv l,dm wOHdmk ld¾hhd,h 
ieliqu           ( kqjka ;drl  
           r$ lr.ia;,dj uyd úoHd,h 

èjks ;Sj%ld uÜgu ( )  [sound Intencity level] 

34 



 
 

 

 

udOHhl wxY= hdka;%slj le<öfuka yg.kakd ;rx. fuf,i ye`Èkafõ' fuu ;rx. ìys 
ùug;a m%pdrKhg;a øjHuh udOHhl iyNd.S;ajh w;HdjYH fõ' 

Wod (- èjks ;rx." c, mDIaGhl .uka .kakd ;rx." N+ lïmk ;rx. 

 

 

tlsfklg ,ïnl ;,j, iS>%fhka úp,kh jk úoHq;a yd pqïnl fCIa;% u`.ska fuu ;rx. 
yg.kS' m%pdrKhg udOHhla wjYH fkdfõ' 

 

 

 

 

 ish`Mu úoHq;a pqïnl ;rx. ;S¾hla jk w;r ßla;hl§ tlu m%fõ.hlska (C = 3 x  
10

8 ms
-1

) .uka lrhs' tfy;a úúO udOH j,§ úúO j¾.hkaf.a m%fõ.h tlsfklg 
fjkia fõ' 

  
 

 

úoHq;a pqïnl ;rx." ixLHd; fha ^;rxx. wdhdufha& wkqms<sfj,g ilia l, fY%aKsh' 

 

 

 

 

hdka;%sl ^mod¾:& ;rx.  
[Mechanical (matter) waves] 

úoHq;a pqïnl ;rx. [Electromagnetic waves] 

úoHq;a pqïnl j¾Kdj,sh  

[Electromagnetic spectrum] 
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Light amplication by stimilated emission radiation 

W;af;að; úfudapk úlsrKh hk l%shdj,sh u.ska wdf,dalh j¾Okh lr .ekSu f,ai¾ 
lsrK j,ska isÿfõ' 

f,ai¾ lsrK ksmoùfï hdka;%Kh 1900 § muK whsiaghska bÈßm;al< w;r m%dfhda.slj 
f,ai¾ lsrK ksmoùu ,hsudka úiska isÿlrk ,§' 

Yla;s uÜgï weiqfrka f,ai¾ j, l%shdj 

øjhl ielUqKq wjia:djg ^mrudKq j, we;s e
n N+ñ uÜgfï isg by< uÜgulg m;aùu& 

m;a jQ mrudKq j, by< Yla;s uÜgfï we;s e
n  my, Yla;s uÜgug kej; meñfKk úg 

úlsrKh úfudapkh lrhs' fuh wyUq l%shdj,shls' tkï iajhx úfudapkhla isÿ fõ' fuys§ 
úlsrKh ish`Mu ÈYdj,g úfudapkh fõ' kuq;a fuh iupdÍ fkdfõ' ^idudkH m%Njhlska 
úfudapkh jk wdf,dalh fuu l%shdj,sh ksid isÿ fõ'& 

iajhx isoaO úfudapkh 

  

 

 

 

 

 

 

kuq;a ksjerÈ Yla;sfhka hq;a f*dafgdakhla ieliqKq mrudKqj fj; ,`.d jQ úg by< Yla;s 
uÜgu jeàug fm,fUk w;r ;j;a f*dafgdakhla ksl=;a fõ' fuh wmQ¾j isoaÈh f,i 
ye`Èkafõ' fuu f*dafgdakhg tlu l,dj tlu ixLHd;h yd tlu p,s; ÈYdj ;sfí' 
^iupdÍ& W;af;að; f*dafgdakh fkdfjkiaj mj;S' fuh W;af;að; úfudapkh f,i 
y`ÿkajk w;r whsiaghska úiska mqfrdal:kh lrk ,§' 

 

 

 

 

 

f,ai¾ lsrK  [Laser Rays] 

E2 
by< Yla;s uÜgu 

    bf,lafg%dak 
E2 

f*dafgdakfha ixLHd;h 

          (E2 – E1) /h 

E1 E1 
 

my< Yla;s uÜgu 

f*dafgdakfha ixLHd;h  } 
E2 – E1 

h 
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W;af;að; úfudapkh 

 

 

 

 

 

úoHq;a  pqïnl úlsrK yd mod¾:h w;r wka;¾ l%shd m%Odk fldgia ;=klg fnfoa' 

a) wjfYdaIKh (Absorption) 

b) iajhxisoao úfudapkh (Spontance emission) 

c) W;af;að; úfudapkh (Stimbated emission) 

