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    iïmSvkhla we;s fõ' tu ia:dkfhau úr,khla we;sùug .;jk ld,h yd ;rx.fha hï wjia:djl  
    iïmSvkhla yd úr,khla w;r mj;sk wju ÿr fidhkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

;rx.j, ,laIK   
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

 ;rx. mrdj¾;kh 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

01& fjä,a,la m;a;= lr ñksfil=g lkaol .eà tk fodaxldrh 4s lg miqj wefia' 170m ÿrla lkao foig  

    .uka l< miq m;a;= lrk fojk fjä,af,a fodaxldrh fjä,a, m;a;= lr 3s miqj wefia' jd;fha èjks  
    m%fõ.h yd uq,a fjä,a, m;a;= lrk fudfydf;a ñksid;a lkao;a w;r ÿr;a fidhkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

weÈ ;ka;=jl ;S¾hla ;rx. mrdj¾;kh  
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ;rx. j¾;kh 

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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 ;rx. új¾;kh  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ;rx. ksfrdaOkh  

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

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

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

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

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

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

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

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

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

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

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

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

 ;rx. O%ejKh  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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iriq,l l%shdldß;ajh yd kq.eiqï we;sùu  
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

01& A yd B iriq,a fol tljr kdo l<úg 2s ld,hla ;=<§ kq.eiqï 8la weiqKs' B iriq, mSß .d nr wvq  

    l<úg kq.eiqï iEfok ld,dka;rh wvqjk nj fmkqks' A iriqf,a ixLHd;h 256Hz kï iriqf,a uq,a  
    ixLHd;h l=ulao@ 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

02& lïmkh jk WmlrKhla ixLHd;h 512Hz jk iriq,la iu. kdo l<úg 3s ld,hl§ kq.eiqï 12la o  

    ixLHd;h 514Hz jk iriq,la iu. kdo l<úg tu ld,dka;rfh§u kq.eiqï 18 lao weiqKs' lïmkh jk  
    WmlrKfhka msgjk iajrfha ixLHd;h l=ulao@ 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

/,s;s gexlsh 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ir, wkqj¾;sh p,s;h nyqjrK   

01& jia;=jl úia:dmkh ^y& ld,h ^t&  iu. úp,kh jk wdldrh  

    m%ia;drh u.ska fmkajhs' jia;=fõ pd,l Yla;sh ^k& ld,h ^t&  
    iu. úp,kh jvd;a fydÈka ksremKh jkafka l=ulskao@ 

  

 

 

 

 

 

 

 

 

 

02& ir, wkqj¾;sh p,s;hg Ndckh jQ wxY=jla úia:dmkh d iu. x y iy z kï rdYSka úp,kh jk wdldrh  
    my; ioyka m%ia;dr u.ska fmkajd we;' 
    x y iy z rdYSka u.ska ksremKh lrkqfha ms<sfj<ska 

 

 

 

 

 

 
    ^1& pd,l Yla;sh .uH;dj iy ;ajrKh      
    ^2& uq¿ Yla;sh ld,h iy n,h      
    ^3& úNj Yla;sh ld,h iy ;ajrKh      
    ^4& uq¿ Yla;sh ;ajrKh iy n,h      
    ^5& uq¿ Yla;sh ld,h iy .uH;dj 
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03& ir, wkqj¾;sh p,s;fha fhfok jia;=jl  
    ^1& úia:dmkh Wmßu jk úg ;ajrKfha úYd,;ajh Wmßu fõ'     
    ^2& fõ.h Wmßu jk úg úia:dmkh Wmßu fõ'     
    ^3& fõ.h Wmßu jk úg ;ajrKfhys úYd,;ajh Wmßu fõ'     
    ^4& Wmßu úNj Yla;sh Wmßu pd,l Yla;shg jvd jeä fõ'       
    ^5& ;ajrKh ieu úgu ksh; fõ' 
04& ir, wkqj¾;S foda,khl fõ.h u ld,h t iu. fjkia jk wdldrh  

    rEmfha oelafõ' tys m%fõ.h v ld,h t iu. fjkia jk wdldrh  
    jvd;au fydÈka ksremKh lrkq ,nkafka  

 

 

 

 

 

 

 
                                       

05& tla fl<jrla isú,sulg iú fldg we;s isria ÿkakl wfkla fl<jrg ialkaOhla iïnkaO lr we;s w;r  
    th úia;drh a iy Wmßu fõ.h v jk ir, wkqj¾;S p,s;hl fh§ug i,iajkq ,efí' p,s;fha úia;drh  

    2a olajd jeä l< úg tys Wmßu fõ.h jkafka 

    ^1& 4v            ^2& 2v            ^3& v            ^4& v/2             ^5& v/4 

06& W;af;da,lhl isú,sfï t,ajd we;s ir, wj,ïnhlg W;af;da,lh ksi, úg T wdj¾; ld,hla we;'  

    W;af;da,lh 5ms)2 l ;ajrKhlska by<g .uka lrk úg fuu wj,ïnfha wdj¾; ld,h jkqfha  

    ^1& √2T           ^2& √
3

2
 T          ^3& T/2          ^4& √

2

3
 T            ^5& 2T 

07& fmdf<dfõ§ wdj¾; ld,h T jk ir, wj,ïnhla pkao%hd fj; f.k tkq ,efí' fmdf<dfõ iy pkao%hdf.a  

    .=re;ajc ;ajrKhkaf.a wkqmd;h 6 la kï pkao%hd u; § ir, wj,ïnfha wdj¾; ld,h jkafka  

    ^1& T             ^2& 6T            ^3& √6T          ^4& 𝑇/√6           ^5& T/6 

08& we§ we;s i¾jiu ÿkq foll tla tla fl<jr ixjD; k<hl fofl<jrg wp,j iïnkaO lr we;s w;r  
    ÿkqj, wfkla fl<jrj, rEmfha oelafjk wdldrhg m ialkaOhlg k<fha flakao%fha isg P foig  
    úia:dmkhla ,nd fohso@ 
    ^A& k<h ;sriaj ;nd .ksñka PQ ÈYdjg k<fha taldldr ;ajrKh  

    ^B& k<h ;sria ;,hl ;nd .ksñka Q yryd hk isria wlaIhla jgd k<fha N%uKh  

    ^C& P g my<ska Q msysgk f,i .=re;ajh hgf;a k<fha isria p,s;h  

      ^1& A muKhs                     ^2& A iy C muKhs                ^3& B iy C muKhs     

      ^4& A iy B muKhs               ^5& ish,a,u  

09& udOHhla ;=<ska m%.uk ;rx.hla m%pdrKh jk úg udOHh wxYq ish,a,gu mj;skafka tlu 

                    (A) m%fõ.hls               (B) úia;drhls                (C) ixLHd;hls 

     ^1& C muKs                       ^2& A iy B muKs                ^3& B iy C muKs     

     ^4& A iy C muKs                 ^5& ish,a,u 

10& VHF ;rx. úldYkd.drhlska 100MHz ixLHd;hlska remjdysks ;rx. úisrejd yßhs' ksoyia wjldYfha  
    ;rx. j, wdhduh jkafka 
    ^1& 3mm              ^2& 30mm          ^3& 300mm              ^4& 3m            ^5& 30m 

 

 

(5) 
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11& rEmfha oelafjkafka 25cms)1 fõ.fhka m%pdrKh jk ;S¾hla ;rx.hla ksid udOH wxY=jl p,s;hhs' fuu  
    ;rx.fha ixLHd;h jkafka 
    ^1& 0'01Hz     

    ^2& 0'02Hz     

    ^3& 0'5Hz     

    ^4& 50Hz     

    ^5& 100Hz 

12& by; .eg¿fõ ioyka ;rx.fha ;rx. wdhduh jkafka 
    ^1& 2'5mm             ^2& 5mm            ^3& 20cm            ^4& 25cm                  ^5& 10cm 

13& ;;amrhl ld,hla ;=< by; ;rx.h ksid udOHfha we;s jk ksïk ixLHdj jkafka  
    ^1& 4                 ^2& 5                ^3& 49               ^4& 50                ^5& 51 

14& ;rx. fmruqKq iïnkaOfhka my; ioyka lreKq i,ld n,kak' 
    ^A& m%Njhlska ksl=;a jk ;rx. ish,af,au lïmk l,dfjka iudk jk ,laIH hdlsÍfuka ,efnk cHdñ;sl  
       rEmigyka ;rx. fmruqKq kï fõ' 
    ^B& ;rx. m%pdrKh jkafka ;rx. fmruqKq j,g ,ïnljhs' 

    ^C& ,laISh wdf,dal m%Njhla ksid we;sjk ;rx. fmruqKq jD;a;dldr fõ' 
    ñka ksjerÈ jkafka 
     ^1& A muKs                        ^2& B muKs                    ^3& C muKs     

     ^4& A iy B muKs                  ^5& B iy C muKs 

15& ixLHd;h 500Hz jQ wkajdhdu ;rx.hla 350ms)1 fõ.fhka .uka lrhs' tla ia:dkhl§ hï wjia:djl  
    iïmSvkhla we;s fõ' tu ia:dkfhau úr,khla we;s ùug .;jk ld,h jkafka  
     ^1& 1/250s         ^2& 1/350s         ^3& 1/500s         ^4& 1/700s         ^5& 1/1000s 

 

 

 

;rx.j, ,laIK nyqjrK  

01& c, mDIaGhla u; ol=Kg .uka lrk ;S¾hla ;rx.hl laIKsl msysgqu rEmfha oelafõ' A iy B hkq mdfjk  
    l=vd jia;= folls' fuu msysgqfï isg ;rx.h ol=Kg .uka lrk úg 
    ^1& A yd B folu ol=Kg .uka lsÍu wrUhs'     

    ^2& A iy B folu jug .uka lsÍu wrUhs'     

    ^3& A iy B folu my<g .uka lsÍu wrUhs'     

    ^4& A by<g .uka lsÍu wdrïN lr w;r B my<g .uka lsÍu wdrïN lrhs'     

    ^5& A my<g .uka lsÍu wdrïN lrk w;r B by<g .uka lsÍu wdrïN lrhs' 

02& my; ioyka ;rx. rgdj,ska jeäu ixLHd;h we;af;a l=ulgo@ 
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03& rEmfha fmkajd we;s mßÈ i¾jiu yevhka iys; úia;drh 2cm jQ iamkao folla ;ka;=jla Èf.a úreoaO  

    ÈYdj,g .uka lrkqfha 2cms)1 tlu fõ.fhks' wdrïNfha§ iamkao w;r ÿr 8cm kï 2s lg miq ;rx.  
    rgdj fokq ,nkafka 

 

 

 

 

 

 

 

 

 

 

04& ixLHd;h 100Hz jk A iriq,la iu. B iriq,la lïmkh l< úg ;;amrhg kq.eiqï 2la Y%jKh l<yels  

    úh' B iriqf,a ndyqjl bá ;jrd A iriq, iu. tlaj lïmkh l<úg ;;amrhl§ Y%jKh l<yels  

    kq.eiqï ixLHdj 1 olajd wvq úh' B iriqf,a ixLHd;h jkafka 

    ^1& 98Hz             ^2& 99Hz                 ^3& 100Hz           ^4& 101Hz             ^5& 102Hz   

05& by; .eg¿fõ ioyka B iriqf,a bá ;ejre miq ixLHd;h jkafka 

    ^1& 98Hz             ^2& 99Hz         ^3& 100Hz            ^4& 101Hz             ^5& 102Hz   

06& ;S¾hla iy wkajdhdu ;rx. ms<sno my; m%ldY i,ld n,kak' 
    ^A& ;S¾hla ;rx. muKla j¾;khg Ndckh fõ' 

    ^B& foj¾.fhau ;rx. ksfrdaOkh iy új¾;khg Ndckh úh yelsh' 

    ^C& foj¾.fhau ;rx.j,g kq.eiqï we;s l< yel' 
    i;H jkafka 
    ^1& A muKla                      ^2& B muKla                  ^3& A iy B muKla     

    ^4& B iy C muKla                ^5& ish,a,u 

07& rEmfha fmkajd we;s mßÈ A iy B hk  ;ka;= folla P ,laIHfh§ fl<jrg fl<jr iïnkaO lr we;s  

    w;r jvd ieye,aÆ B ;ka;=fõ ksoyia fl<jr oDv isria ì;a;shlg iú lr we;' A iy B ;ka;=j, tall  

    È.l ialkaO ms<sfj,ska 0'04kgm)1 iy 0'01kgm)1 fõ' m<uqj 1N wd;;shla we;s jk fia ixhqla; ;ka;=j  

    w;ska weo bkamiq A ys ksoyia fl<jfrys iamkaohla we;s lrk ,§' iamkaoh P ,laIHh lrd ,.dúfuka    
    miq 

 

 

  

    ^1& hál=re fkdjQ iamkaohla 10ms)1 fõ.hlska B Èf.a ol=Kq ÈYdjg .uka lrkq we;'     

    ^2& hál=re jQ iamkaohla 10ms)1 fõ.hlska B Èf.a ol=Kq ÈYdjg .uka lrkq we;'     

    ^3& hál=re fkdjQ iamkaohla 10ms)1 l fõ.hlska A Èf.a jï ÈYdjg .uka lrhs'     

    ^4& hál=re jQ iamkaohla 5ms)1 l fõ.hlska A Èf.a ju ÈYdjg .uka lrkq we;'     

    ^5& A Èf.a jï ÈYdjg lsisÿ iamkaohla .uka fkdlrkq we;'     
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08& ;ka;=jla Èf.a tlsfkl foig .uka lrk i¾jiu iamkao folla rEmfha fmkajd we;' iamkao fol  
    iïmq¾Kfhka w;sÉPdokh jk wjia:dj iy w;sÉPdokhg uo fj,djlg miq wjia:dj hk wjia:d fol  
    jvd;a fydÈka ksremKh lrkq ,nkafka  

 

 

 

 

 

 

09& hdka;%sl ;rx.hla udOHla ;=< m%pdrKh jk úg ;rx.fhys Yla;sh l%ufhka ydks fõ' fï ksid l%ufhka  
    ;rx.fha  
    ^1& fõ.h wvqfõ'     
    ^2& úia;drh wvq fõ'     
    ^3& ixLHd;h wvq fõ'     
    ^4& ;rx. wdhduh wvq fõ'     
    ^5& ;rx. wdhduh jeä fõ' 

10& tla;rd msysàul isÿjQ N=ñlïmdjla u.ska ;S¾hla ;rx.hla ^s ;rx.hla& iy wkajdhdu ;rx.hla  

    ^p ;rx.hla& cks; lrhs';rx. folu mD:súh yryd .uka lrk w;r mD:súh u; tla;rd ,laIHhlg s  

    ;rx.h <.dùug ñks;a;= ;=klg fmr p ;rx.h <.dfõ' NQñlïmdj isÿjQ ia:dkh iy tu ,laIHh w;r s  

    iy p ;rx.j, idudkH fõ.hka ms<sfj<ska 4kms)1 iy 8kms)1 fõ' tu ,laIHfha isg fldmuK ÿrlska  
    N=ñlïmdj isÿ jqKso@ 
    ^1& 40km             ^2& 540km          ^3& 720km          ^4& 1440km           ^5& 2400km 

11& ;rx.hla tla udOHl isg ;j;a udOHla ;=<g .uka lrhs' my; ioyka l=uk rdYsh udOH fol ioyd  
    ksh;j mj;So@ 
    ^1& m%fõ.h            ^2& ixLHd;h        ^3& úia;drh        ^4& ;rx. wdhduh      ^5& ;sj%;dj  

12& rEmfha mßÈ /<s;s gexlshl .eUqre yd fkd.eUqre m%foaY folla we;s lr fkd.eUqre m%foaYfha isg c,  
    ;rx.hla .eUqre m%foaYh fj;g m%pdrKh lrkq ,efí' .eUqre m%foaYfha ;rx. Ys¾Ifhys ÈYdj jkafka  
    ^1& A     

    ^2& B     

    ^3& C     

    ^4& D     

    ^5& E 

 

13& iudk ixLHd; we;s ;rx. folla ksfrdaOkhg ,lafõ' ;rx. fofla úia;dr fol w;r wkqmd;h 1:3 jk  

    w;r m<uq ;rx.fha ;Sj%;dj I fõ' ksfrdaOkh ks¾udKldÍ fõkï ksfrdaê; ;rx.fha ;Sj%;dj 

    ^1& 4I              ^2& 8I                ^3& 10I               ^4& 16I               ^5& 64I 

14& ksfrdaOkhg ,lajk iudk ixLHd; we;s ;rx. foll ;Sj%;d w;r wkqmd;h 16:1 ls' ksfrdaê; ;rx.hg  
    mej;sh yels Wmßu yd wju ;Sj%;d w;r wkqmd;h 
    ^1& 25/16           ^2& 25/9              ^3& 17/15             ^4& 4                ^5& 9 

15& ixLHd;h jeä jk ms<sfj<g iriq,a 65la ilia lr we;' wjidk iriqf,a ixLHd;h m<uq iriqf,a ixLHd;h  
    fuka fo.=Khls' ´kEu wkqhd; iriq,a folla lïmkfha§ 4Hz ixLHd;hlska kq.eiqï Y%jKh l< yelskï  
    m<uq iriqf,a ixLHd;h jkafka  
    ^1& 252Hz           ^2& 256Hz             ^3& 260Hz            ^4& 264Hz            ^5& 512Hz 
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wNHdi 

