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Wmfoia ( 
 fuu m%Yak m;%h msgq tfld<ylska hqla; fõ' 
 ish¨ u m%Yak j,g ms<s;=re imhkak' 
 W;a;r m;%fha kshñ; ia:dkfha Tfí ku fyda úNd. wxlh ,shkak' 
 W;a;r m;%fha msgqmi oS we;s wfkla Wmfoia ie,ls,su;a j lshjkak' 
 1 isg 50 f;la tla tla m%Yakhg ^1&" ^2&" ^3&" ^4&" ^5& hk ms<s;=re j,ska ksjeros fyda b;du;a 

.e,fmk ms<s;=r f;dard f.k" th W;a;r m;%fha msgqmi oelafjk Wmfoia mßos l;srhla (×) 
fhdod olajkak 
.Kl hka;% Ndú;hg bv fokq fkd,efí' 

^.=re;ajc ;ajrKh" g =  10 N kg−1& 
 

 

 

 

01. tla;rd fN!;sl rdYshl udk T−2 ka .=Kl, úg ld¾hfha udk ,efí' tu fN!;sl rdYsh l=ula o@ 

^1& mSvkh    ^2& n,>Q¾Kh     ^3& mßudj  

^4& n,h     ^5& wjiaÓ;s >Q¾Kh 

 

02. jia;=jla u; l%shdldrk n,h F" jia;=fõ úia:dmkh x iy ld,h t iu`. fjkia jk wdldrh my; 

iïnkaO;djfhka ksrEmkh fõ'  

𝐅 = 𝐀 𝐬𝐢𝐧 (𝐜𝐭) + 𝐁 𝐜𝐨𝐬 (𝐝𝐱) 

A

B
 iy 

c

d
 wkqmd;hkaf.a udk ms<sfj,ska" 

^1& M0L0T0 , M0L0T−1  ^2& MLT−2 , ML−1T0  ^3& M0L0T0 , M0L1T−1  

^4& M0L−T−1 , M0L0T0  ^5& MLT ,M0L0T−1 
 

03. èjksudk lïìhl úIalïNh uekSu i|yd jvd;a iqÿiq ñkqï WmlrKh jkafka" 

^1& p, wkaùCIh   ^2& uhsfl%dógr ial=remamq wdudkh  

^3& j¾ksh¾ le,smrh   ^4& ñg¾ fldaÿj    ^5& f.da,udkh 

 

04. ir, wkqj¾;Ss p,s;fha fhfok wxY+jl úia:dmk-ld, m%ia:drh jkafka" 

 

 

 

 

^1&   ^2&      ^3&   ^4&         ^5& 

ish¨ u ysñlï weúßKs  / All Rights Reserved  

ol=Kq m<d;a wOHdmk fomd¾;fïka;=j 

Southern Provincial Department of Education  

wOHdmk fmdÿ iy;sl m;% ^Wiia fm<&" 12 fY%AKsh" ;=kajk jdr mÍCIKh" 2019 cQ,s 

General Certificate of Education (Adv. Level), Grade 12 Third Term Test, July 2019 

meh folhs 

Two hours  
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05. jD;a;dldr mßudKh fldgia 50 lg fnod we;s f.da,udkhl wka;rd,h 0.5 mm fõ' tjeks 

f.da,udkhlska ,nd.;a ñkqula úh yelafla' 

^1& 1 .50 cm  ^2& 1.55 cm  ^3& 6.5 mm     ^4& 2.2 mm     ^5& 4.53 mm 

 

06. uhsfl%dógr ial=remamq wdudkhl lsksysßh yd boao tlsfklg iam¾Y  

jk úg mßudK msysgqu 1-rEmfha mßos fõ' lïìhl úIalïNh  

uekSfï oS mßudK msysgqu 2-rEmfha mßos fõ'  

lïìfha úIalïNh jkafka" 

^1& 0.72 mm  ^2& 0.76 mm    

^3& 0.85 mm    ^4& 0.86 mm   

^5& 1.29 mm 

 

 

07. hï ia:dkhl èjks ;Sj%;d uÜgu 30 dB lska jeä lsÍug kï tu ia:dkfha èjks ;Sj%;dj jeäl< hq;= 

idOlh jkafka" 

^1& 1  ^2& 3   ^3& 30  ^4& 100 ^5& 1000 

 

08. tla udOHhl isg meñfKk èjks ;rx.hla fjk;a udOHhlg we;=,a jQ úg" 

^1& ;r.fha ixLHd;h fjkiaj mj;sk w;r ;rx. wdhduh ksh;j mj;S'  

^2& ;rx.fha ixLHd;h yd ;rx. wdhduh fjkia fõ' 

^3& ;rx.fha ixLHd;h ksh;j mj;sk w;r ;rx. wdhduh fjkia fõ' 

^4& ;rx.fha ixLHd;h yd ;rx. wdhduh ksh;j mj;S' 

^5& ;rx.fha ixLHd;h yd m%fõ.h fjkia fõ' 

 