 

a) wjfYdaIKh 
fuys§ mrudKqjla ^wKqjla& M Yla;s lafjdkaguhla ^Yla;s - h  jQ f*dafgdakh 

wjfYdIKh lrf.k   1       2 Yla;s uÜgug meñfKa' fuu wjfYdaIK l%shdj,sh 
f,ai¾ fmdïm lsÍu hkqfjka ye`Èkafõ'  

 M  +  h             M* 

1 wjia:dj      2 wjia:dj 
 
wjfYdaIK iS>%;dj N+ñ uÜgfï we;s mrudKq >K;ajhg (Ni) iy wjfYdaIl 
l%shdj,sh l%shd;aul lsÍug ndysßka fhdokq ,nk úlsrK Yla;s >k;ajhg 
iudkqmd;slh' 

 

b) iajhxisoaO úfudapkh 
ielUqKq mrudKqj ^fyda wKqj& (M*) ndysr W;af;achlska f;drj CIKslj 
f*dafgdakhla uqodyßkq ,efí' fuh 10

-8
s  ;rï b;d flá ld,hl§ isÿ fõ' tkï 

by< hdu Yla;s uÜgug meñks ielUqKq mrudKqjl ^wKqjl& CIKslju my, 
Yla;s uÜgulg fyda N+ñ wjia:djg m;aùuhs' fuh ndysr W;af;ackhlska f;drj 
isÿ fõ' 

 M*       M+  h       

 

 

 

 

 

 

 

 

 

E2 
W;af;að; f*dafgdakfha 
ixLHd;h 
     (E2 – E1) /h E1 

E2 
by< Yla;s uÜgu 

    bf,lafg%dak 

E1 
 

my< Yla;s uÜgu 

E2 

E1 

2 

1 

a 
 

c 
 b  
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c) W;af;að; úfudapkh        

M*, 2  ^by< wjia:dfõ isg& 1 ^my, wjia:djg& m;a lsÍu i`oyd úlsrK 

fldkaguhla ^Yla;sh h  jQ ;j;a f*dafgdakhla& M* iu`. >Ügkhg m;alrkq 

,efí' 

         h            2h  

 

 fuúg m;s; f*dafgdakhla iu. Bg iupdÍ jQ ;j;a f*dafgdakhla ksl=;a fõ' fuh 
f,ai¾  
 l%shdj,shls' tkï wdf,dalh j¾Okh ù we;' 

           h            2h

 

tys§ W;af;ackhg fhdod.kq ,nk f*dafgdakhg yd ksl=;a jk f*dafgdak j,g" 
1) tlu ixLHd;h ^;rx. wdhduh& 
2) tlu ÈYdj 
3) tlu l,dj  we;' 

 
fï ksid b;d ;Sj% wdf,dal loïnhla ksmoúh yel' f,ai¾ lsrK ksIamdokh i`oyd 
jeo.;a l%shdj,sh jkafka fuhhs' tkï W;af;að; úfudapkhhs' fuys§ W;af;aÔh 
úfudapk iS>%;dj fojk uÜgu we;s mrudKq >K;ajhg (N2) yd W;af;ackh i`oyd 
odhl jkq ,nk f*dafgdak >k;ajhg wkqf,dauj iudkqmd;sl fõ' 
 

uÜgï ;=fka moaO;shl ^rEmh & ixLHd;fhka (E2 – E1) / h hq;a fmdïm lrk 

úlsrKh bf,lafg%dak m<uqjk uÜgfuys isg ;=kajk uÜgu olajd by< kxjhs' 
t;eka isg iajhx úfudapkh u.ska tajd fojeks uÜgu olajd my; jefÜ' 
bf,lafg%dak fojk uÜgfï m%udKjla È.= ld,hla /`§ isákafka kï fojk uÜgu 
iy m<uqjk uÜgu w;r wmj¾;k .ykhla mek k.shs' fojk uÜgfï isg 
m<uqjk uÜgu olajd bf,laf%dak m;s; ùu ksid iajhx úfudapkh jk f*dafgdakh 
fojkqj W;af;að; f*dafgdakhla úfudapkh lrhs' th B<`.g wfkla mrudKqj,ska 
fndfyda f*dafgdak ksoyia lrhs' fojk uÜgu iy m<uqjk uÜgu w;r f,ai¾ 
l%shdj yg .kS' W;af;að; úlsrKhg jvd fjkia ixLHd;hla fmdïm lrk 
úlsrKhg we;' 
 

 

 
 

 

  

 

 

 