01& ir, wkqj¾;sh p,s;fha fhfok jia;=jl ialkaOh 2kg o p,s; úia;drh 1m o fõ' jia;=j p,s;fhys  

    foda,k flakao%h miq lrk úg tys pd,l Yla;sh 4J fõ kï tys wdj¾; ld,h fidhkak' jia;=fõ  
    úia:dmkh tys úia;drfhka w¾Ohla jk úg§ tys pd,l Yla;sh uq¿ Yla;sfhka fldmuK Nd.hla fõo@ 

02& ialkaOh 60kg jk jia;=jla 2Hz ixLHd;fhka by<g iy my<g foda,kh jk fõÈldjla ;=< we;s ;rdÈhla  

    u; ;nd we;' fõÈldfõ foda,k úia;drh 5cm fõ' ;rdÈfha igyka jk Wmßu Wmßu yd wju ñkqï  
    fldmuKo@ 

03& ,S lene,a,l udk a b yd c o tys idfmalaI >k;ajh d o fõ' tys È. a jk me;a; isria jk mßÈ c,fha  
    mdfõ' oeka fï ,S lene,a, uola c,h ;=<g .sf,k mßÈ úia:dmkh lr uqod yßkq ,efí' th we;s lrkq  
    ,nk p,s;fha wdj¾; ld,h fidhkak' 

04& jia;=jla tla ÿkakl my< fl<jrg wEod isria f,i foda,kh l< úg wdj¾; ld,h T1 fõ' tu jia;=ju  

    fjk;a ÿkakl wEod m<uq mßÈu foda,kh l< úg wdj¾; ld,h T2 fõ' oeka ÿkq fol ilia lr ixhqla;  
    ÿkafka my< fl<jr jia;=j t,ajd foda,kh l< úg wdj¾; ld,h fidhkak' 

05& ir, wj,ïnhl foda,k ld,h 4'2s fõ' wj,ïnfha ;ka;=j 1m m%udKhlska flá l< úg foda,k ld,h  

    3'7s úh' fuu o;a; Ndú; lrñka .=re;ajc ;ajrKh ^g& yd wj,ïn ;ka;=fõ uq,a È. .Kkh lrkak'  

    wj,ïnh mD:súfha isg .=re;ajc ;ajrKh g/6 la jk pkao%hd fj; f.k .sh úg tys foda,k ld,fha  
    isÿjk idfmalaI fjki fldmuKo@ 

06& ;sria fïihla 3Hz ixLHd;hlska ;sria ;,fha ir, wkqj¾;sh p,s;fha fhfoa' fïih u; ialkaOh 500g jQ  
    jia;=jla ;nd we;' jia;=j yd fïih w;r ia:s;sl >¾IK ix.=Klh 0'72 ls' jia;=j fïih u; ,siaid  
    fkdhEu ioyd fïih p,kh l< yels Wmßu úia;drh .Kkh lrkak' 

07& A iy B isria ì;a;s fol tlsfklg 55m mr;rhlska mj;sk f,i ;kd we;' A ì;a;sfha isg 22m wE;ska  
    ì;a;s fol w;r ñksfil= isá' ñksid jrla w;afmd,ika ÿka úg m<uq jrg fodaxldrh wefikafka fldmuK  
    ld,hlg miqjo@ jd;h ;=< èjks m%fõ.h 330ms)1 hhs i,lkak' 

08& ñksid Y%jKh lrk èjksfha ixLHd; mrdih 20Hz ) 20kHz fõ' jd;h ;=< èjks m%fõ.h 340ms)1 hhs  
    i,ld ñg wkqrEm ;rx. wdhdu mrdih .Kkh lrkak' 

09& úÿ,s flàula isÿ ù ;;amr 2'4 lg miq wl=Kq yv fmdf<djg wefia' èjks m%fõ.h 340ms)1 o wdf,dalfha  

    m%fõ.h 3x108ms)1 f,i o f.k wl=K we;s ù ia:dkhg fmdf<dfõ isg we;s ÿr fidhkak'  

10& c, mDIaGhla u; /<s;s .uka lrk úg mDIaGh u; jQ l=vd fmdfrdmam lene,a,la by< my< foda,kh fõ'  
    /<s;s 20cms)1 m%fõ.hlska .uka lrhs kï o /<s;sj, ;rx. wdhduh 15mm yd úia;drh 5mm o fõ  
    kï fmdfrdmam lene,af,a Wmßu m%fõ.h fldmuK fõo@  

     

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

we§ ;ka;=jl f.dvkef.k ;S¾hla ia:djr ;rx. rgd 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

we§ ;ka;=jl ia:djr ;rx. f.dvke.Sug fhdod.kakd m%Odk l%u  

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

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

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

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

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

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

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

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

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

01& we§ ;ka;=jla ueÈka fm,d lïmkh lsÍu 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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02& we§ ;ka;=jla lD; lïmkh lsÍu 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

01& my; rEmfha olajd we;s wdldrhg tall È.l ialkaOh 4x10)2 kgm)1 jk ;ka;=jl tla fl<jrla wp,  
    wdOdrhlg iúlr wfkla fl<jr iqug ieye,aÆ lmamshla u;ska hjd 10kg Ndrhla t,a,d we;' ;ka;=fõ  
    fia;= w;r 50cm mr;rhla mj;ajd .ksñka th lD; lïmkfhka wkqkdo lrhs 
        i& fuys§ ;ka;=j ;=< f.dvkef.k uq,sl ixLHd;h  
      ii& fï wdldrhg ;ka;=j ;=< f.dvke.sh yels m<uq Wmß;dkfha;a fojk Wmß;dkfha;a ixLHd;hka fudkjdo@  
     iii& hï fyhlska fia;= w;r mr;rh 40cm olajd wvqfldg ;ka;=j ueÈka fm,d lïmkh lrhs kï tys§  
     uq,sl ixLHd;h;a m<uq yd fojk Wmß;dk;a ,nd.kak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

02& 1m È.e;s ;ka;=jl f¾Åh >k;ajh 10gm)1 fõ' ;ka;=j ;sria f,i mj;sk úg§ tys fofl<jßka weo we;'  
    ;ka;=j lD; lïmkfhka a tys ia:djr ;rx. we;s lrkq ,efí' tys wkqhd; m%ixjdo folla w;r wka;rh  
    100Hz kï ;ka;=j ,lalr we;s wd;;sh .Kkh lrkak'  
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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ixhqla; ;ka;=jl f.dvkef.k ia:djr ;rx. rgd  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

01& 0'6m È. weÆñkshï lïìhla tu yrialv j¾.M,hu we;s ß§ lïìhlg rEmfha mßÈ ikaê lr we;af;a   
    ikaêfha isg wdOdrl lmamshg we;s È. 0'75m jk mßÈh' ixhqla; lïìfha 5kg Ndrhla t,ajd we;' úp,H  
    ixLHd;hlska hq;a ndysr m%Njhla wdOdrfhka lïìfha ia:djr ;rx. we;s lrk ,§'  
        i& ikaêh ksIamkaokhla jk fia lïìj, we;s úh yels ;rx. j, Wmßu ;rx. wdhdu fidhkak'  
       ii& túg wkqrEm ixLHd; l=ulao@ 
    weÆñkshï lïìfha tall È.l ialkaOh 2'6x10)3 kgm-1 o ß§ lïìfha tall È.l ialkaOh 10'4x10)3 kgm)1  
    o fõ'  
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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02& AB yd BC ;ka;= foll È. ms<sfj<ska 30cm yd 20cm fõ' fuu ;ka;= fol B ,laIHfh§ tlsfklg  
    mdiaid ixhqla; ;ka;=j ;=< ia:djr ;rx. we;slrhs' AB ys tall È.l ialkaOh 4x10)2kgm)1 o BC  
    ;ka;=fõ tall È.l ialkaOh 1x10)2kgm)1 o fõ'  
        i& fuu ;ka;=fõ f.dvkef.k ia:djr ;rx.fhys uq,sl;dkfha§ ;rx. yevh weo olajkak' 
       ii& ;ka;=fõ wd;;sh 400N kï uq,sl;dk ixLHd;h fidhkak' 
      iii& ;ka;=fõ m<uq Wmß;dk ;rx. yev;,h weo tys ixLHd;h fidhkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

isriaj t,a,d we;s ;ka;=jl we;sjk ia:djr ;rx. rgd  
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

k< ;=< f.dvkef.k ia:djr ;rx. rgd  

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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01& tla fl<jrla ixjD; k<hl f.dvkef.k ia:djr ;rx. rgd 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

02& fofl<jr újD; k<hl f.dvkef.k ia:djr ;rx. rgd 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

01& fol,jru újD; k<hl jd;fha§ uQ,sl ixLHd;h f fõ' oeka fuu k<h isriaj c,fha .s,ajd we;af;a bka  
    yß wvla c,fha .s,S mj;sk mßÈh' jdhq lfoa kj uq,sl ixLHd;h l=ulao@ 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

02& mhsmam follska tll tla fl<jrla jid we;s w;r wfkflys fol,jru újD;j we;' fuu mhsmamj,  
    m<uq Wmß;dk tlu ixLHd;h iys; fõ kï tu mhsmamj, È. w;r wkqmd;h fidhkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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03& fofl,jru újD; k<hl fl<jrla tljru jikq ,efí' tys m%;sM,hla f,i jdhq k<fha ;=kajk  
    Wmß;dkfha ixLHd;h újD; k<fha uQ,sl ixLHd;hg jvd 100Hz m%udKhlska jeä úh' újD; k<fha uq,sl  
    ixLHd;h fidhkak' 
 

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

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

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

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

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

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

04& fl<jrla muKla újD; k<hl jQ jd l|la iriq,la iu. wkqkdo jk wkqhd; È. m%udK y;rlska uq,a yd  
    wjika È. m%udK 45cm yd 99cm fõ' k<h ;=< wvx.= jd;fha èjks ;rx.j, wdhduh fidhkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

jd;h ;=< èjks ;rx.j, m%fõ.h 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

01& mßir WIaK;ajh 170C jk úg§ mßirfha èjks m%fõ.h 330ms)1 fõ' mßir WIaK;ajh 400C jk úg§  
    èjks m%fõ.h fidhkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

02& mßir WIaK;ajh 00C jk úg§ mßirfha èjks m%fõ.h 340ms)1 jk w;r mßirfha WIaK;ajh 400C jk  
    úg§ èjks m%fõ.h fidhkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

03& 40cm È. fl<jrla ixjD; k<hl wka;¾.; jd;fha WIaK;ajh 350C fõ' fuu k<h ;=< ia:djr  
    ;rx.hla f.dvke.=jfyd;a ta ;=< we;sjk uq,sl;dk ixLHd;h;a m<uq Wmß;dk ixLHd;h;a fidhkak' 00C  
    § jd;fha èjks m%fõ.h 325ms)1 fõ'  
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

04& mßir WIaK;ajh 200C jk úg§ mßirfha èjks m%fõ.h 310ms)1 kï mßir WIaK;ajh jeäl< úg èjks 
m%fõ.h 338ms)1 njg m;afõ' wod< mßir WIaK;ajh i,aishia wxYl lSho@  
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

fl<jrla ixjD; yd fol,jr újD; k<j, hï ia:dkhlska újD;j ;eN= úg we;sjk ;rx. rgd  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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wdka; fodaIh  

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

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

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

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

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

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

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

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

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

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

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

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

È. fjkial< yels wkqkdo k<  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

01& my; fl<jr c,fha .s,ajk ,o isria wkqkdo k,hla Wäka ixLHd;h 512Hz jQ iriq,la lïmkh lrjk  
    ,§' jdhq lfoa È. 15'1cm jQ úg yd 49'3cm jQ úgo wkqkdoh ,nd.kakd ,§' ldur WIaK;ajh 300C kï  
    jd;h ;=< èjks m%fõ.h yd k<fha wdka; fYdaOkh .Kkh lrkak' ;jo 00C § jd;h ;=< èjks  
    m%fõ.ho fidhkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

02& 28cm È. fl<jrla jid we;s is,skavrdldr k<hl újD; fl,jr wi, 864Hz ixLHd;hla we;s iriq,la  
    kdo l<úg t;=< jQ jd; l| wkqkdo úh' k<h ;=< jQ jd; l| lïmkh jQ Wmß;dkh;a, k<fha wdka;  
    fodaIhg wod< ÿr m%udKh;a .Kkh lrkak' jd;h ;=< èjks m%fõ.h 340ms)1 fõ' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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03& iudk úIalïN iys; 30cm È. újD; k<hla yd 23cm È. fl<jrla ixjD; k<hla ;=< mj;sk jd l|ka  
    tajdfha m<uq Wmß;dk ksl=;a lrñka taliajrfhka kdo fõ' k<j, wdka; fodaIj,g wod< ÿr m%udK  
    fidhkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

04& fofl,jru újD; k<hla isriaj c,fha .s,ajd we;af;a k<h ;=< flá jd l|la mj;sk f,ihs' l|g  
    by<ska 440Hz ixLHd;hla we;s iriq,la lïmkh lr ;kkq ,efí' k<h ;=< jQ jd lf|a È. 0'2m jk  
    úg m%:u jrg jd l| iriq, iu. wkqkdo úh' th fojk jrg wkqkdo jk úg jd lf|a È. 0'6m úh'  
    jd;h ;=< èjks fõ.h fidhkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

 

ovq ;=< f.dvkef.k wkajdhdu ia:djr ;rx. rgd 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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l=kaÜ k< mÍlaIKh 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

01& È. L jQ ms;a;, oKavla yß ueÈka l,ïm lr we;' th ÿïu, iys; frÈ lene,a,lska msßue§fuka ta ;=<  
    wkajdhdu ia:djr ;rx.hla tys uQ,sl ixLHd;fhka we;s jqKs' fuys§ we;sjk èjks ;rx.j, ;rx. wdhduh  
    l=ulao@ 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

 

we§ ;ka;=j, ia:djr ;rx. wNHdi 
01& weÿkq ;ka;=jl ;S¾hla ;rx. fõ.h 10ms)1 o ixLHd;h 100Hz o fõ' ´kEu wjia:djl ;ka;=fõ tlsfklg  
    2'5cm wE;ska jQ ,laIH folla w;r l,d wka;rh 
    ^1& π               ^2& 2π /3         ^3& π/2             ^4& π/4             ^5& 3π/8 

02& ,laIH folla w;r weo we;s ;ka;=jl m<uq m%ixjdofhka lïmkh jk ixLHd;h 100Hz fõ' fuu ;ka;=j  
    ;=kajk Wmß;dkfhka lïmkh ùfï§ tys ixLHd;h  
    ^1& 200Hz          ^2& 300Hz        ^3& 350Hz          ^4& 400Hz          ^5& 600Hz 

03& ,laIH folla w;r we§ ;ka;=jl wd;;sh isõ .=Khla l<úg tys fojk m%ixjdofha ixLHd;h jeä jk  
    idOlh  
    ^1& 2              ^2& 3             ^3& 4              ^4& 5               ^5& 6 

04& èjksudk lïìhl WmÈk ;rx. úfYaIh  
    ^1& m%.uk wkajdhdu     
    ^2& m%.uk ;S¾hla      
    ^3& ia:djr ;S¾hla      
    ^4& ia:djr wkajdhdu      
    ^5& ia:djr ;S¾hla fyda wkajdhdu 

05& ixLHd;h 100Hz jk ;rx.hla ;ka;=jl wp, fl<jr fj; .uka lrjkq ,efí' mrdj¾;kfhka miq wdmiq  
    .uka .kakd ;rx.h uÕskaa ;ka;=fõ wp, fl,jf¾ isg 10cm wE;ska ksIamkaokhla ;khs' ;ka;=fõ ;rx.  
    fõ.h 
    ^1& 5ms)1          ^2& 10ms)1        ^3& 20ms)1          ^4& 40ms)1        ^5& 50ms)1 
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06& èjksudk lïìhl 1m yd 1'05m È. m%udK tlu wdldrhg iriq,la iu. tlaj lïmkh lsÍfï§ 5Hz  
    ixLHd;fhka kq.eiqï Y%jKh úh' iriqf,a ixLHd;h 
    ^1& 205Hz         ^2& 210Hz         ^3& 400Hz          ^4& 410Hz         ^5& 420Hz 

07& 1m È.e;s we§ lïìhl we;sjk ;S¾hla lïmkfha uQ,sl;dkfhys ixLHd;h 320Hz fõ' tu o%jHfhkau  
    idok ,o 1m È.e;s fojk lïìhla tu wd;;shgu hg;a lr we;s kuq;a tys úIalïNh; m<uq lïìfha  
    úIalïNh fuka y;r .=Khls' fuu fojk lïìfha uQ,sl;dkfhys ixLHd;h jkqfha 
    ^1& 80Hz          ^2& 160Hz         ^3& 320Hz          ^4& 640Hz         ^5& 1280Hz 