09. mqoa.,hl=g 5 m g jvd wE;ska we;s jia;= meyeos,sj fkdfmfkhs kï wkka;h olajd jQ we;s jia;= 

meyeos,sj n,d .ekSug Tyq me,osh hq;= ldpfha n,h jkafka" 

    ^1& −0.2D      ^2& +0.2D    ^3& +2D    ^4& −4D         ^5& +5D 

 

10. ir, wj,ïnhl foda,k ld,dj¾;h fiùfï mÍCIKhl oS tla foda,khla i|yd .;jQ ld,h 2 s jk 

w;r ld,h uekSfï WmlrKfha Wmßu fodaIh 0.2 s fõ' bkamiq tys foda,k 22 la i|yd ld,h uekak 

úg th 40 s kï" túg ld,h uekSfï m%;sY; fodaIh jkafka" 

^1& 0.05%  ^2& 0.5%  ^3& 5.0%    ^4& 10.0%  ^5& 11.0% 

 

11. ksYap,;djfhka .uka wrUk ,o 2 kg ialkaOhlska hq;a jia;=jl  

p,s;h i|yd n,h (F) yd ld,h (t) w;r m%ia;drh rEmfha oelafõ' 

;;amr 4.5 wjidkfha jia;=fõ m%fõ.h jkafka" 

^1& 2 m s−1   ^2& 2.25 m s−1  ^3& 2.5 m s−1 

^4& 3.75 m s−1  ^5& 4.5 m s−1 

 

 

0  
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40  

0 
35 

30 
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4.5  

^;=kajeks msgqj n,kak& 
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12. iu;=,s; tal;, n, moaO;shla iïnkaOj my; m%ldY i,ld n,kak' 

(A) tu n, moaO;sfha l%shd f¾Ld osla l, úg tla ,CIHhl oS yuq fõ' 

(B) n, moaO;sh úYd,;ajfhka yd osYdfjka nyq wi%hl wkqms<sfj,ska .;a mdo u.ska ksrEmkh l, 

yelsfõ' 

(C) ´kEu ,CIHhla jgd n, >Q¾Kj, ùc tl;=j Y+kH fõ' 

iEu úgu i;H jk m%ldY jkafka" 

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

^4& B muKs    ^5& C muKs 

 

13. fla;= ma,dial=fõ h Wila olajd >k;aj ρ jk øjhla mqrjd we;' ma,dial=fõ 

m;=f,a j¾.M,h A yd øj mßudj ν kï m;=, u; uq`M n,h" 

^1& hρgA   ^2& hgρA + vpg  ^3& hρgA − vpg 

^4& vρg   ^5& 0 

 

14. N+ lïmkhl oS yg .kakd lïmk ;rx. iïnkaO my; m%ldY i,ld n,kak' 

(A) P yd S ;rx. wNHka;r ;rx. jk w;r tajdhska P ;rx. fõ.j;a ;rx. fjhs' 

(B) S ;rx. >k mdIdK ;=,ska muKla .uka lrk w;r P ;rx. øj yd >k hk fldgia fol 
;=,skau .uka lrhs' 

(C) f¾,s yd f,dõ ;rx. mDIaÁh ;rx. jk w;r N+ lïmkhl oS isÿjk ydksh fuu ;rx. ksid 
we;s fjhs' 
by; m%ldY j,ska ksjeros jkafka" 

^1& A muKs   ^2& B muKs   ^3& A yd B muKs  

^4& A yd C muKs   ^5& A, B, C ish,a,u' 

 

15. fofl,jru újD; 1m os. k,hla ixLHd;h 680 Hz jk iriq,la iu. wkqkdo fõ' jd;fha èjks 

fõ.h 340 ms−1 kï fuu wkqkdofhka ksrEmKh jkafka lSjeks m%ixjdoh o@ 

^1& m<uqjk   ^2& fojk   ^3& ;=kajk   ^4& y;rjk  ^5& miajk 

 

16. ialkaOhka yd wrhka iudk jQ uqÿjla yd ;eáhla ;sria mDIaGhla u; ,siaiSulska f;drj iudk  

fõ.j,ska fmr,S hhs' uqÿfõ pd,l Yla;sh 8 J kï ;eáfha pd,l Yla;sh" 

^1& 2 J  ^2& 4 J   ^3& 6 J   ^4& 16 J  ^5& 8 J 

 

17. rEmfha oelafjkafka úÿre l=Üáhla ;=, iumdo l=yr m%siauhla msysgd 

;sfnk wdldrhhs'  

th ;=,g hï m;k fldaKhlska we;=,a jk wdf,dal lsrKhl ksjeros 

.uka ud¾.h jkafka" 

 

 

 

 

    ^1&   ^2&   ^3&      ^4&                ^5& 

𝑛 = 1  

𝑛 = 1.5  

^y;rjeks msgqj n,kak& 
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18. kCI;% ÿf¾CIhla iy ixhqla; wkaùCIhla ms<sn|j lr we;s my; m%ldY i,ld n,kak' 

(A) jeä úYd,khla ,nd .ekSu i|yd ÿf¾CIfha wjfkf;a kdNsh ÿr úYd, úh hq;= w;r Wmfkf;a 

kdNsh ÿr l=vd úh hq;=h' 