2 

E3 

fmdïm lrk f*dafgdakfha 
ixLHd;h 

E2 

E1 3 

1 

iajhxisoaO úfudapkh 

W;af;acl úfudapkfha 
ixlHd;h 

E2  - E1 

     h 

uÜgï ;=fka moaO;shl f,ai¾ l%shdldÍ;ajh 
rEmh  
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rEì f,airh 

f,ai¾ i`oyd fndfyda øjH Ndú; lrhs' f,ai¾ øjH f,i fl%dañhï l=vd m%udKhka 
wvx.= jk fia ixfhda.d;aul we¨ñkshï Tlaihsâ iaMálhlska rEì o`vq f,airh 
iukaú; fõ' fuh uÜgï ;=fka f,ai¾ j¾.hg wh;ah' fuys ;=kajk uÜgu b;d 
wdikak Yla;s uÜgïj,ska hq;a l,dmhlska hqla;h' fmdïm lrk úlsrKh ksmojkq 
,nkafka ly - fld< wdf,dalfhka hq;a ;Sj% iefk,s ksl=;a lrk iefk,s myklsks' 

rEmh  ys mßÈ th m<uqjk uÜgu ^ìï uÜgu& isg l,dmfha tla uÜgulg 

bf,lafg%dak kxjhs' t;ek isg tajd iajhxj ñ;ia:dhS (metastable) fojk uÜgu 
olajd my; jefÜ' fuys§ tajd Yla;s mj;sk ;;amr 10-8 yd uu`ok úg wdikak 
jYfhka ñ,s;;amr 1 l ld,hla mej;sh yelsh' tajd fojk uÜgu isg m<uq jk 
uÜgu olajd jeàug W;af;ackh l< úg r;= f,ai¾ wdf,dalh ksl=;a fõ' rEì 
oKafâ tla fl<jrla ß§ wdf,am lr we;af;a th mQ¾K mrdj¾;khla f,I l%shd 
lrk mßÈ jk w;r wfkla fl<jr ;=kSj ß§ wdf,am lr we;af;a wdxYsl 
iïfma%aYKhg bv I,ik mßÈh' W;af;að; wdf,dal f*dafgdak oKav Èf.a fomig 
mrdj¾;kh ùfuka ;Sj% loïnhla ksmofõ' bka fldgila m%fhdackj;a f,ai¾ 
m%;sodkh f,i w¾: ß§ wdf,ams; fl<jßka iïfm%aIKh fõ' 

 

 

 

 

 

 

 

 

yS,shï - ksfhdaka f,ai¾ 

yS,shï iy ksfhdaka ñY%Khla fuys Ndú; jk w;r rEì f,airh u.ska flá 
wdf,dal iamkao ksl=;a lrkafka jqjo fuh ika;;slj l%shd lrñka wvq wmidÍ 
loïnhla ksmojhs' tla wdldrhl§ jdhqj fofl,jr wlaYdxY iu;, o¾mK 
folla we;s È. lajdÜia k<hla ;=< we;' iefk,s mykla fjkqjg fmdïm lsÍug 
lrkq ,nkafka 28MHz l f¾äfhda ixLHd; cklhlsks' jehqj ;=< úoHq;a úi¾ckh 
yS,shï mrudKq Wia uÜgï j,g fmdïm lrhs' tajd túg .egqï u.ska ksfhdaka 
mrudKq Wia uÜgulg ielfikq ,nhs' tajd mrdj¾;k .ykhka hq;a ksfhdka 
mrudKq ksmojhs' túg úlsrK úfudapkh lrk w;r tajd my; uÜgïj,g 
.ekSug W;af;ackh lrkq ,efí' 
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f,ai¾ lsrK j, úfYaI .;s.=K 

 1& f,ai¾ lsrK loïnhl f*dafgdak iupdÍ fõ' 
 2& b;d flá m<,la we;' ^f,ai¾ lsrK loin ;=, we;s λ mrdi b;d l=vd fõ'& 
 3& tal j¾K fõ' 
 4& tlu ÈYdjg fhduq ù we;' 
 5& b;d ;Sj% fõ' 
 
 

Ndú; 
 1& w¾O ikakdhl f,ai¾ m%ldY ;ka;= ikaksfõok moaO;sj, Ndú; flf¾' 
 2& mrdi fiùï" fj,aäka" ú`§ï iy iQlaIu mßm: ks¾udKh ioyd rEì f,ai¾  
  Ndú; flf¾' 
 3& b;d ishqï iy ksjerÈj È. uekSug" ñkskafodare lghq;=" uqøK lghq;= iy  
  fydf,da .%Eï ks¾udKh wdÈhg yS,shï ksfhdaka f,ai¾ Ndú; flf¾' 
 4& ridhk úoHdfõ j¾Kdj,s m¾fhaIK ^uq, øjH $ wKq y`ÿkd .ekSu& 
 5& øjH ilia lsÍu 
 6& kHIaÀl ú,hkh 
 7& wkaùCIs; lghq;= 
 8& wdrlaIs; m%;s l%shdldrlï  
 9& b,lal .ekSu iy ie,iqï lsÍug 
 10& wCIs Y<H lghq;= 
 11& wdydr ud¾.h wdYs; Y,H l¾u 
 12& jdhq f,ai¾ lsrK fhdod .ekSfuka f,day ;yvq lemSu 
 13& iqmsß fj<`oie,aj, nvqjk ñ, .Kka lshùug .kq ,nk f,ai¾ lsrK hka;% 
 14& f,ai¾ uqøK lghq;= 
 15& ix.S; m%ix. j,§ fõÈld wdf,dalu;a lsÍu 
 