08& we§ ;ka;=jl tla fl<jrla ì;a;shlg iúlr we;' ;ka;=fõ wfkla fl<jr f1 ixLHd;hlska lïmkh jk  
    úg ;ka;=j Tiafia ia:djr ;rx.hla yg.kS' ;ka;=fõ mqvq .Kk fkdfjkiaj mj;ajd .ksñka oeka tys  
    wd;;sh f;.=K lrkq ,efí' ;ka;=fõ kj lïmk ixLHd;h f2 kï f2/f1 wkqmd;h  

    ^1& 1/√3          ^2& 1/3            ^3& √3              ^4& 3              ^5& 9 

09& 2m È. weÿkq ;ka;=jla mqvq 4la iys;j lïmkh fõ' wkqhd; ksIamkao folla w;r mr;rh 
    ^1& 0'25m        ^2& 0'5m           ^3& 0'75m           ^4& 1m             ^5& 2m 

10& 4kg ialkaOhla wE¥ ;ka;=jla m<uq Wmß;dk wjia:dfjka iriq,la iu. lïmkh fõ' uQ,sl wjia:dfjka  
    hq;=j ;ka;=j lïmkh ùu i|yd ;ka;=jg wEÈh hq;= wu;r ialkaOh 
    ^1& 2kg          ^2& 4kg            ^3& 8kg             ^4& 12kg           ^5& 16kg 

11& we§ ;ka;=jl ;S¾hla ;rx. m%fõ.h fo.=K lsÍu i|yd tys wd;;sh jeä l<hq;= idOlh jkafka 

    ^1& 1            ^2& 2              ^3& 1/2              ^4& √2            ^5& 4 

12& iudk È.e;s jdfka lïì follg tlu wd;;s fhdod we;' m<uq lïìfha uQ,sl lïmk ixLHd;h wfkfla  
    uQ,sl ixLHd;h fuka isõ .=Khls' m<uq yd fojk lïì fofla úIalïN w;r wkqmd;h jkafka 
    ^1& 1:4          ^2& 1:2             ^3& 1:1              ^4& 2:1            ^5& 4:1 

13& mÍlaIKhl§ È. 80cm iy ialkaOh 2g jk ;ka;=jla iriq,la iu. wkqkdo jQfha mqvq 4la ;kñks'  
    ;ka;=fõ wd;;sh 0'4kg nr fõkï iriqf,a ixLHd;h  
    ^1& 25Hz       ^2& 50Hz            ^3& 75Hz            ^4& 100Hz        ^5& 200Hz 

14& by; .eg¿fõ i|yka ;ka;=j iriq, iu. mqvq 5la ;kñka lïmkh ùu i|yd ;ka;=jg ,nd Èh hq;=  
    wd;;sh kg nr 

    ^1& 0'4^4/5&     ^2& 0'4^4/5&2          ^3& 0'4^5/4&          ^4& 0'4^5/4&2      ^5& 0'4√5/4 

15& ialkaOh 10g È. 50cm jQ ;ka;=jla T kï ksh; wd;;shlg Ndck lr we;' fuu lïmlhg iïnkaO  
    lsÍfuka ;s¾hla lïmk we;s lrkq ,efí' tys ixLHd;h l%ufhka 10Hz isg 100Hz olajd jeä lsÍfï§  
    ;ka;=j 40Hz yd 80Hz ixLHd;j,§ wkqkdo jk nj ksÍlaIKh l<yels úh' ;ka;=fõ wd;;sh T w.h  
    jkqfha 
    ^1& 32N           ^2& 16N           ^3& 8N           ^4& 2N           ^5& 1N 

16& È. 1m jQ lïìhla fm¿ úg tys uq,sl ixLHd;h 256Hz fõ' oeka wd;;sh ksh;j ;nd lïìfha È. 40cm  
    olajd wvq l<fyd;a kj uQ,sl ixLHd;h jkqfha 
    ^1& 51Hz          ^2& 102Hz         ^3& 204Hz        ^4& 408Hz        ^5& 640Hz 

17& we§ ;ka;=jl uQ,sl ixLHd;h iy tys f;jk m%ixjdofha ixLHd;h w;r fjki 400Hz fõ' ;ka;=fõ È.  
    0'5m o tys wd;;sh 400N o kï ;ka;=fõ tall È.l ialkaOh 
    ^1& 0'01kgm)1      ^2& 0'02kgm)1      ^3& 0'09kgm)1      ^4& 0'10kgm)1      ^5& 0'20kgm)1 

18& 0'5m È. jh,Sk ;ka;=jla 440Hz uQ,sl ixLHd;hlg iqir lr we;' fuu ;ka;=fjka 550Hz uQ,sl  
    ixLHd;hla ,nd .ekSug jh,Sk fmÜá fl<jf¾ isg fldmuK ÿrlska we.s,a, ;eìh hq;=o@ 
    ^1& 0'1m          ^2& 0'2m          ^3& 0'3m          ^4& 0'4m          ^5& 0'5m 

19& 1m È.e;s we§ lïìhl we;sjk ;S¾hla lïmkfha uQ,sl ;dkfhys ixLHd;h 320Hz fõ' tu o%jHfhkau  
    idok ,o 1m È.e;s fojk lïìhla tu wd;;shg hg;a lr we;s kuq;a tys úIalïNh m<uq lïìfha  
    úIalïNh fuka y;r .=Khls' fuu fojk lïìh uQ,sl ;dkfha ixLHd;h jkqfha 
    ^1& 80Hz         ^2& 160Hz         ^3& 320Hz         ^4& 640Hz        ^5& 1280Hz 

20& mr;rh 0'5m jQ wp, wdOdrl folla w;r ;ka;=jla weo ;ka;=fõ uQ,sl ixLHd;h 440Hz jk f;la tys  
    wd;;sh fjkia lrk ,§' ;ka;=j Èf.a ;S¾hla ;rx. fõ.h jkqfha 
    ^1& 110ms)1        ^2& 220ms)1        ^3& 330ms)1        ^4& 440ms)1       ^5& 880ms)1 
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21& we§ ;ka;=jl tla fl<jrla ì;a;shlg iú lr we;' ;ka;=fõ wfkla fl<jr f1 ixLHd;hlska lïmkh jk  
    úg ;ka;=j Tiafia ia:djr ;rx.hla yg.kS' ;ka;=fõ mqvq .Kk fkdfjkiaj mj;ajd .ksñka oeka tys  
    wd;;sh f;.=K lrkq ,efí' ;ka;=fõ kj lïmk ixLHd;h f2 kï f2/f1 wkqmd;h  

    ^1& 1/√3          ^2& 1/3            ^3& √3            ^4& 3             ^5& 9 

22& iriq,l ixLHd;h 256Hz fõ' fuh èjksudk lïìhla iu. kdo l<úg ;;amrhg kq.eiqï 3 la weisKs'  
    lïìfha wd;;sh wvql< úg wefik kq.eiqï m%udKh kej; ;;amrhg 3la úh' lïìfha wd;;sh wvq  
    wjia:dfõ tys ixLHd;h jkafka  
    ^1& 250Hz       ^2& 253Hz          ^3& 256Hz         ^4& 259Hz        ^5& 262Hz 

23& fofl<jr iú lr we;s we§ ;ka;=jl uq,slfha iy m<uq Wmß;dkfha ixLHd; ms<sfj<ska f1 iy f2 fõ'  
    f1/f2 wkqmd;h jkafka 
    ^1& 0'5          ^2& 1               ^3& 2             ^4& 4             ^5& 6 

24& ;ka;=jla wp, wdOdrl folla w;r weo we;' ;ka;=jg 300Hz iy 400Hz ys§ wkqhd; ixLHd; folla we;s  
    nj ksÍlaIKh lrk ,§' ;ka;=fõ wvqu wkqkdo ixLHdj jkafka  
    ^1& 50Hz        ^2& 100Hz           ^3& 150Hz        ^4& 200Hz         ^5& 300Hz 

25& iudk È. ^l& iy iudk yrialv j¾.M, we;s tfy;a fjkia >k;aj ^dA iy dB& iys; ;ka;= folla  
    ^A iy B& tlsfklg iïnkaO fldg by; rEmfha mßÈ tu ixhqla; ;ka;=j oDv ì;a;s fol w;f¾ weo  
    we;' t=0 § A iy B Tiafia X iy Y fofl<jßka tljr tjk ,o iamkao folla ;ka;=fõ O uOH  
    ,laIHh yryd tA iy tB ld,j,§ .uka lrhs' dA = 4dB kï 

    ^1& tB = 
1

4
 tA     

    ^2& tB = 
1

2
 tA      

    ^3& tB = tA     

    ^4& tB = 2tA     

    ^5& tB = 4tA       

26& tall È.l ialkaOh m jQ ;ka;=jl tla fl<jrla iriq,l tla oe;a;lgo wfkla fl<jr >¾IK rys;  
    lmamshla yryd hjd M ialkaOhlg o rEmfha fmkajd we;s wdldrhg iïnkaO lr we;' iriq, lïmkh  
    l< úg rEmfha fmfkk wdldrhg ia:djr ;rx.hla idoñka ;ka;=j lïmkh fõ' iriqf,ys ixLHd;h  

    ^1& 
2

𝐿
√

𝑀𝑔

𝑚
         

    ^2& 
2

𝐿
√

𝑀

𝑚
           

    ^3& 
4

𝐿
√

𝑀𝑔

𝑚
          

    ^4& 
1

𝐿
√

𝑀𝑔

𝑚
          

    ^5& 
2

𝐿
√

𝑚

𝑀𝑔
        

27& .sgdrhl lïìhla 191Hz ixLHd;hla iys; iriq,la iu. ldur WIaK;ajfha§ lïmkh l< úg ;;amrhg  
    kq.eiqï myla wefia' iriq, tla;rd WIaK;ajhlg r;al< úg wefik kq.eiqï ixLHd;h ;;amrhg wg  
    olajd jeä fõ' ldur WIaK;ajfh§ .sgd¾ lïìfhka Wmojk iajrfha ixLHd;h  
    ^1& 181Hz          ^2& 186Hz          ^3& 191Hz          ^4& 196Hz          ^5& 201Hz 

28& P yd Q ;ka;= fol i¾jiu w;r P ;ka;=j Q ;ka;=jg jvd jeä wd;;shlg hg;aj we;' ;ka;= fofla  
    ia:djr ;rx. rgd mj;sk wjia:d ;=kla rEmfha fmkajd we;'  

 

 

 

    ;ka;= tlu ixLHd;fhka lïmkh ùug yels wjia:dj / wjia:d ksremKh lrkq ,nkafka 
    ^1& A muKs                           ^2& A iy B muKs                   ^3&  A iy C muKs    
    ^4& B iy C muKs                     ^5& ish,a,u 
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29& tlu wd;;sh hgf;a we;s A iy B .sgdr lïì foll A ys úIalïNh B ys úIalïNh fuka fo.=Khla  
    jk w;r wka iEu w;ska u tajd i¾jiu fõ'  
    (A uÕskaa ksmofjk uq,slfha ixLHd;h)/(B uÕskaa ksmofjk uq,slfha ixLHd;h) hk wkqmd;h jkafka 

    ^1& 1/4          ^2& 1/2              ^3& 1/√2            ^4& √2              ^5& 2 

30& i¾jiu ;ka;= folla fjka fjkaj T wd;;shlg hg;a lr we;' ueÈka fm¨úg tla tla ;ka;=j f  
    ixLHd;hlska hq;a ;rx. ksmojhs' oeka tla ;ka;=jl muKla wd;;sh 0'81T olajd wvq lr ;ka;= folu tl  
    úg ueÈka fm¿jfyd;a ;;amrhl§ kq.eiqï myla weish yelsh' f ys w.h jkafka  
    ^1& 25Hz       ^2& 50Hz             ^3& 75Hz           ^4& 90Hz            ^5& 100Hz 

 

 

 

;ka;=j, f.dvkef.k ia:djr ;rx. wNHdi  

01& ;ka;=jla fofl<jßka wp,j iïnkaO lr ;ka;=fõ tl fl<jrl isg 1/4 ÿrlska fm¨ úg uQ,slh, m<uq  
    Wmß;dkh iy fojk Wmß;dkh i|yd ;rx. rgd weo tajdfha ixLHd; i|yd m%ldY ,shkak' 

02& 400N wd;;shlg hg;a jk fia ;ka;=jla fofl<jßka weo we;' ;ka;=fõ f¾Åh >k;ajh 0'01kgm)1 jk  
    w;r th 150Hz ixLHd;fhka wkqkdo fjhs' ;ka;=j wkqkdo jk B<. wjia:dfõ ixLHd;h 200Hz fõ'  
    ;ka;=fõ È. fldmuKo@ wkqkdo jk Wmß;dk fudkjdo@ 

03& È. l jk ;ka;=jla T wd;;shlg hg;a ù we;s úg th f ixLHd;fhka hq;a uQ,sl wjia:dfjka lïmkh fõ'  
    tys wd;;sh T/2 olajd wvqlr th m<uq Wmß;dkfhka lïmkh jk mßÈ ilia lrkqfha tys È. fjkia  
    lrñks' fï wjia:dfõ § ;ka;=fjka ksl=;a jk iajrfha ixLHd;ho f kï kj È. fldmuKo@ 

04& fofl<jßka iïnkaê; ;ka;=jla lïmkh jkafka tys uq¿ Èf.ka m<uq ld,l fldgi wjidkfha jQ ,laIHh  
    Wmßu úia:dmkfhka p,s; jk mßÈh' ;ka;=fjka ksl=;a jk iajrfha ixLHd;h 100Hz fõ' fuu ,laIHh  
    ;j ÿrg;a Wmßu úia:dmkhla we;s lrk mßÈ ;ka;=j lïmkh jk B<. Wmß;dk wjia:dfõ ixLHd;h  
    fidhkak' 

05& È. uDÿ i¾ms, ÿkakla “ia,skalshla” Ndú; lr my; i|yka oE Tn wdo¾Ykh lrk wkaou meyeÈ,s rEm  
    igyka wdOdrfhka úia;r lrkak' 
    ^a& oDv iSudjl§ ;S¾hla iamkaohl wmj¾;khla iys; mrdj¾;khla 
    ^b& ;S¾hla iamkaohl uDÿ mrdj¾;kh  

    ia,skalshl .uka lrk iamkaoj, m%fõ.h V = √𝑇/𝑚 uÕskaa oelaúh yelsh' fuys T iy M ms<sfj<ska  
    wd;;sh iy tall È.l ialkaOh fõ'   
      ^i& ialkaOh 500g jQ ia,skalshl o.r mqvq 600 la we;' fuh ;sriaj ;nd 3# È.lg weoao úg tys .uka  
         lrk ;S¾hla iamkaohl m%fõ.h 10ms)1 kï ia,skalsfha wd;;sh .Kkh lrkak' 
      ^ii& oeka ia,skalshl mqvq 150 la muK we;=<;a fldgila 3m È.lg weoao úg tys wd;;sh uq,a w.h fuka  
         6 .=Khla fõ kï tys we;s jk ;S¾hla iamkaofha m%fõ.h fldmuKo@ 

06& rEmfha olajd we;af;a tlu o%jHfhka ;kd we;s ;ka;= fldgia folla ixhqla; lr we;s wdldrhhs' fuys BC  
    ;ka;= fldgfia yrialv AB ;ka;=fõ fuka 4 .=Khla jk w;r AB ;ka;=fõ È. BC ;ka;=fõ È. fuka  
    1'5 .=Khla fõ' fuu ixhqla; ;ka;=j úp,H ixLHd;hlska hq;a èjks m%Njhla Ndú;fhka lD; lïmkh  
    lrkafka kï 
     

 

 

  

 

    ^i& m<uq wkqkdo wjia:djg wkqrEm ^uQ,sl;dkh& ;ka;= fofla mqvq w;r wkqmd;h .Kkh lrkak' 
    ^ii& m<uq Wmß;dkhg wkqrEm ;rx. yevh weo olajkak' 
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07& AB iy BC fjkia o%jHj,ska ;kd we;s ;ka;= fldgia follg iudk yrialvla mj;S' AB ;ka;=fõ È. BC  
    ;ka;=fõ È. fuka w¾Ohla kï o ;ka;= fldgia fol tlsfkl ixhqla; lr lD; lïmkh lrk úg§  
    wkqkdo jk wjia:dfõ tajdfha mqvq w;r wkqmd;h 3:2 kï o ;ka;= fldgia idod we;s o%jHhkaf.a >k;aj  
    w;r wkqmd;h .Kkh lrkak' 

08& tlu wd;;sfhka hq;a tlu wdldrhg fm¨ ;ka;= follska ksl=;a jk iajr foll ixLHd; w;r wkqmd;h   
    2:1 ls' my;a iajrh 80cm È. 0'2mm úYalïNhla we;s lïìhlskao WÉp iajrh 25cmÈ. 0'4mm  
    úYalïNhla we;s lïìhlskao cks; fõ kï lïì ;kd we;s o%jHj, >k;aj w;r wkqmd;h ,nd.kak' 

09& uq,sl iajrfhka lïmkh jk èjksudk lïìhl 50'6cm È.la iriq,la iu. wkqkdo úh' lïìhg fhdod  
    we;s wd;;sh fjkia fkdlrñka tys È. 0'6cm lska wvq lr m<uq iriq, iu. lïmkh l, úg tla  
    kq.eiqula we;s ùug ;;amr 2/15 la .; úh' lïìh ;=< ;rx. fõ.h;a iriqf,a ixLHd;h;a fidhkak' 

10& iudk È.ska iy iudk yrialv j¾.M,j,ska hq;a taldldr isria ;ka;= follska taldldr oKavla ;sria f,i  
    t,ajd we;' ;ka;= fol tlsfklg 20'7cm mr;rhla we;sj oKavg iïnkaO lr we;' tla ;ka;=jla ;kd  
    we;s o%jHfha >k;ajh wfkfla fuka 1'07 .=Khls' ;ka;= hka;ñka fm¨ úg tajd tlu ixLHd;hlska hq;=j  
    lïmkh ùu i|yd jeä >k;ajfhka hq;a o%jHfhka ieÿ ;ka;=j oKafâ .=re;aj flakao%fha isg fldmuK  
    ÿrlska iïnkaO l< hq;=o@ oeka ;ka;= fol .,jd tajd oKafâ .=re;aj flakao%hg iu ÿßka msysgk mßÈ  
    iïnkaO lrkqfha ;jÿrg;a ;ka;= isria f,i mj;sk mßÈh' oeka ;ka;= uOHfhka fm¨ úg jeä >k;ajfhka  
    hq;a o%jHfhka ;kd we;s ;ka;=j 128Hz ixLHd;fhka hq;=j lïmkh fõ kï we;s jk kq.eiqï ixLHd;h  
    .Kkh lrkak' 

 

 

k<j, ia:djr ;rx. nyqj¾K  

01& wkqkdo k<hla ;=< mj;sk jd; lol m<uq iy fojk wkqkdo wjia:d i|yd È. m%udK w;r fjki 
    31'5cm fõ' jd;h ;=< we;sjk ;rx.fha wdhduh jkafka 
    ^1& 15'75cm          ^2& 31'5cm          ^3& 63cm         ^4& 94'5cm        ^5& 126cm 

02& A hkq fl<jrla muKla újD; m<uq Wmß;dkfhka lïmkh jk jd;h wvx.= k<hls' B hkq fofl,jru  
    újD; ;=kajk Wmß;dkfhka lïmkh jk jd;h wvx.= k<hls' tu k< folu iriq,la iu. wkqkdo fõ  
    kï A k,fha È. B k,fha È.g orK wkqmd;h jkafka 
    ^1& 3/8              ^2& 1/3             ^3& 1/2           ^4& 2              ^5& 8/3 

03& È. 120cm jk fl<jrla jeiqKq k<hlg by<ska ixLHd;h 340Hz jk iriq,la ;nd we;' k<h ;=<g  
    fiñka c,h we;=,a lrkq ,efí' jd;h ;=< èjks m%fõ.h 340ms)1 fõ kï k<h ;=< jdlo iriq, iu.  
    wkqkdo ùu i|yd ta ;=<g we;=,a l< hq;= c,lfoa wju Wi jkafka 
    ^1& 25cm            ^2& 45cm           ^3& 60cm         ^4& 75cm          ^5& 95cm 

04& È. is,skavrdldr nÿkla ;=<g 20cm3s)1 iS>%;djhlska c,h we;=¿ lrkq ,efí'  
    is,skavrfha yrialv j¾.M,h 10cm2 fõ' is,skavrfha by< fl<jr wi<  
    200Hz ixLHd;hlska iriq,la lïmkh lrkq ,efí' jd;h ;=< èjks fõ.h  
    320ms)1 kï tla wkqkdohla we;s ù B<. wkqkdoh we;sùug .;jk ld,h 
    ^1& 20s     
    ^2& 2s     
    ^3& 12s     
    ^4& 10s    
    ^5& 40s 

 

05& by; .eg¿fõ tla wkqkdohla we;s ù B<. wkqkdoh we;sùu i|yd .;jk ld,h ;;amr 1la ùug Bg  
    c,h we;=,a l<hq;= is>%;djh 
    ^1& 200cm3s)1        ^2& 100cm3s)1        ^3& 1200cm3s)1         ^4& 800cm3s)1      ^5& 400cm3s)1 

06& tla me;a;la ixjD; k<hl ia:djr ;rx.fha ksIamkao .Kk n o ;rx. wdhduh λ o fõ' túg k<fha È.  
    ,nd fokafka 

    ^1& (n-1)
𝜆

2
           ^2& (2n-1)

𝜆

2
         ^3& (2n+1)

𝜆

2
        ^4& (n-1)

𝜆

4
         ^5& (2n-1)

𝜆

4
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07& jd;fha§ èjks m%fõ.h 330ms)1 jk úg tla fl<jrla jik ,o wkqkdo ixLHd;h 440Hz jk T¾.,  
    k<hl wju È.  
    ^1& 3/4m           ^2& 3/8m           ^3& 3/12m          ^4& 3/16m         ^5& 3/20m 

08& jd;h ;=< èjks fõ.h 340ms-1 jk wjia:djl hï wkqkdo k<hl wkqhd; wkqkdo wjia:d ;=kl ixLHd;  
    ms<sfj<ska 425Hz, 595Hz, 765Hz fõ' tu k<h my; oelafjk l=ula úh yelso@ 
    ^1& È. 1m fl<jrla újD; k<hla     
    ^2& È. 2m fl<jrla újD; k<hla      
    ^3& 0'5m È. újD; k<hla     
    ^4& 1m È. újD; k<hla     
    ^5& 2m È. újD; k<hla      

09& by; .eg¿fõ i|yka k<fha uQ,sl ixLHd;h fldmuKo@ 
    ^1& 42'5Hz        ^2& 85Hz           ^3& 170Hz          ^4& 340Hz          ^5& 425Hz 

10& tlu WIaK;ajfha we;s jd;h wvx.= fl<jrla muKla ixjD; k<hla yd fofl<jr újD; k<hl È.  
    m%udK ms<sfj<ska L yd 4L/3 fõ' fïjdfha we;s jd;h lïmkh ùfï§ tla;rd Wmß;dk foll ixLHd;  
    iudk fõ' tu Wmß;dk fofla wxl tlu kï th jkafka 
    ^1& uq,slh     
    ^2& m<uq Wmß;dkh     
    ^3& fojk Wmß;dkh      
    ^4& f;jk Wmß;dkh      
    ^5& isõjk Wmß;dkh 

11& tla fl<jrla jik ,o k<hl iy fofl<jr újD; k<hl È. ms<sfj<ska L1 iy L2 fõ' fuu k< fol  
    tlúg Yío l<úg m<uq Wmß;dkfha ixLHd; iudk kï L1/L2 iudk jkafka 
    ^1& 1/4             ^2& 1/3            ^3& 1/2            ^4& 3/4           ^5& 5/6 

12& tla fl<jrla jid we;s k<hla ;=< lïmkh jk jdhq lola iïnkaOfhka lr we;s my; m%ldY i,ld  
    n,kak' 
        A& m<uq Wmß;dkfha ixLHd; uq,sl iajrfha ixLHd; fuka fo.=Khls' 
        B& Wmßu jdhq mSvkh we;sjkafka k<fha ixjD; fl<jfrysh' 
        C& jdhq lfoa ;rx. wdhduh wd¾o%;dj iu. fjkia fõ'  
    by; m%lYj,ska i;H jkafka 
    ^1& A muKla                       ^2& B muKla                         ^3& C muKla     
    ^4& B iy C muKla                 ^5& lsisjla i;H fkdfõ' 

13& fofl<jr újD;j we;s k<hla ;=< we;sjk ia:djr ;rx. ms,snoj lr we;s my; m%ldY i,ld n,kak 
        A& j,x.= lïmk rgd k<fha fofl<jr mSvk ksIamkao we;s lrhs' 
        B& j,x.= ixLHd; uq,slfha ishÆu m%ixjdo j,ska iukaú; fõ'  
        C& j,x.= lïmk rgdj,g wkqrEm jk k<fha È. iEu úgu ;rx.fha ;rx. wdhdufha mq¾K .=Kdldrhla  
       fõ' 
    by; m%ldYj,ska i;H jkafka 
    ^1& A muKla                       ^2& A iy C muKla                  ^3& A iy B muKla     
    ^4& B iy C muKla                 ^5& ish,a,u 

14& 50cm È.lska hq;a T¾., k<hl tla fl<jrla jid we;' jd;fha èjks m%fõ.h 300ms)1 kï k<h kdo  
    l<úg bka we;sjk my;au wkqkdo ixLHd; fol jkafka 
    ^1& 150Hz iy 300Hz                ^2& 150Hz iy 450Hz                ^3& 300Hz iy 450Hz      
    ^4& 300Hz iy 900Hz               ^5& 450Hz iy 1050Hz 

15& tla;rd ixjD; k<hla iy újD; k<hla uÕskaa we;s lrkq ,nk uq,sl ixLHd;h ^f& tlsfklg iudk fõ'  
    ixjD; k<fhys m;=f,ysjÈk f;lau újD; k<h th ;=<g iïmq¾Kfhkau we;=,a lrkq ,efí' wdka;  
    fYdaOk fkdi,ld yeßhfyd;a kj ieleiaug wod< uq,sl ixLHd;h jkqfha 
    ^1& f/3               ^2& f/2              ^3& f              ^4& 2f             ^5& 3f 

16& È. 50cm iy 50'5cm jQ T¾., k< fol tljr kdol< úg ;;amrhg kq.eiqï 3la wefia' wdka; fYdaOk  
    fkdi,ld yeßh úg k< foflys ixLHd; ms<sfj<ska jkqfha  
    ^1& 303Hz iy 300Hz             ^2& 300Hz iy 303Hz                 ^3& 150Hz iy 153Hz     
    ^4& 153Hz iy 150Hz             ^5& 203Hz i. 200Hz 
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17& tla fl<jrla jid we;s T¾., k<hla .sgdrhl tla ;ka;=jla iu. wkqkdo fõ' ;ka;=fõ È. k<fha È.  
    fuka 0'8 .=Khls' k<h yd ;ka;=j hk folu lïmkh jkafka uQ,sl ixLHd;j,ska kï k<fha wdka;  
    fYdaOkh fkdi,ld yeßh úg  
    (;ka;=j u; ;rx. fõ.h / jd;fha èjks fõ.h) hk wkqmd;hg iudk jkafka 
    ^1& 0'1              ^2& 0'2              ^3& 0'4             ^4& 0'8            ^5& 1'6 

18& fofl<jr újD; È. 50cm jk ysia is,skavrdldr k<hla jd;fha ;nd we;' YqoaO ;dk ksl=;a lrk èjks  
    m%Njhla k<fha tla fl<jrl wdikakfha ;nd we;' b;d l=vd w.hlska wdrïN lrñka ksl=;ajk èjksfha  
    ixLHd;h l%ufhka jeä lrk ,§' ixLHd;h 320Hz ys§ k<h wkqkdo fõ' jd;fha èjks fõ.h jkafka 
    ^1& 160ms)1          ^2& 320ms)1          ^3& 340ms)1         ^4& 360ms)1        ^5& 640ms)1 

19& O2 mqrjd we;s T¾., k<hlg f uQ,sl ixLHd;hla we;' tu WIaK;ajfh§u iy tu mSvkfha§u H2 j,ska  
    k<h mqrjkq ,eN=fõ kï k<fha kj uQ,sl ixLHd;h jkqfha  
    ^H2 iy O2 ys idfmalaI wKql ialkaO ms<sfj<ska 2 yd 32 fõ& 
    ^1& f/4             ^2& f/2               ^3& f               ^4& 2f             ^5& 4f 

20& A iqug ì;a;shl isg hï  ÿrlska B ys iúlrk ,o ;ks ixLHd;hlska hq;a yvla ksl=;a lrk iamSlrhla  
    rEmfha fmkajd we;' A isg B olajd mSvk fjkialï i|yd ixfõ§ Yío wkdjrlhla f.k hk úg  
    ì;a;sfha isg 2m ÿrl§ Yío uÜgfuys wjuhla wkdjrKh lr.kak ,§' Yíofha fõ.h 320ms)1 fõ'  
    iamslrh ksl=;a lrk ,o Yíofha ixLHd;h jkafka 
    ^1& 40Hz                  ^2& 60Hz                     ^3& 80Hz     
    ^4& 100Hz                 ^5& 160Hz 

21& rEmj, we;s B;,j, È. iy B;, uÕskaa jdhq wKqj, p,s;fha úYd,;ajh iy ÈYdj ksremKh lrkafka  
    kï ixjD; k<hla iy tys m<uqjk Wmß;dkfha wkqkdo jk úg th ;=< we;s jdhq wKqj, úia:dmkh  
    ksjerÈj fmkakqï lrkqfha my; i|yka l=uk rEm igyk uÕskaao@ 

 

 

 

 

 

 

 

22& ñksfil=f.a iajrd,h tla fl<jrla újD; k<hla fia ie,lsh yel' fuu k<fha È. 17cm kï ksmofjk  
    my<u m%ixjdo fofla ixLHd; jkafka ^jd;fha èjks m%fõ.h 340ms)1&  
    ^1& 500Hz iy 1500Hz              ^2& 500Hz iy 1000Hz             ^3& 1000Hz iy 2000Hz     
    ^4& 1000Hz iy 1500Hz             ^5& 1500Hz iy 2500Hz 

23& èjksfha fõ.h ms<snoj lr we;s my; i|yka m%ldY i,lkak' 
     A& jd;h ;=< èjks fõ.h WIaK;ajh jeä ùu iu. jeä fõ' 
          B& fok ,o WIaK;ajhl§ f,dayhla ;=< èjksfha fõ.h jd;h § tu w.hg jvd jeä fõ'  
          C& èjks fõ.h èjks ;rx.fha ixLHd;h u; rod mj;S' 
    by;  m%ldYj,ska i;H jkafka 
    ^1& A muKla                       ^2& C muKla                     ^3& A iy B muKla     
    ^4& A iy C muKla                 ^5& ish,a, 

24& ixLHd;h f jk iriq,la iu. tla fl<jrla jeiQ k<hla tys uQ,sl ixLHd;fhka wkqkdo fõ' jid we;s  
    fl<jr újD; l<úg k<fha tu È.u tys uQ,sl ixLHd;fhka wkqkdo jk iriqf,ys ixLHd;h wdikak  
    jYfhka iudk jkqfha 
    ^1& f/4                ^2& f/2             ^3& f             ^4& 2f            ^5& 4f 

25& A iy B hk ovq folla fl<jßka fl<jrg iïnkaO lr we;' A oKav ;=< .uka lrk èjks ;rx.hlg  
    v fõ.hla we;' houdmdolh A ys w.h fuka y;r .=Khla jQ o tkuq;a A ys >k;ajhu we;s B oKav  
    ;=<g ;rx.h we;=¿ fõ kï B oKav ;=<§ èjks ;rx.fha m%fõ.h jkafka 
    ^1& v/4                ^2& v/2            ^3& v            ^4& 2v             ^5& 4v                                                                                                                                                                                                                                                              
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k,j,  f.dvkef.k ia:djr ;rx. rgd 

01& újD; k,hla ;=, we;s èjks ;rx. j, m%Odk ,dlaIKsl i|yka lrkak' jd;fha èjks m%fõ.h v weiqfrka 

    È. L jQ újD; k,hl uQ,sl ixLHd;h f i|yd m%ldYkhla ,nd .kak' fujeks k,hlska ishÆu m%ixjdo  

    ,nd .; yels nj fmkajkak'k<fha tla fl<jrla jeiqjfyd;a f i|yd ,nd .;a  m%ldYh fjkia jk  
    wdldrh fmkajkak' 

02& È. 60cm jQ a kï újD; k,hla ;=< 270C ys mj;sk jd;h we;s w;r tla fl<jrla jid we;s b kï  

    ;j;a k,hla ;=< 470C ys mj;sk jd;h wvx.= fõ' k, folu tlsfkflys uQ,sl ixLHd; j,ska tl úg  

    kdo l, úg ixLHd;h 5Hz jQ kq.eiqï ,eìK' 00C ys mj;sk jd;fha èjks m%fõ.h 331ms-1 kï b k,fha  
    È. .Kkh lrkak' 

03& wkqkdoh hkafkka woyia lrkafka l=ulao@  
    fjkia l, yels m%udKhla we;s isyska wkqkdo k,hla fl<jf¾ lïmkh jk iriq,la ;nd we;s úg jd;  
    lfoys wkqhd; È. 0'359m iy 1'079m jk wjia:dj, § wkqkdo we;s úh' fjk;a mÍlaIKhl § fuu  

    iriq, ixLHd;h 234Hz jQ fojeks iriq,la iu. lïmkh l, úg ixLHd;h 4Hz jQ fkd.=iqï ,eìKs'  
    fojeks iriq,o by; i|yka jdhq loka j, È. hka;ñka jeä l, úg tajd;a iu. wkqkdo úh' k,fha  
    wdka; fYdaOkfha jd;fha èjks m%fõ.h;a fidhkak' 

04& È. 73cm yd 48cm jk tl fl<jrla jik ,o k< follska tla k<hla ixLHd;h 112Hz jQ iriq,la  

    iu.o  wfkl ixLHd;h 168Hz jQ iriq,la iu.o uQ,sl iajrfhka wkqkdo úh' k< foflysu wdka;  
    fYdaOk iudk kï jd;fha èjks fõ.h;a wdka; fYdaOkh;a ,nd .kak' 

05& È. 296cm yd 396cm ne.ska jQ fomiu újD; k< follska tla k,hla ixLHd;h 42Hz jQ iriq,la iu.  

    uQ,sl iajrfhka wkqkdo jQ w;r wfkla k<h ixLHd;h 56Hz jQ iriq,la iu. uQ,sl iajrfhka wkqkdo úh'  
    k< fofla wrhka iudk kï wdka; fYdaOkh o jd;fha èjks fõ.ho ,nd .kak' 

06& fl<jrla jeiqkq wkqkdo k<hl 2jk Wmß;dkh" újD; wkqkdo k<hl 3jk Wmß;dkh g iudk fõ'  
    újD; k<fha È. 50cm kï wfkla k<fha È. fldmuKo@  

07& tlsfklg wdikakfha fl<jrla ixjD; k<hla yd fol<jr újD; k<hla ;nd we;' fl<jrla ixjD;  
    k<fha È. 30cm jk w;r fol<jr újD; k<fha È. 48cm fõ' fl<jrla ixjD; k<h ;=< jd;fha  

    WIaK;ajh 370C jk w;r fol<jr újD; k<h ;=< jd;fha WIaK;ajh 670C fõ' 00C § èjks m%fõ.h  

    340ms-1 kï k<hka folu tljr tys uQ,sl ixLHd;hkaf.ka lïmkh l< fyd;a we;s jk kq.eiqï  
    ixLHd;h@ 

08& újD; k<hla ;=< we;s jk èjks ;rx. j, m%Odk ,dlaIKsl i|yka lrkak' jd;fha èjks m%fõ.h v  

    weiqfrka È. L  jQ újD; k<hl uQ,sl ixLHd;h f0 i|yd m%ldYkhla ,nd .kak'  

    fujeks k<hlska ishÆu m%ixjdo ,nd .; yels nj fmkajkak' k<fha tla fl<jrla jeiqjfyd;a f0 i|yd  
    ,nd .; m%ldYh fjkia jk wdldrh fmkajkak' 
    È. 60cm jQ a kï újD; k<hla 270C ys mj;sk jd;h we;s w;r " tla fl<jrla jid we;s b kï ;j;a  

    k<hla ;=< tl úg kdol, úg ixLHd;h 5Hz jQ kq.eiqï ,eìKs' 00C ys mj;sk jd;fha èjks m%fõ.h  

    331ms-1 kï" b k<fha È. .Kkh lrkak' 
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N= lïmk ;rx. 