f,ai¾ lsrK j,ska wddrCId ùu 
 1& by; ixfla;h f,ai¾ j,ska wdrCId ùug fhfohs' 
 2& f,ai¾ j,ska ydksjkafka lsrKh jÈk ia:dkfha ;rx. ckkh ùfuka ms<siaiSu 
  ksidh' 
 3& f,ai¾ lsrK j, ;Sj%;dj wêl ksid wefiys ixfõ§ fldgia j,g ydks isÿúh
  yel' ^wCIs ldphg fyda oDIaÀ ú;dkhg& 
 4& f,ai¾ lsrK j¾.hlg .e,fmk ixLHd;hg iudk wdrCIs; lKaKdä me<Èh  
  hq;=h' 
 5& CO2 f,ai¾ iy vhs f,ai¾ j, we;s wÈl ixLHd;hla ksid mrdj¾;k lSmhlska 

miqj meñfKk f,ai¾ lsrK o ydksodhl ùug bv we;' 
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m%Yak 

01' (a) my; rEmfha olajd we;s mßÈ O kï ksÍCIlfhl= tlsfklg iudka;r j Èfjk 
  ÿïßh ud¾. folla w;r isg f.k isák w;r P yd Q kï ÿïßh folla  
  m%;súreoaO foig Odjkh jkakg úh'  

 

 

 

 

   

  P ÿïßh  20ms
-1 l fõ.fhka Odjkh jk w;r bka 200 Hz jQ l<d y`vla ksl=;a 

  flf¾' Q ÿïßfha fõ.h 30ms
-1 ls' ^jd;fha èjks m%fõ.h =340ms

-1
) 

(i) P ys k<dfjka O fj; ,efnk èjks ;rx.fha ;rx. wdhduh λ1 yd 

ixLHd;h f1 fidhkak' 
………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………………………… 

 

(ii) P ys k<d y`v Q ÿïßfha u.sfhl=g wefik ixLhd;h f2 l=ula fõ o@ 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

…………………………………………………………………………….... 

 

  (iii) P ys k<dfjka msgjk èjks ;rx.j,ska fldgila Q ÿïßh u.ska  
   mrdj¾;kh ù O ksÍCIlhdg ,efí' 

   1' Tyqg ,efnk èjks ;rx.j, ;rx. wdhduh λ3 l=ula fõ o@ 

    …………………………………………..………...……………………. 

    …………………………………………………………………………. 

    …………………………………………………………………………. 
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   2' Tyqg ,efnk èjks ;rx.fha ixLHd;h f3 l=ula fõ o@ 
    …………………………………………………………………….……. 

    ………………………………………………………………….………. 

    ……………………………………………………………….…………. 

  (iv) k<dfjka msgjk ;rx. Q u;ska mrdj¾;kh ù P ys .uka .kakd  
   u.sfhl= fj; ,eìKs kï Tyqg wefik ixLHd;h f4 l=ula fõo@ 
   ……………………………………………………………….……………... 

   ………………………………………………………………….…………... 

   …………………………………………………………………….………... 

   ………………………………………………………………………….…... 

 

 (b) èjks m%fõ.hg jvd jeä m%fõ.fhka ,CISh Ojks m%Njhla .uka .kakd  
  úg lïmk ;rx. (Shock waves) we;s fõ' m%ydrl hdkd jeks wêfõ.S 
  .=jka hdkd u.ska fuh isÿjk nj wm okakd lreKls' 
   

±kg Ndú;fhka bj;a lr we;s fldkafldaâ hdkfha m%fõ.h èjks m%fõ.h 
fuka fo.=Khls' 
i. fuu hdkh .uka lsÍfï § lïmk ;rx. we;sjk whqre ±lafjk  

   o, rEm igykla w`Èkak' 
 
 
 
 
 
 
 
  ii. tu rEmfha uelafla;=fõ msysàu ,l=Kq lrkak' 
   
  iii. tys uelafldaKfha w.h fidhkak 

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

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

 

  iv. fuu .=jka hdkd Ndú;fha§ wfkla .=jka hdkdj,g jvd   
   úfYaIfhka   isÿúh yels mdßißl .eg`Mj l=ula o@ 
   ……………………………………………………………….…………...... 

   ……………………………………………………………………………... 
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