N= lïmk úoHdj hkq l=ulao@ 
N= lïmk úoHdj hkq N=ñlïmd iy mD;=úh ;=<ska yd ta jgd .uka .kakd N= lïmk ;rx. ms<sno wOHkh fõ' 

 

N= lïmk ;rx. hkq l=ulao@ 
mD:súh ;=< we;s mdIdK j, laIKsl ìo jeàï fyda iafMdgkh ùï uÕskaa Wmok Yla;s ;rx. N= lïmk ;rx. 
fõ' tajd mD;=úh ;=<ska .uka lrk Yla;sh jk w;r N= lïmk f¾Lh uÕskaa igyka flf¾' 

 

N= lïmk ;rx. j¾. 
N= lïmk ;rx. j¾. lsysmhla we;s w;r tajd úúO l%u j,g .uka lrhs' m%Odk j¾. fol mD;=ú wNHka;r 
;rx. ^Body Waves& iy mDIaáh ;rx. ^Surface Waves& fjhs' mD;=ú wNHka;r ;rx." mD;=úfha wNHka;r 
ia:r yryd .uka .kakd w;r mDIaGsh ;rx. mD;=ú mDIaGh Tiafia .uka .kshs' 

 

mD;=ú wNHka;r ;rx. ^Body Waves& 

N= lïmkhlska ksl=;a jk mD;=ú wNHka;r ;rx. ^Body Waves& mD;=úfha  wNHka;rh ;=<ska .uka lrñka " 

mDIaGsh ;rx.j,g ^Surface Waves& jvd blaukska <.d fõ' fuu ;rx. mDIaGsh ;rx.j,g jvd Wia 
ixLHd;hlska hqla;h' 

 

P ;rx.  

mD;=ú wNHka;r ;rx.j, m<uq j¾.h P ;rx. fyj;a m%d:ñl ;rx. fõ ^primary waves&' fuh N= lïmk 

;rx. j, fõ.j;au j¾.h jk w;r tys M,hla f,i N= lïmk uOHia:dkhla fj; m<uqfjkau <.dfõ' P 
;rx. >k mdIdK fyda mD;=úfha o%j ia:r ;=,skao .uka lrhs' èjks ;rx. jd;h f;rmSï iy we§ï j,g 
Ndckh lrhs' èjks ;rx. cfk,a ùÿrej f;rmSï iy we§ï j,g Ndckh lrk úg cfk,a úÿrej, we;sjk 
fooreu Tn Y%jKh lr we;' N=ñlusmdjla we;s jk P ;rx. iuyr úg i;=kag Y%jKh l, yelsh' 
WodyrKhla jYfhka N=ñlusmdjla we;sùug fmr n,a,kaf.a Wvq ìreï yv wikakg ,efí' ^ksYaÑ; f,i 
olajkafka kï mDIaáh ;rx. <.d ùug fmr& idudkHfhka ñksiqkag oefkkqfha tu ;rx. j, .eàu yd fooÍu 
muKs' 

P ;rx. tuÕskaa we;s lrk f;rmSï iy we§ï ksid iïmSvk ;rx. f,io yeÈkafõ' P ;rx. j,g wkql+,j 
;rx.h p,kh jk ÈYdj Tiafia u wxY=ka p,kh jk w;r th Yla;sh .uka lrk ÈYdj fõ' th iuyrúg 
;rx.h m%pdrKh jk ÈYdj f,i yeÈkafõ' ^rEmh 3'1& 
P ;rx. wkajdhdu ;rx. úfYaIhla fõ'\ 

 

      

      

      

 

                                                                                                   

 

 

  

 

 

 

 
(3.1) 
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S ;rx.  

fofjks j¾.fha mD;=ú wNHka;r ;rx. ^Body Waves& S ;rx. fyj;a oaú;Shsl ;rx. fõ' fuh N=ñlïmdjlska 

Tng oefkk fofjks ;rx. hs' S ;rx. "P ;rx.hg jvd fifuka .uka lrhs' th lsisu o%j udOHhla ;=,ska 

.uka fkdlrk w;r .uka l, yelafla >k mdIdK ;=<ska muKs' mD:súh wNHka;rfha ndysr yrh ^Outer Core& 

o%jhla nj ks.ukh lsÍug S ;rx. j, fuu .=Kh WmldÍ fõ' ;rx.h .uka lrk ÈYdjg ^;rx.h" m%pdrK 
ÈYdjg& ,ïNlj mdIdK wxY= by< iy my<g fyda me;af;ka me;a;g p,kh lrjhs' ^rEmh 3'2&  
S ;rx. ;S¾hla ;rx. úfYaIhla fjhs' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mDIaGsh ;rx. ^Surface Waves& 
mD:sú lfnd, ;=,ska muKla .uka lrhs' mDIaGsh ;rx. wNHka;r ;rx. j,g jvd wvq ixLHd;hlska hqla;h' 
tys m%;sM,hla jYfhka N=ñlïmdudkfhka ,efnk igyk uÕskaa myiqfjka fjkalr yÿkd .; yelsh' th 
wNHka;r ;rx. j,g miqj <.d jqj;a" N=ñlïmdjlska isÿjk ydkshg iy úkdYhg iïmq¾Kfhkau j.lsjhq;= 
jkafka mDIaGsh ;rx.hs' jvd;a .eUqre N=ñlïmdj,§ fuu ydksh iy ;rx. j, Yla;sh wvqfõ' 

 

ßÉg¾ mßudKh 
N=ñlïmdjl úYd,;ajh uekSug fhdod .kq ,nk jvd;au m%p,s; mßudKhhs' tu mßudKfhka oelafjk w.h" 
N=ñlïmdfõ oS we;s jQ m%N,u ;rx.fha úia;drfha ,>q.Klhg iudkqmd;sl fõ' WodyrKhla jYfhka 7 uÕskaa 
jd¾;d jk NQ p,kh iys; le,Uqu 6 uÕskaa jd¾;d jk le,enqu fuka 10 .=Khla úYd,h' ßÉg¾ mßudKfha 
jeä jk tla tla tallh i|yd N=ñlïmdjlska ksl=;a flfrk Yla;sh 30 .=Khlska jeäfõ' 

 

f,dõ ;rx. ^Love Waves& 
m<uq j¾.fha mDIaGsh ;rx. f,dõ ;rx. f,i yeÈkafõ' 1911 oS fuu j¾.fha ;rx. i|yd .Ks;uh 
wdlD;shla ks¾udKh l< n%s;dkH cd;sl A.E.H. f,daÉf.ka miqj fuu kduh fhdok ,§' th fõ.j;au mDIaGsh 
;rx. jk w;r fmdf,dj me;af;ka me;a;g p,kh lrhs' f,dõ ;rx. iïmq¾Kfhkau ;sria p,s;hla we;s 
lrjhs' 

 

(3.2) 



  40  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

f¾,s ;rx. ^Rayleigh Waves& 
fojk j¾.fha mDIaGsh ;rx.h f¾,s ;rx.hhs' fcdaka ú,shïia iag¾Ü" f¾,s idñjrhd úiska 1885 oS fïjfha 
meje;au .Ks;uh jYfhka mqfrdal:kh lrk ,§' 
fmdl=Kl fyda id.rfha c, ;rx. /,s we;s fjñka .uka .kakd wdldrhg fïjd uÕskaa mD:sú mDIaGsh /,s we;s 
lsÍug Ndckh lrhs'^Rolling& fï ksid fïjd uÕskaa ;rx.h .uka .kakd ÈYdjg N=ñh by< my, iy me;af;ka 
me;a;g p,kh  lrjhs' N=ñ lïmdjlska we;sjk fndfyduhla fi,ùï fïjd ksid isÿ fõ' 
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iqkdñ ^Tsunami& 
iqkdñ hkq fjr, yd .egqk úg úYd, jHikhla iy ðú; ydks isÿ l< yels úYd, ;rx. fYa%Kshls' 
iqkdñ hk jpkh “jrdh ;rx.” hk w¾:h we;s cmka jpkhlska ìysjQjls' iqkdñ iuyrúg jerÈ wdldrhg 

“jvÈh ndÈh ;rx.” f,i yeÈkafõ' 
jvÈh ndÈh uÕskaa iqkdñ we;s fkdfõ' ^uqyqo u; io uÕskaa we;slrk .=re;ajc n,h ksid jvÈh ndÈh we;sfõ'& 
iq<. uÕskaa idudkH ;rx. we;sfõ' 

 iqkdñ we;súh yelafla  
 c,h hg NQñlïmd uÕskaa  
 .skslÿ msmsÍu uÕskaa  
 uqyqo m;=f,a kdhhEï uÕskaa  
 wNHjldYfha isg c,h ;=<g weo jefgk .%dyl len,s yd W,aldmd; uÕskaa 

iqkdñ fndfyduhla we;s jkafka c,h hg N=ñlïmd uÕskas' iqkdñhla we;sùu i|yd N=ñlïmdj uÕskaa ßÉg¾ 
udmlfha igyka lrk w.h 6'75 lg jvd jeä úh hq;=h' iqkdñ j,ska ishhg 90la muK meismsla id.rfha 
isÿfõ'  

 

 

miq.sh úNd. rpkd .egÆ 

01& my; i|yka oE ie,ls,a,g .ksñka ;ka;=jla Tiafia iEfok m%.uk ;rx.hla yd ia:djr ;rx.hla  w;r  
    fjki meyeÈ,sj i|yka lrkak' 
            A& ;ka;=j Èf.a iïfma%IKh jQ Yla;sh  

            B& ;ka;=fõ wxY=j, úia:drh  

            C& ;ka;=fõ wxY=j, ixLHd;h 

    jd;fha èjks m%fõ.h ks¾Kh l< yels mÍlaIKd.dr l%uhl w;HjYH mshjr fokak' 
    my, fl<jr jik ,o È. 0'5m jQ taldldr isria k<hl újD; fl<jrg hka;ñka by,ska YqoaO iajrhla  

    ksl=;a lrk úp,H ixLHd; m%Njhla ;nd we;'m%Njfhka ksl=;a lrk iajrfha ixLHd;h 150Hz isg 900Hz  

    olajd l%ufhka jeä lrk úg wkqkdoh we;s jkafka l=uk ixLHd; j,§o@ ldurfha WIaK;ajh" 270C §  

    jd;fha èjks fõ.h 330ms-1 fõ' ^k<fha wdka;fYdaOkh fkdi,ld yeßh yel'& 

    oeka jd;fha WIaK;ajh fjkia lrk ,§' m%Njfhka ksl=;ajk iajrfha ixLHd;h jeälrk úg 168Hz    
    ixLHd;fha§ m%:u jrg wkqkdoh we;sjk nj fidhd .kakd ,È' k<fha my, fl<jr újD; fldg  
    mÍlaIKh kej; l<fyd;a wkqrEm wjia:dj we;s jkafka 335Hz l ixLHd;hl§h' my; i|yka oE .Kkh  
    lrkak' 
          I' k<fha wdka;fYdaOkh  

         II' kj WIaK;ajfha§ jd;fha èjks fõ.h 

        III' kj WIaK;ajfha w.h 

    (1994) 

 

02& tla fl<jrla jik ,o È. L jQ taldldr k<hl  wdka;fYdaOkh fkdi,ld yeßh úg tys wkqkdo  

    ixLHd;h f" f = 
𝑛𝑉

4𝐿
 f,iska ,súh yelsh' fuys V jd;fha èjks m%fõ.h jk w;r n g 1"3"5"7" hkd§ w.hhka   

    .; yelsh' fuf,iu" k<fha fofl,jru újD;j we;súg wkqkdo ixLHd; f, f = 
𝑛′𝑉

2𝐿
 f,iska fokq ,efí'  

    fuys n’ g 1"2"3"4 hkd§ w.hka .; yelsh' 

         i) by; wjia:d folg  wkqrEm uQ,sl ;dk yd m<uq Wmß;dk i|yd " § we;s iQ;% i;H jk nj fmkajkak' 

        ii) tla fl<jrla jid we;s taldldr k<hla 210Hz ixLHd;hl§ wkqkdo fõ' tys fofl,jru újD; l,úg    

      840Hz ixLHd;hl§ wkqkdo fõ' 

              a) wdka;fYdaOk fkdi,ld yßñka by; wjYH;d imqrd,k k<fha  wju È. .Kkh lrkak' 

         ^jd;fha èjks m%fõ.h 340ms-1 fõ'& 

              b) fuu wjia:dfõ§ 210Hz yd 840Hz wkqrEm jkafka l=uk ;dkj,go@ 

          (1995) 
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03& o%jhla ;=< èjks m%fõ.h i|yd m%ldYkhla tu o%jfha houdmdolh E iy >k;ajh d weiqfrka ,shkak' 

        èjks udk lïìhla 1m mr;rhlska we;s fia;= folla u;ska weo we;af;a W nrla t,a,sfuks' fufia weo  
    we;s úg lïìfha we;sjk úl%shdj 0'25] nj fidhd .kakd ,È' fia;= fol w;r mqvq folla iEfok f,i  
    lïìh fm¨ úg th 256Hz ixLHd;hlska lïmkh jk iriq,la iu. ;;amrhlg kq.eiqï 4la we;s lrhs'  

    W nr l%ufhka c,h ;=,g .s,ajk úg kq.eiqï ixLHd;h wvqjk njo fidhd .kakd ,È' 

          i) lïìfha ksmojk ;S¾hla ;rx. j, ixLHd;h l=ulao@ 

         ii) lïìh idod we;s o%jHh ;=< èjks m%fõ.h .Kkh lrkak' 

        (1996) 

 
04& my; i|yka f–oh fydÈka lshjd wid we;s m%Yak j,g ms<s;=re imhkak'  

/<s;s  gexlsh " ;rx. m%pdrKh wdo¾Ykh lsÍug;a ksfrdaOkh iy új¾;kh jeks ;rx. .=K wOHkh  
    lsÍug;a Ndú;d lrk WmlrKhls' lïmkh jk ;=vla c,fha .s,aùfuka /<s;s  gexlshla ;=< jD;a;dldr  
    ;rx. fmruqKlska hq;a ;rx. idod .; yelsh' lïmkh jk ;=v fjkqjg lïmkh jk ;=kS ;yvqjla fhdod  
    .ekSfuka " Rcq ;rx. fmruqKlska hq;a ;rx. ksmoúh yelsh' fuu wjia:dfõ§ ;rx. p,s;fhys ;rx.  
    fmruqKq ;yvqjg iudka;r jk f,i msysghs' 

c, mDIaGhla u; ;rx.j, fõ.h c,fha .eUqr u; rodmj;S' c,fha .eUqr fõ.h u; we;s lrk  
    n,mEu wOHkh lsÍu i|yd /<s;s gexlsfha fldgil .eUqr wvqlsÍug tys m;=, u; >klï ùÿre ;yvqjla  
    ;eîu uÕskaa /<s;s gexlsh m%foaY follg fjka l, yelsh' fuu m%foaY fol ;rx. m%pdrKh i|yd fjkia  

    udOH folla jYfhka ie,lsh yelsh' c,fha .eUqr h kï " c, ;rx.j, fõ.h v = √𝑔ℎ uÕskaa fokq ,nk  

    w;r fuys g hkq .=re;ajc ;ajrKh fõ' fuu iïnkaO;dj fhÈh yelafla" ;rx.fha ;rx. wdhduh c,fha  
    .eUqrg jvd jeä jQ úg iy /<s;s gexlshl fuka ;rx.fha úia;drh .eUqr iu. ixikaokh lrk úg  
    l=vd kï muKs' .eUqr b;d l=vd jk úg mDIaÀl wd;;sfha n,mEu jeo.;a fõ' 

c, ;rx. wdf,dal ;rx.j,g iudk whqßka u j¾;k iy mrdj¾;k kshu wkq.ukh lrhs' fuu  
    ixisoaêho /<s;s gexlsh Ndú;fhka wOHkh l, yelsh' jvd .eUqre m%foaYhl ^1 m%foaYh& m%pdrKh jk  
    Rcq ;rx. fmruqKq" m%foaY w;r we;s udhsu yuqjkafka ;rx. Ys¾I udhsug iudka;r jk whqßka hehs  
    is;uq' ;rx. tys ÈYdfõ fjkila fkdù" tfy;a ;rx. wdhduh wvqjk f,ig fkd.eUqre m%foaYh  
    ^2 m%foaYh& ;=<g .uka lrkq we;' tfy;a Rcq ;rx.  fmruqKq udhsug 900 fkdjk fldaKhla idok  
    whqrska udhsu yuqfõ kï" fkd.eUqre m%foaYhg ;rx. fmruqKq we;=,a jk úg tajdfha ÈYdj fjkia ù  
    m%pdrKh isÿfõ' wod< ixLHd;hlg ilid we;s N%fïlaIhla uÕskaa m%foaY foflysu ;rx. rgd tljru  
    ksYap,j fmfkk f,i ielish yelsh' fï wkqj m%foaY foflysu ;rx. j, ixLHd;h tlu nj wfmdaykh  
    l< yel' 
    1&  ;rx. iajNdjh ie,lSfuka muKla myodÈh yels ixisoaê folla fokak' 

    2& v = √𝑔ℎ hk iïnkaO;dj j,x.= jk ;;a;aj i|yka lrkak' 
    3& j¾;kh wOHkh lsÍu i|yd ùÿre ;yvqjla ;eîfuka /<s;s gexls m%foaY follg fnod .ekSfï     
      wjYH;djh l=ulao@  
    4& a& /<s;s  gexlsfha m%foaY foflys .eUqre ms,sfj,ska 4cm iy 1cm kï" m%foaY 1 iy 2 ys ;rx.  

         wdhduhkaf.a wkqmd;h ^λ1/λ2& fldmuKo @  

      b& § we;s rEm igyfka 1 m%foaYh ;=< wo we;s iudka;r f¾Ld tu m%foaYfha mj;sk ;rx. fmruqKq    
        ksrEmKh lrhs 'fuu rEm igyk msgm;a fldg 2 m%foaYh ;=< ;rx.fha bkslaì;s ;rx. fmruqKq  
        wÈkak' rEm igyfka λ1 iy λ2 olajkak' 
        ;rx.fha m;k fldaKh 300 kï j¾;k fldaKh olajkak' 

 

 

    5& m%foaY foflys § u ;rx. j, ixLHd;h tlu jkafka wehs oehs  
       meyeÈ,s lrkak' 
    6& lïmkh jk ,laIHhdldr m%Njhla uÕskaa ksmojk wdj¾;s; ;rx. j,  
       m<uq iy ihjk jD;a;dldr YS¾Ihkays wrhkaf.a wka;rh ukskq ,ÿj th 20cm nj fidhd .kakd ,§'  
       ;rx.fha ;rx. wdhduh fldmuKo @ 
    7& /<s;s  gexlshl we;s jk cd, ;rx. iy èjks ;rx. w;r uQ,sl fjki l=ulao@ 
    8& Tn cd, ;rx. j, mq¾K wNHka;r mrdj¾;kh wOHkh lsÍug woyia lrhs kï /<s;s gexlsfha l=uk  
       m%foaYhl ^1 fyda 2& Tn m%Njh ;nkafkao@ Tnf.a ms<s;=r myod fokak' 
    9& /<s;s gexlshl cd, ;rx. j, új¾;kh fmkajk kï lrk ,o iqÿiq rEm igykla wÈkak' 
            (1998) 
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05& tall È.l ialkaOh m jk T wd;;shla iys; ;ka;=jla u; ;S¾hla ;rx.hl m%fõ.h v i|yd jk  

    iïnkaO;d ,shd olajkak' mr;rh d jk wdOdrl folla w;r ;ka;=j ;sriaj weo we;akï lïmkfha uQ,sl  
    ;dkfhys ixLHd;h lsulao@ fuhg wkqrEm ia:djr ;rx. yevh wÈkak' 
    È. L iy tall È.l ialkaOh m jk nr ,Kqjla iS,sul t,ajd we;' 

    i) ,Kqfõ my; fl,jf¾ isg x Wil § ,Kqfõ wd;;sh l=ulao@ 

    ii) ,Kqfõ my; fl,jßka  ;S¾hla ;rx.hla wdrïN l< fyd;a" my; fl<jf¾ isg x Wil§ tys m%fõ.h  
       l=ulao@ 
    iii) L = 10m kï ,Kqfõ my; fl<jf¾§ iy by< fl<jf¾§ ;rx.fha m%fõ.h fidhkak' 

    iv) ,Kqj ;=< ;rx.fha idudkH m%fõ.h ^iii& ys .Kkh l< m%fõ. foflys idudkH w.h f,i f.k  
       ;rx.h tu m%fõ.fhka .uka lr;ehs Wml,amkh fldg ;S¾hla ;rx.hg ,Kqfõ my< fl<jf¾isg  
       by< fl<jr olajd .uka lsÍug .; jk ld,h fidhkak' 
    v) ,Kqfõ my; fl<jro wp,j we;s kï lïmkfha uQ,sl ;dkhg wkqrEm ia:djr ;rx.fha yevh  
       wÈkak' 
          (1998) 

06& tla fl<jrla jik ,o È. fjkia l< yels wkqkdo k<hla" ixLHd;h 512Hz jQ iriq,la iu. wkqkdo  

    ùug i,iajkq ,efí' wkqkdo wjia:dj ,efnk k<fha fláu È. 16'6cm nj ksÍlaIKh lrk ,§' k<fha  

    È. jeä lrf.k hkúg È. 50'7cm jQ wjia:dfõ§" wkqkdoh fojk jrg we;s úh' úoHd.drh ;=<  

    WIaK;ajh 270C nj ksÍlaIKh lrk ,§' 

        a) by; wjia:d foflys wkqkdo k,h ;=< yg .kakd ia:djr ;rx. rgdjka wÈkak' 

        b) mßlaIKd;aul ;;aj hgf;a § k<fha wdka; fYdaOkh iy jd;h ;=< èjks m%fõ.h fidhkak' 

    c) i'W'mS' ys§ jd;fhys >k;ajh 1'2kgm-3 kï jd;fhys m%Odk úYsIaG ;dm Odß;d w;r wkqmd;h γ i|yd  
      w.hla .Kkh lrkak' jd;h mßmQ¾K jdhqjla f,i yeisf¾ hehs Wml,amkh l< yelsh'  
      ^iïu; jhqf.da,sh mSvkh } 1'0 x 105 Nm-2& 

    d) ksh; msvkfha§ jdhqjl úYsIaG ;dm Odß;dj ^CP& ksh; mßudfjys§ tu w.h ^CV& g jvd úYd, jkafka  
      wehs oehs meyeÈ,s lrkak' 
         (1999) 

 

07& a& fofl<jr újD;" È. L jQ k<hlska  ksmofjk uQ,sl  úêh iy m<uq Wmß;dk ;=fkys ia:djr ;rx.  

      wdldr fjk fjku rEm igyka y;rl wÈkak' uQ,sl úêhg wod< remigyfka ksIamkao N f,io  

      m%iamkao A f,io ,l=Kq lrkak' fuu ;rx. j, f ixLHd;hka i|yd m%ldYk" L iy k<h ;=< èjksfha  

      v fõ.h hk moj,ska wdka; fYdaOkhka fkdi,ld yßkak' 

       b& isÿre 6l iïu; ngk<djla 1^a& rEmfha fmkajd we;' ir, wdlD;shlg wkqj fuu ngk<dfõ fofl<jr  

      újD; k< lÜg,hlg ;=,H f,i ie,lsh yel' ngk<djg ;=,H újD; k<j, wkqrEm iM, È.j,a 1^b&  

      rEmfha fmkajhs' ngk<dfõ ishÆu isÿre újD; lr we;s úg th ^2& rEmfha fmkajd we;s mßÈ È. L0 jQ  

      újD; k<hlg ;=,H fõ' ngk<dfõ m<uq jk isÿr jeiQ úg k<fha ;=,H È. L1 njg;a m<uq isÿre  

      folu tlúg jeiQ úg ;=,H È. L2 njg;a hkd§ jYfhka m;afõ'[^2& rEmh n,kak]' isÿre 6u jeiQ úg  

      ;=,H È. L6 fõ' fol,jr iy isÿrej, n,mEu ksid fuu iM, È.j,a" ngk<dfõ kshu È.j,a j,g  
      jvd jeäfõ' 
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       ngk<dfõ n1 iy n2 iajr fol ,nd .ekSu i|yd we.s,s uÕskaa isÿre jik wdldrh iy tajdg wkqrEm  

       uQ,sl ixLHd;hka ^1& j.=fõ fmkajd we;'k<h ;=< èjksfha fõ.h 340ms-1 fõ' L6 iy L2 hk iM,  
       È.j,a .Kkh lrkak' 

    c& iuyr ngk<dj, iïu; isÿrej,g wu;rj l=vd isÿre lsysmhla we;'tjeks l=vd isÿrla újD;j we;s  
       úg ngk<dfõ tu isÿr we;s ia:dkfha iamkaOhla ksmofõ' ngk<dfõ tjeks l=vd isÿrla" ;=,H k<fha  
       WÑ; ia:dkhl iamkaOhla ksmojd thg wkql+,j ;rx. rgdj úlrKh lrñka ia:djr ;rx.hla  
       ksmojhs' wksl=;a ishÆu isÿre jid we;s úg" ngk<dfõ tjeks újD; l=vd isÿrla uÕskaa È. L6 jQ ;=,H  
       újD; k<fha uOH ,laIfha iamkaOhla ksmojhs kï" k<fha we;sjk m<uq kj ia:djr ;rx. wdldr  
       fol weo tajdfha f ixLHd;hka i|yd v iy L6 weiqfrka m%ldYk ,nd .kak' 

 

    

 

 

 

   ^d& i)  by; ^c& fldgfia m<uq ia:djr ;rx. wdldr y;r i|yd ixLHd;hka v iy L6 moj,ska ,shd olajkak'  

      ii& L6 È. by; ^a& ys i|yka l, újD; k<fha L È.g iudk hehs Wml,amkh lrñka ^d&^i& fldgfia§  

         Tn ,nd .;a ixLHd; iu. ixikaOkh lr tuÕskaa ^c& fldgfia i|yka l< mßÈ l=vd isÿrla ;sîfuka  
         we;sjk n,mEu ms,snoj woyia olajkak' 

       e& ngk<dfõ m<uqjek iïu; isÿrg jïmiska msysgd we;s újD; l=vd isÿrla ksid ^3& rEmfhys fmkajd we;s  

      mßÈ ;=,H újD; k<fha 3$2 L2 ÿrlska m%iamkaOhla ksmofõ' l=vd isÿr újD; j ;sìh ä ngk<dj  
      jdokh l,úg ;=,H újD; k<fha we;sjk m<uqjk ia:djr ;rx. wdldrh weo 
      ^l=vdu ixLHd;hg wkqrEm& tys ixLHd;h .Kkh lrkak' 
        (2014) 
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fvdma,¾ wdprKh  
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^1& wp, m%Njhla wi, ksßlaIlfhl= p,s; ùu' 
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^2& wp, ksÍlaIlfhl= wi, m%Njhla p,s; ùu' 
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01& iDcq ud¾.hl 60ms)1 m%fõ.fhka Odjkh jk fudag¾ r:hla miqmi fmd,sia ks<Odßfhla iajlsh h;=re  

    meÈfhka yUd hhs' h;=re meÈfha m%fõ.h 40ms)1 jk w;r fmd,sia ks<Odßhd úiska r:h k;r lr .ekSu  

    i|yd 200Hz k,djla kdo lrhs' jd;fha èjks m%fõ.h 340ms)1 kï  

          a& fudag¾ r:fha isák mqoa.,hd Y%jKh lrk ixLHd;h 

          b& fmd,sia ks<Odßhdf.a h;=re meÈfhys m%fõ.h 50ms)1 njg m;a jQfhakï fudag¾ r:fha isák mqoa.,hd    
       Y%jKh lrk ixLHd;h fidhkak' 
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02& A iy B hkq fudag¾ r: folls' fuu fudag¾ r: fol iDcq ud¾.hl tlsfklg uqyqK,d kj;d we;' B  

    r:fha ßhÿre iajlsh k,dj 300Hz ixLHd;fhka kdo lrñka 

         a& 20ms)1 m%fõ.fhka A foig .uka lrhs kï 

         b& 40ms)1 m%fõ.fhka A r:fhka bj;g .uka lrhs kï 

         c& 50ms)1 m%fõ.fhka A r:h foig .uka lrk w;r A r:h 20ms)1 m%fõ.fhka B r:h foig .uka  
       lrhs kï  
        d& 40ms)1 m%fõ.fhka A r:fhka bj;go A r:h 30ms)1 m%fõ.fhka B r:fhka bj;go .uka lrhskï  

               A r:fha ßhÿre Y%jKh lrk ixLHd; fjk fjku .Kkh lrkak' jd;h ;=< èjks m%fõ.h 340ms)1  
      f,i i,lkak' 
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fvdma,¾ wdprKfha m%;sM,hla f,i ksÍlaIlfhl= kq.eiqï Y%jKh lsÍu iy fvdma,¾ wdprKfha Ndú; 
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01& A iy B hk m%Nj follska tlsfkflys ixLHd;h 680Hz jk Yío folla ksl=;a lrkq ,efí' A kej;S  

    isák w;r B , A f.ka bj;g 30ms)1 fõ.fhka hhs' A yd B w;r isák ksÍlaIlfhl= B foig 10ms)1  
    fõ.fhka <.d fõ' 
         a& ksßlaIlhdg A j,ska ksl=;ajk Yíohla wefik oDYH ixLHd;h l=ulao@ 

         b& ksßlaIlhdg B j,ska ksl=;ajk Yíohla wefik oDYH ixLHd;h l=ulao@ 

         c& m%Nj folu ksid ;;amrhg kq.eiqï lShla iefoao@ fuu kq.eiqï m%udKh ksÍlaIlhdg wefiao@ 
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02& 30ms)1 m%fõ.fhka ol=Kq foig .uka lrk jdykhl k,djlska 1000Hz ixLHd;fhka hq;a Yíohla ksl=;a  

    lrhs' ol=Kq miska we;s úYd, mrdj¾;l mDIaGhla 100ms)1 fõ.fhka jdykh foig .uka lrhs'  

        a& ì;a;shg <.d jk Yíofha ;rx. wdhduh l=ulao@ 

        b& 0'1s ld,hla ;=<§ ì;a;sh u; .efgk ;rx. ixLHdj fldmuKo@ 
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fvdma,¾ wdprKh i|yd iq<f.a n,mEu 
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01& we.Æï l¾udka; Yd,djl ihsrka k,djlska ksl=;a lrk ixLHd;h 300Hz fõ' fï wjia:dfõ 15ms)1 ksh;  

    m%fõ.hlska W;=re foi isg iq<.la yuhs' ol=Kq foiska 20ms)1 m%fõ.fhka tk ihsl,alrefjl=g wefik  
    ixLHd;h l=ulao@ iq<. jhU foiska tu fõ.fhkau yuhs kï iy ihsl,alre W;=re foiska meñKsfha kï  
    Tyqg wefik ixLHd;h l=ulao@ 
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fvdma,¾ wdprKh yd iïnkaO úfYaI wjia:d i|yd ld,h yd ixLHd;h w;r m%ia:dr ks¾udKh 
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fvdma,¾ wdprKh wNHdi 

01& fudag¾ r:hla iDcq ud¾.hla Tiafia 20ms)1 fõ.fhka .uka lrkqfha 500Hz ixLHd;hla ksl=;a lrñks'  
    ud¾.h i, ksYap,j isák ñksfil=g ;ud fj;g meñfKk fudag¾ r:fha ixLHd; .Kkh lrkak' fudag¾  
    r:h ñksid miq lrk fudfydf;a iy miqlr .sh miq wefik ixLHd;o fidhkak' 

02& fndaÜgqjla 18kmh)1 fõ.fhka l=vd lÿ .eÜgla foig .uka lrkqfha 335Hz ixLHd;hlska tys k<dj kdo  

    lrñks' jd;h ;=< èjks m%fõ.h 340ms)1 fõ'  

         a& lÿ .eÜg u; isák <ufhl=g Y%jKh lrk k<d ixLHd;h fldmuKo@ 

         b& k,d yඬ lÿ .eÜg uÕskaa fodaxldr fõ' fndaÜgqj mojkakd Y%jKh lrk fodaxldr ixLHd; fldmuKo@ 

         c& fndaÜgqj mojkakd k,d yඬ tljr Y%jKh lrhs kï Tyqg ;;amrhl§ wefik kq.eiqï .Kk fidhkak' 

         d& fndaÜgqj wdmiq yrjd lÿ .eÜfgka bj;g .uka lrk úg§ kq.eiqï ixLHd;h fidhkak' 

03& 440Hz ixLHd;fhka hq;=j èjksh Wmojk k<djla 1'5m È. ;ka;=jl .eg.id ;sria ;,hl N%uKh  

    lrkqfha 20rads)1 ksh; fldaKsl m%fõ.fhks' wE;ska isák ksÍlaIlfhl= Y%jKh lrk k<d yfå Wmßu yd  

    wju ixLHd; fidhkak' jd;h ;=< èjks fõ.h 330ms)1 fõ'  

04& 400Hz ixLHd;hlska hq;= k<djla kdo lrñka fudag¾ r:hla mdrla Èf.a 10ms)1 fõ.fhka .uka lrhs' mdr  

    Èf.a fudag¾ r:h foig 2ms)1 m%fõ.fhka Èj tk <ufhl= Y%jKh lrk ixLHd;h fidhkak' fudag¾ r:h  

    Tyq miq lr .sh miqj <uhdg wefik ixLHd;h fidhkak' jd;h ;=< èjks m%fõ.h 340ms)1 fõ' 

05& fjrf<a isák ñksfil= tla wjia:djl ;u ysig by<ska fcÜ hdkhla ;sria f,i ksh; fõ.fhka mshdir  
    lrkq olshs' Bg ;;amr 4 lg miq Tyq fidksl .s.sreula Y%jKh lrk w;r tu wjia:dfõ§ Tyq yd hdkh  
    hdlrk f¾Ldj ;srig 300 ls' fcÜ hdkh mshdir lrk isria Wi fidhkak' jd;fha èjks m%fõ.h 350ms)1  
    kï hdkh .uka lrk fõ.ho fidhkak' 
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06& fvdma,¾ fõ.udkhla 1'02x105 Hz ixLHd;fhka ;rx. ksl=;a lrhs' fuu ;rx. p,kh jk l%slÜ mkaÿjl  
    .eà mrdj¾;kh ù kej; fõ.udkh fj; meñfKa' fõ.udkh fuu mrdj¾;kh jk ;rx.h iu. ñY%  
    lrk w;r tys m%;sM,hla f,i 3x104 Hz ixLHd;fhka kq.eiqï Y%jKh lrhs' jd;fha èjks fõ.h 350ms)1  
    kï fnda,fha fõ.h .Kkh lrkak' 

07& fmdf<dfõ isg lsishï Wila by<ska ;sria f,i mshdir lrk fcÜ hdkhl fõ.hg wod< uela wxlh 2 fõ'  
    fuh hï fudfyd;l fmdf<dj u; isák ñksfil=f.a ysig by<ska mshdir lrk w;r Bg ;;amr 4 lg miq  
    ñksid fidksl .s.sreula Y%jKh lrhs' jd;h ;=< èjks m%fõ.h 350ms)1 f,i i,lñka hdkh mshdir lrk  
    ;sria uÜgug fmdf<dfõ isg we;s Wi .Kkh lrkak' ñksid fidksl .s.sreu Y%jKh lrk wjia:dfõ§  
    hdkh mj;skafka ñksidf.a isg fldmuKo ;sria ÿrlskao@ 

 

 

rpkd .eg¿ 

01& fvdma,¾ wdprKh hkq l=ulaoehs myokak' 
    a& f ixLHd;h iys; Yíohla ksl=;a lrk èjks m%Njhla ksh; fõ.fhka wp, ksÍlaIlfhl= foig .uka  
      lr Tyqj miq lr hhs'  
    b& m%Njh ksÍlaIlhd foig meñfKk úg yd miqlr hk wjia:d j, oDYH ixLHd;h i|yd m%ldYk ,shd  
      olajd tu wjia:dj, oDYH ixLHd;h úp,kh m%ia;dr.; lrkak' 
    c& m%Njh ksYap,;djfhka p,s;h wrUd ksh; ;ajrKfhka ksÍlaIlhd foig meñfKa kï ksÍlaIs; ixLHd;  
      ld,h iu. úp,kho m%ia;dr.; lrkak' 

02& a& L È. ir, wj,ïnhl nÜgdg èjks ;rx. Y%jKh lr.; yels .%dylhla iïnkaO lr wp, m%Njhla  

      bÈßfha foda,kh lrkq ,efí' .%dylhdg ,efnk Yíofha ixLHd;fha wju yd Wmßu w.hka f1 , f2 kï  
      m%Njfha ixLHd;h i|yd m%ldYhla ,nd.kak'  
   b& jdhqf.da,fha èjks m%fõ.h 330ms-1 kï .%dylhdg ,efnk wju yd Wmßu ixLHd; 1314Hz yd 1326Hz  
      jk úg m%Njfhka ksl=;ajk Yíofha ixLHd;h yd ;rx. wdhduh fidhkak' 

03& A iy B ÿïßh folla iudka;r ud¾. foll tlu ÈYdjg p,s; fõ' A ksYap,;djfhka p,s;h wrUk  

    w;r B ys wdrïNl m%fõ.h 40ms)1 fõ' A yd B ÿïßh foflysu ;ajrKh 2ms)2 fõ' p,s;h wrUd 18s  

    lg miq b ÿïßfha k<dj Yío jk w;r 20 fjks ;;amrfha§ th A ÿïßfha ßhÿrdg wefia' èjks fõ.h  

    322ms)1  jk w;r k<d yfå ixLHd;h 1194Hz fõ' A ÿïßfha ßhÿrdg wefik ixLHd;h fidhkak' 

04& my; fþofha w;sèjks ;rx.j, ^ultrasound Waves& iuyr .=K iy ffjoH úksYapfha§ ^medical diagnosis&  

    Ndú; jk fvdma,¾ ;dlaIKsl l%u ^doppler  technique& ms<sno úia;rhla ,nd foa' fþoh ie,ls,af,ka lshjd  
    wid we;s m%Yakj,g ms<s;=re imhkak' 

p,kh jk jia;=kaf.a f;dr;=re ,nd.ekSu i|yd fvdma,¾ l%uh uq,sl jYfhka Ndú; fõ' ffjoH  
    úoHdfõ§ fuu Ys,amSh l%uh r;= reêrdKq ffi,j, p,kh ^movement& wkafõIKh ^investigate& lsÍu  
    i|yd fhdod.efka' 

w¾: oelaùug wkqj w;sèjks hkq ñksia Y%jH mrdih ^audible range& 20Hz ) 20kHz blaujd hk  

    ixLHd;h 20kHz jvd jeä jQ èjkshhs' ffjoH fhÿïj,§ Ndú; jk ixLHd; mrdi idudkHfhka 1Mhz isg  

    15MHz w;r msysghs' ffjoH lghq;=j,§ w;sèjks ;rx. Ndú;fha úfYaI jdis lSmhla we;' Ndú; lrk wvq  

    ;sj%;d ^< 0'1Wm)2& loïn uÕskaa lsishï ydkshla fyda wys;lr w;=re wdndO ñksiqkag we;sjk nj  

    fidhdf.k fkdue;' X lsrK fuka w;sèjks ;rx. ñksiqkaf.a iෛ ,j, wvx.= wKq fyda mrudKq  
    whkSlrKh fkdlrhs' ;jo l=vd m%udKfha jia;=kaf.ka mjd w;sèjks ;rx. mrdj¾;kh fõ'  
    reêr kd<hl reêr m%jdyh uek .ekSu i|yd Ndú; jk ieleiau rEmfha fmkajd we;' 

         T ) w;sèjks ;rx. iïfma%IKh ^transmitting& yd wkdjrKh ^detecting& lrkq ,nk Wml%uh ^device& 

    G ) fc,s o%jH 

          S ) iu 

         B ) reêr kd,h 

         R ) v fõ.fhka .uka .kakd r;= reêrdKq ffi,h 
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    ixLHd;h ft jk w;sèjks ;rx. T uÕskaa iïfma%IKh lrkq ,nk w;r reêr ffi,fhka mrdj¾;kh jQ miq  

    tu ;rx. fr jQ ixLHd;hla ,nd .kshs' θ hkq w;sèjks loïnh yd reêr ffi,fha .uka ud¾.h w;r  
    we;s fldaKh fõ'  

    ffjoH úoHdfõ § ^fr ) ft& fvdma,¾ ixLHd;h fd f,i yeÈkafjk w;r th fd = 2ftvcosθ/u hk wdldrfhka  

    ,súh yel' fuys u hkq uDÿ mgl ^soft tissue& ;=< w;sèjks ;rx.j, m%fõ.hhs' ñksia uDÿ mgl i|yd u  

    fndfydaúg ksh; jk w;r tys w.h 1500ms)1 fõ' w;sèjks ;rx.j, jd;fha§ fõ.h 300ms)1 muK jk  
    w;r jd;fha iy uDÿ mglj, >k;aj o iEfyk ;rñka fjkia fõ' tu ksid jd;)iu w;=re uqyqK; uÕskaa  
    m;s; w;sèjks Yla;sfhka 99% la muK mrdj¾;kh fõ' mÍlaIKh lrkq ,nk úg fuh bj;a l< hq;=h' 

    i& ñksidf.a idudkH Y%jH mrdih l=ulao@ 

   ii& ffjoH úksYaph lghq;=j,§ w;sèjks ;rx. Ndú;fha m%Odk jdis folla i|yka lrkak'  

  iii& w;sèjksh wkajdhdu ;rx.hlao@ ke;fyd;a ;S¾hla ;rx.hlao@ 

  iv& w;sèjksh iy èjksh w;r m%Odk fjkialu l=ulao@ 

  v& w;sèjksh úoHq;a pqïNl ;rx.hlao@ Tfí ms<s;=rg fya;= fokak' 

  vi& a& ñksia uDÿ mgl ;=< ixLHd;h 15MHz jk w;sèjks ;rx.j, ;rx. wdhduh .Kkh lrkak'  

    b& l=vd jia;=kaf.ka o w;sèjks ;rx. mrdj¾;kh jkafka wehsoehs oelaùug fya;=jla olajkak' 

 vii& fþofha § we;s fd i|yd iq;%h jHq;amkak lsÍug my; mshjr Ndú; lrkak' 

       a& T Wml%ufha ÈYdjg we;s R r;= reêrdKq ffi,fha m%fõ. ixrplh l=ulao@ 

       b& Wml%uh ia:djr m%Njhla iy yd r;= reêrdKq ffi,h p,kh jk ksÍlaIlfhl= f,i i,ld ffi, úiska  

      wkdjrKh lrkq ,nk ixLHd;h ^f1& i|yd m%ldYkhla ft, v,u yd θ weiqfrka ,shdolajkak' 

       c& oeka ffi, ixLHd;h f1 jQ ix{d ksl=;a lrk p,kh jk m%Njhla f,i i,lkak' tkhska fr i|yd  

      m%ldYkhla f1,v,u yd θ weiqfrka ,shdolajkak' 

       d& by; m%ldYk fol iïnkaO lr fd = fr – ft = 2ft(vCosθ/u – vCosθ) m%ldYh ,nd.kak' 

    ^v<<u ksid u-vCosθ = u& 

viii& ft } 15MHz i|yd fd, 8kHz jk nj fidhd.kakd ,§' r;= reêrdKq ffi,fha fõ.h v .Kkh lrkak'  

    θ = 100 f,i .kak' 

 ix& θ yels ;rï l=vd w.hl mj;ajd .ekSu fhda.H jkafka wehs@ 

 x& G fc,s o%jH fh§fï wjYH;dj l=ulao@ 

 

05& o%j mDIaGhla u; x ÈYdj Tiafia .uka lrk /<s rEmfha oelafõ' mDIaGfhys we;s o%jh isria ÈYdj Tiafia  
    ir, wkqj¾;sh p,s;hla isÿ lrhs' ;rx.fhys m%pdrKh ksid hï msysául§ we;s jk o%j mDIaGfhys isria  
    p,s;h wOHhkh lsÍu i|yd o%j mDIaGfhys by<ska ia:djr èjks m%Njhla / wkdjrlhla ;nd we;' èjks  
    m%Njh remfha fmkajd we;s mßÈ isriaj my<g èjks ix{d ksl=;a lrk w;r wkdjrlh foda,kh jk o%j  
    mDIaGfhka mrdj¾;kh jQ ix{d wkdjrKh lrhs' wkdjrlhg m%Njfhka ksl=;a jk ;rx. yd o%j  
    mDIaGfhka mrdj¾;kh ù ,efnk ;rx. uÕskaa iEfok kq.eiqï j, ixLHd;h ks¾Kh l<yelsh' èjks  
    m%Njh uÕskaa ksl=;a flfrk ;rx. j, ixLHd;h 680kHz jk w;r jd;fha èjks m%fõ.h 340ms)1 fõ'  
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    i& a& rEm igyfka oelafjk l=uk msysául§ ^A fyda B fyda& o%j mDIaGfhys fõ.h wju fõo@ tu fõ.fhys  
      w.h l=ulao@ 
    b& o%j mDIaGfhys fõ.h wju jk fudfydf;a§ mrdj¾;sl èjks ;rx.j, ixLHd;h l=ulao@ 

   ii& a& jd;h ;=< èjks fõ.h iy m%Njh uÕskaa ksl=;a flfrk èjks ;rx.j, ixLHd;h ms<sfj<ska u yd f0  

       kï o%j mDIaGh èjks m%Njfhka bj;g v fõ.hlska .uka lrk úg o%j mDIaGh u;§ ksÍlaIKh  

       flfrk ixLHd;h f1 i|yd m%ldYkhla v,f0 yd u weiqfrka ,shkak' 

   b& by; ^ii&^a& ys úia;r lrk ,o wjia:dj i|yd wkdjrlh uÕskaa ukskq ,nk f11 ixLHd;h i|yd  

      m%ldYkhla v,f0 yd u weiqfrka ,nd.kak' 

   c& Tnf.a ^ii&^a& iy ^ii&^b& ys m%ldYk Ndú;fhka v<<u úg wkdjrlh uÕskaa ukskq ,nk kq.eiqï ixLHd;h  

     2f0v/u nj fmkajkak' 

   d& o%j mDIaGfhys l=uk msysáfï§ ^A fyda B& Wmßu kq.eiqï ixLHd;hla wkdjrKh l<yelso@ fuu  

     ixLHd;h 600Hz kï tu msysáfï§ o%j mDIaGfhys m%fõ.fha úYd,;ajh fidhkak' 

      e& v<<u wjia:dj i|yd o%j mDIaGfhys foda,k j, iïmq¾K wdj¾; ld,hla ;=< wkdjrlh uÕskaa ukskq  
     ,nk kq.eiqï ixLHd;fhys w.h ld,fhys Y%s;hla f,i o< igykl olajkak' 

iii& a& kq.eiqï ixLHd;fhys wkqhd; YqkH w.hka folla w;r ld,dka;rh 0'05s kï /<s;s j, ixLHd;h  
      l=ulao@ 
   b& l=vd ;rx. wdhduhla i|yd o%j mDIaGhla u; /<s;s j, fõ.h v  

      v = √
2 𝜋 𝑇

𝜆𝜌
  

     uÕskaa fokq ,nk w;r fuys T, λ yd ρ hkq ms<sfj<ska o%jfhys mDIaÀl wd;;sh /<s;s j, ;rx. wdhduh  

     yd o%jfhys >k;ajh fõ' λ = 12mm yd ρ = 13600kgm)3 kï T i|yd w.hla ,nd.kak ^π=3 f,i .kak& 

   

 

 

fvdma,¾ wdprKh nyqjrK 

01& Vs m%fõ.fhka .uka lrk Yío m%Njhla ^S& ixLHd;h V0 jQ Yío ;rx.hla ksl=;a lrhs' rEmfha mßÈ V0  

    m%fõ.fhka .uka lrk ksÍlaIlfhla ^O& Yíofha ixLHd;h f1 f,i ksßKh lrhs' my; i|yka l=uk  
    m%ldYh i;Ho@ 
    ^1& Vs } 60ms)1 iy V0 } 20ms)1 kï f1 > f0     

    ^2& Vs } 20ms)1 iy V0 } 60ms)1 kï f1 > f0     

    ^3& Vs } -20ms)1 iy V0 } -60ms)1 kï f1 > f0   

    ^4& Vs } -60ms)1 iy V0 } -20ms)1 kï f1 > f0     

    ^5& Vs } 60ms)1 iy V0 } -20ms)1 kï f1 > f0 

02& rEmfha fmkajd we;s mßÈ ksYaÑ; jD;a;dldr llaIhla Tiafia S pkao%sldjla fmdf<djg ^E& idfmalaIj ksh; v  

    fõ.hlska .uka lrhs' pkao%sldjl ixLHd;h f0 jk f¾äfhda ix{d ksl=;a lrhs' fmdf<dj u; P ys msysgd  

    we;s uOHia:dkhla uÕskaa f¾äfhda ix{d wkdjrKh lrkq ,efí' pkao%sldj A isg B olajd .uka lrk úg  

    wkdjrKh lrkq ,nk ix{d j, f ixLHd;fha úp,kh jvd;au fydÈka ksrEmKh lrkq ,nkafka 
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03& rEmfha fmkajd we;s fudag¾ r: folla ^A iy B& ksh; fõ.j,ska ud¾.hl .uka lrhs' A r:fha ßhÿrd  

    ixLHd;h f0 jQ Tyqf.a r:fha k,dj fkdlvjd kdo lrhs' yÈisfha B r:h fõ.h wvq lr kj;ajhs' A tu  

    fõ.fhkau È.gu .uka lr kj;ajd we;s B miq lrf.k hhs' ld,h ^t& iu. B r:fha ßhÿrdg weiqKq  

    k<d yfå ixLHd;fha ^f& úp,kh jvd;a fydÈka ksrEmKh lrk m%ia;drh jkafka 

 

 

 

 

 

 

 

 

 

 

04& Yío m%Njhla jd;fha èjks fõ.hg jvd wvq fõ.hlska ksYap,j isák ksÍlaIlfhl= foig .uka lrñka  
    mj;shs' ksÍlaIlhd úiska ukskq ,nkqfha  
    ^1& m%Njfha ixLHd;hg jvd wvq ixLHd;hls'     
    ^2& jvd wvq Yíofha fõ.hhs'     
    ^3& jvd jeä ;rx. wdhduhhs'      
    ^4& jvd jeä Yíofha fõ.hhs'     
    ^5& jvd wvq ;rx. wdhduhhs' 

05& Yío m%Njhla Yíofha m%fõ.hg jvd jeä fõ.fhka ol=Kq mig .uka lrhs' my; i|yka l=uk rEmfhka  
    ;rx. fmruqKq m%pdrKh ùu ksjerÈj fmkakqï lrhso@ 

 

 

 

 

 

 
06& ixLHd;h f0 jk k<dj È.gu kdo lrñka ksh; m%fõ.hlska .uka lrk ÿïßhla fõÈldjla u; isgf.k  

    isák ksÍlaIlfhl= foig .uka fldg miqj Tyqf.ka bj;g .uka lrhs' ld,h ^t& iu. ksÍlaIlhdg  

    wefik k<dfõ ixLHd;h ^f& úp,kh jk wdldrh jvd;au fydÈka ksrEmKh jkafka 
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07& rEmfha fmkajd we;s mßÈ TkaÑ,a,djla mÈk <ufhl=g Tyq uqyqK ,d isák ÈYdfõ we;s ia:djr k<djlska  
    ksl=;a lrk Yíohla wefia' Tyqg wefik Yíofha wju iy Wmßu ixLHd; ms<sfj<ska 1314Hz iy 1326Hz  

    fõ' jd;fha èjks fõ.h 330ms)1 kï jd;h ksi,j mj;S kï k<dfjka ksl=;a lrk Yíofha ;rx. wdhduh  
    l=ulao@ 

 

 

 

 

 

    ^1& 12'5cm          ^2& 24'8cm           ^3& 25'0cm          ^4& 25'2cm          ^5& 50'0cm 

08& f0 ixLHd;hlska iys; yඬla tys ihsrufhka ksl=;a lrk .s,ka r:hla V0 ksh; m%fõ.hlska iDcq ud¾.hla  
    Tiafia .uka lrhs' ksYap,;djfhka .uka wrUk fudag¾ r:hla .s,ka r:h msgqmiska tu ÈYdjgu .uka  
    lrk w;r fudag¾ r:fha m%fõ. ld, m%ia;drh rEmfha fmkajd we;' fudag¾ r:h t0 ld,hl§ .s,ka r:fha  

    m%fõ.h jk V0 g <.d fõ' fudag¾ r:h ;=< isák flfkl=g wefik ihsrï yfå ixLHd;h ^f& ld,h ^t&  
    iu. úp,kh jk wldrh jvd;au fydÈka ksrEmKh jkafka  

 

 

 

 

 

 

 

 

 

 

 

 

09& iqkdñ wk;=re ye.úul§ ksYap, ihsrkhlska ixLHd;h 1600Hz jQ èjks ;rx. ksl=;a lrk w;r fjrf<a  

    isg f.dvìï olajd 60ms)1 l taldldr fõ.fhka iq<.la yuhs' ihsrka yඬ weiqKq mqoa.,fhla Tyqf.a fudag¾  

    r:h 30ms)1 l fõ.fhka fjr< iSudfjka bj;g f.dvìï foig mojhs' fudag¾ r:h .uka lrk ÈYdjgu  

    iq<. yuhs kïo ksYap, jd;fha èjks m%fõ.h 340ms)1 kï o fudag¾ r:fha ßhÿrdg wefik ihsrka yfå  
    ixLHd;h jkafka 
    ^1& 1400Hz           ^2& 1480Hz          ^3& 1600Hz          ^4& 1740Hz          ^5& 1880Hz 

10& ixLHd;h f jQ yඬla ksl=;a lrk k<djla wrh r jQ jD;a;hl mßêh Èf.a ksh; ω fldaKsl m%fõ.fhka  

    .uka lrhs' jd;fha èjks m%fõ.h v fõ' jD;a;fhka msg; ksYap,j isák wikafkl=g wefik yfå by<u  
    ixLHd;h jkafka 

    ^1& f ( 
𝑣

𝑣−𝑟𝜔
 )         ^2& f ( 

𝑣−𝑟𝜔

𝑣
 )          ^3& f (1 - 

𝑣

𝑟𝜔
 )       ^4& f ( 

𝑣

𝑟𝜔
 )           ^5& f ( 

𝑣

𝑣+𝑟𝜔
 ) 
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èjksfha ,laIK  

01& ;dr;djh 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

02& yfå ier ^úmq,;djh& 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

03& ;sj%;djh 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

Y%jH;d foay,sh 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

fõokd foay,sh 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

;sj%;d uÜgu 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

01& ix.S;fha b;d uDÿ Yíoh g%sm,a mshdfka f,i yÿkajkq ,nk w;r tys èjks ;sj%;dj 1x10)8 Wm)2 fõ' b;d  

    ier Yíoh g%sm,a f*d¾Ü f,i yÿkajk w;r tys ;sj%;dj 1x10)2 Wm)2 fõ' fuu Yíoj, ;sj%;d uÜgï  
    .Kkh lrkak' 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

02& ì;a;shla u;g 2'5x10)4 Wm)2 ;sj%;djhlska èjksh m;s; fõ' m;s; èjks Yla;sfhka 0'1% la ì;a;sh uÕskaa  

    ks¾.; lrhs kï tys 3mX5m fldgilska ks¾.; jk èjks laIu;djh fldmuKo@ 

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

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

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

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

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

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

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

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

03& jh,Skhla uÕskaa hï ia:dkhl 60dB ;sj%;d uÜgula we;s lrhs' tu ;sj%;djfhkau l%shdlrk jh,Sk 16 la  
    uÕskaa fmr ia:dkfha we;slrk ;sj%;d uÜgu fldmuKo@ 
……………………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………………………………………… 
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04& my; § we;s ;sj%;d uÜgï j,g wod< ;sj%;djh fidhkak'  
        i& 74dB 

       ii& 38dB 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

05& 6'7X10)7 Wm)2 èjks ;sj%;djhg wod< ;sj%;d uÜgu fidhkak' 

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

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

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

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

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

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

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

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

ñksia lk i|yd ixLHd; iy ;sj%;d uÜgï w;r iïnkaOh  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

èjks .=Kh 

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

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

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

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

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

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

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

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

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

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

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

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

 

 

èjks ;sj%;djh nyqjrK .eg¿ 

01& mqoa.,hska oi fofkla jD;a;hla u; isgf.k isá;s' Tjqkaf.ka tla mqoa.,fhl= yඬ k.k úg jD;a;  
    flakao%fhys ;sj%;d uÜgu 50dB fõ' fuu mqoa.,hska oi fokd iEu flfklau by; i|yka l< Yío uÜgu  
    we;s lrñka tljr yඬ ke.+ úg jD;a; flakao%fhys ;sj%;d uÜgu jkqfha 
    ^1& 40dB            ^2& 50dB            ^3& 60dB            ^4& 80dB          ^5& 90dB 

02& ,laIHdldr èjks m%Njhla iEu ÈYdjgu iudk f,i Yío ksl=;a lrhs' fujeks wjia:dj,§ hï ,laIHhl  
    èjks ;Sj%;dj m%Njfha isg tu ,laIHhg we;s ÿfrys j¾.hg m%;sf,dauj iudkqmd;sl fõ' m%Njfha isg 5m  

    ÿrl§ ;sj%;d uÜgu 70dB kï m%Njfha isg 50m ÿrl§ ;sj%;d uÜgu jkqfha 

    ^1& 30dB            ^2& 40dB            ^3& 50dB            ^4& 60dB          ^5& 80dB 

03& ;sj%;dj I jk èjks m%Njhlska ksl=;a jk Yíoh tla;rd ,laIHhlg <.d fõ' èjks ;sj%;dj 2I olajd jeä  

    l<úg tu ,laIHfhau èjks ;sj%;d uÜgu we;s lrk fjki jkafka ^log2 } 0'3& 

    ^1& 0'3dB           ^2& 3dB              ^3& 6dB             ^4& 9dB           ^5& 15dB 

04& A iy B hk Y%jH moaO;s folla ms<sfj<ska 90dB yd 95dB ;sj%;d uÜgï iys; èjksh ksmojhs' wkqrEm  

    èjks ;sj%;d ms<sfj<ska IA iy IB kï IB/IA wkqmd;h iudk jkafka 

    ^1& 500             ^2& 100             ^3& √50             ^4& √10           ^5& √5 
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05& frdla ^rock& ix.S; lKavdhï idudðlfhda ixo¾Ykj,§ ;u Y%jKh wdrlaId lr .ekSug úfYaIs; jQ lka  

    wen ^ear-plugs& me<o .ks;s' lka wenhla uÕskaa èjks ;sj%;d uÜgu 20dB lska my< ouhs kï tuÕskaa  
    èjks ;rx.j, ;sj%;djh wvq lrk idOlh jkafka 

    ^1& 104             ^2& 103              ^3& 102              ^4& 10             ^5& √10 

06& èjks m%Nj foll èjks ;sj%;d w;r wkqmd;h iy wkqrEm èjks ;sj%;d uÜgï ^dB& w;r fjki  
    ixLHd;aulj tl iudk kï tu èjks ;sj%;d wkqmd;h jkafka 
    ^1& 10             ^2& 20              ^3& 100              ^4& 200           ^5& 1000        

07& f>daIdldÍ jevìul f>daId uÜgu 90dB fõ' fuh t;rï wmyiq fkdjk 70dB uÜgula olajd wvq lrk ,§'  

    f>daIdfõ kj ;sj%;dj / f>daIdfõ merKs ;sj%;dj hk wkqmd;hg iudk jkqfha  
    ^1& 0'9            ^2& 0'5              ^3& 0'1              ^4& 0'01            ^5& 0'001 

08& ;sj%;d uÜgu 100dB jk èjksh ;sj%;d uÜgu 20dB èjksh fuka fldmuK m%udKhla ;sj%;djfhka jeäo@ 
    ^1& 5             ^2& 8               ^3& 103              ^4& 105             ^5& 108 

09& hka;%hlska ckkh jk Yíofha ;sj%;dj 10)2 Wm)2 fõ' Yío ndOlhla fhdod .ekSu uÕskaa Yíofha ;Sj%;dj  

    10)4 Wm)2 olajd wvq lrkq ,efí' Yío ;sj%;d uÜgfuys wvqùu fldmuKo@ 

    ^1& 20dB         ^2& 100dB           ^3& 60dB            ^4& 40dB            ^5& 25dB 

10& èjks ;sj%;d uÜgu 1dB lska by< kexjqfha kï èjks ;sj%;dj fldmuKo idOlhlska jeä fõo@ 
    ^1& 1             ^2& 100'1             ^3& 10              ^4& 1010              ^5& 1012        

       

 

  

èjks ;sj%;djh .eg¿ 

01& a& .=jka hdkhl isg .=jka f;dgqm<g we;s ÿr wkdjrKh lr.ekSu i|yd my; Wml%uh fhdackd lrk ,§' 
      .=jka hdkfha tkaðu ksid we;sjk Yíoh .=jkaf;dgqm< ;=< iúlr we;s ixfõ§ Yío wkdjrlh uÕskaa  
      .%yKh lr.ekSfuka uek.kakd jQ ;sj%;d uÜgï weiqfrka .=jka hdkfha isg .=jkaf;dgqm<g we;s fláu  
      ÿr .Kkh lr.kq ,nhs'  
              i& èjks ;sj%;d uÜgï iy èjks ;sj%;d w;r iïnkaO;dj i|yd m%ldYhla ,shd tys mo yÿkajkak'  

             ii& .=jkahdkh úiska ksl=;a lrk èjks laIu;dj 120W kï iy .=jkahdkfha isg .=jkaf;dgqm<g we;s ÿr  

        10km kï .=jka f;dgqmf<ys wkdjrlh uÕskaa Y%jKh lr.kakd Yíofha ;sj%;d uÜgu .Kkh lrkak' 

            iii& .=jkahdkh fmdf<dfõ isg 6km Wilska .uka lrk nj okafka kï .=jka hdkfha isg .=jkaf;dgqm<g  
        we;s ;sria ÿr fidhkak'  

      b& fuu l%ufõoh jeäÈhqKq lsÍu uÕskaa .=jkahdkh .uka lrk fõ.ho uek.ekSug ks¾udKlrejd wfmalaId  
      lrhs' ld, wka;rhlg fmr yd miq .=jkahdkfha isg .=jkaf;dgqm<g we;s ÿr uek.ekSu uÕskaa m%fõ.h  
      .Kkh lr.ekSug Tyq wfmalaId lrk w;r ^b& fldgi i|yd muKla .=jkahdkh yd ixfõol tlu  
      ;sria uÜgfï mj;sk nj Wml,amkh lrkak' 
      10km msysgqfï§ isg .;jQ ld,h iu. wkdjrKh lr.kakd ,o èjks ;sj%;dj w;r m%ia;drhla my;  
      oelafõ' 
              i& 0)10s ld, mrdifha§ .=jka hdkh taldldr m%fõ.fhka .uka l< nj okafkakï tu m%fõ.h .Kkh  
        lrkak' 
            ii& 20)30s ld, mrdih ;=<§ taldldr m%fõ.fhka .uka lf<akï tu m%fõ.ho .Kkh lrkak' 

           iii& 10)20s mrdih ;=<§ .=jkahdkfha ;ajrKh .Kkh lrkak' 

   c& .=jkahdkh rEmfha mßÈ taldldr m%fõ.fhka fmdf<dj u; f.dvniajk wjia:dj i,lkak' 

            i& m%Odk wkdjrlh uÕskaa wkdjrKh lr.kakd ;sj%;dj yd ld,h w;r m%ia;drh o<j weo olajkak' 

           ii& ld,h iu. 1 , 2 wkdjrl úiska .%yKh lr.kakd èjks ;sj%;d úp,kh tlu m%ia;drhl o<j weo  
       olajkak' 
          iii& m%fhda.slj by; l%uh uÕskaa .=jkahdkhl m%fõ.h ueksh yelso@ ms<s;=rg fya;= olajkak' 
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02& we.Æï l¾udka; Yd,djl fhdod.kakd yඬjrk^sound proofing& uÕskaa ldurhl f>daIdfõ ;sj%;d uÜgu 90dB  

    isg 75dB olajd wvq lrhs' ldurh ;=, uq,a èjks ;sj%;dj miq èjks ;sj%;djg orK wkqmd;h .Kkh  
    lrkak' 

03& jh,Skhla jdokh lrk úg hï ÿrlska isák mqoa.,fhl=g 60dB ;sj%;d uÜgula Y%jKh lrhs' jh,Sk  
    25 la tljr kdo l<úg tu mqoa.,hdg wefik ;sj%;d uÜgu fldmuKo@ tu mqoa.,hdf.a lfka fõokdj  
    f.k fok ;sj%;d uÜgula we;s lsÍu i|yd jh,ska fldmuK ixLHdjla jdokh l< hq;=o@ 

04& ;+¾h jdol lKavdhul idudkH èjks ;sj%;d uÜgu 106dB fõ' mDIaÀl j¾.M,h 1'2m2 jk mqoa.,fhl=f.a  

    YÍrfhys 1J èjks Yla;s m%udKhla .eàu i|yd jdol lKavdhu fldmuK ld,hla jdokfha fhÈh hq;=o@ 

05& ñksia lkla wjia:d foll§ Yío folla Y%jKh lrhs' tla Yíohl ;sj%;d uÜgu 55dB jk w;r wfkfla  

    ;sj%;d uÜgu 70dB fõ' fuu Yío folu tljr Y%jKh lrk úg ;sj%;d uÜgu fldmuKo@ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