(B) jeä úYd,khla ,nd .ekSu i|yd wkaúCIfha wjfkf;a kdNsh ÿr l=vd úh hq;= w;r Wmfkf;a 

kdNsh ÿr úYd, úh hq;=h' 

(C) ÿf¾CIh iudkH iSre udrefõ mj;sk úg tys ldp w;r mr;rh ldpj, kdNsh ÿrj, tl;=jg 

iudkh' 

bka ksjeros jkafka" 

^1& A muKs   ^2& B muKs   ^3& A, B muKs  

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

19. <ufhl=g lUhla osf.a my,g neiSug wjYHj we;' lUhg oeßh yels Wmßu wd;;sh <uhdf.a nr fuka 

2

3
 ls' wdrCIs;j <uhdg lUh osf.a ,siaid my,g neish yels wju ;ajrKh jkqfha" 

^1& g/3         ^2& 2g/3          ^3& g            ^4& g/2       ^5& 0 

 

20. taldldr fkdjk oKavl tla fl,jrla wp,j új¾;kh fldg we;af;aa thg iqug ;sria ;,hl isria 

wCIhla jgd ksoyfia N%uKh úh yels f,isks' tys ksoyia fl,jßka tlu ksh; jHdj¾;k ,ndfokq 

,efí' my; m%ldY i,ld n,kak' 

(A) jvd nr fl,jßka új¾;kh l< úg jeä fldaKsl ;ajrKhla ysñ fõ' 

(B) l=uk fl,jrlska új¾;kh l, o tlu fldaKsl ;ajrK ysñ fõ' 

(C) jvd ieye,a¨ fl,jßka jHj¾;kh l< úg iudk jg ixLHd N%uKh i|yd jeä ld,hla .; fõ' 

ñka i;H jkqfha" 

^1& A muKs   ^2& B muKs  ^3& C  muKs ^4& B yd C muKs     ^5& A yd C muKs' 

 

21. lkaola foig ksh; fõ.hlska .uka lrk fudag¾ r:hl ßhÿrd tys k,dj kdo l< úg Tyqg    wefik 

fodaxldrfha ixLHd;h wg .=Khlska jeä ù wefia' jd;fha èjks m%fõ.h V kï fudag¾ r:fha fõ.h 

l=ula fõ o@ 

 ^1& 
V

9
            ^2& 

V

7
                  ^3& 

V

6
              ^4& 

7V

9
         ^5& 

7V

8
 

 

22. A úr, udOHhl isg B .yK;r udOHhlg lsrKhla we;=̈  ùfï oS m;k fldaKh θ jk úg mrdj¾;k 

lsrKh j¾;k lsrKhg ,ïnl fõ kï A yd B udOHhka i|yd wjê fldaKh fldmuK o@ 

    ^1& sin−1(tanθ)      ^2& sin−1(
1

tanθ
)   ^3& tan−1(cos θ) 

    ^4& tan−1(sin θ)      ^5& tan−1(cos θ) 

 

23. jd;fha èjks m%fõ.h V jk wjia:djl p,kh jk m%Njhlska ksl=;a lrk èjks ixLHd;fha w.fhka 

3

4
 l ixLHd; w.hla ksYaj, wikafkl=g Y%jKh ùu i|yd m%Njh p,s; l< hq;= m%fõ.h (Vs) jkafka"  

^1& V  ^2& 
3

4
V   ^3& 

V

4
     ^4& 

V

3
         ^5& 

2V

3
  

 

^miajeks msgqj n,kak& 
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24. rEmfha oelafjk mßos ialkaOh M iy os. L jk taldldr oKavla O j,ska iqugj új¾;kh lr 

we;' ialkaOh m jQ WKavhla u m%fõ.fhka ;sriaj meñK oKafâ ksoyia fl<jrg jeoS tys iú 

fõ' túg moaO;sfha fldaKsl m%fõ.h jkafka" 

^oKafâ O ,CIHh jgd wjiaÓ;s >Q¾Kh jk I =
1

3
ML2)  

^1& 
mu

L(m+m)
  ^2& 

2mu

L (M+2m)
  ^3& 

3mu

L (M+3m)
   

^4& 
mu

LM
  ^5& 

3mu

ML2 

 

25. A ia:dkfhka .uka wrUk ialkaOh m jk f,day f.da,hla D 

ia:dkh olajd .uka lr ksYap, jk wdldrh igyfka fmkajd we;' 

BC fldgi yer wfkla mDIaG iqug fõ kï BC mDIaGh u.ska 

fhfok m%;sfrdaê n,h jkqfha" 

^1& mgh2  ^2& 
mgh

l
    ^3& mghl  

^4& 
mgh

5l
  ^5& mg  

 

26. jd;fha èjks fõ.h (v) WIaK;ajh (T) w;r fjkia jk wdldrh ksrEmKh lrk ksjeros m%ia:drh 

jkafka" 

 

 

 

 

         ^1&              ^2&   ^3&       ^4&          ^5& 

 

27. A yd B iriq,a folla tljr lïmkh l,úg ;;amr 10 l oSs kq.eiqï 30 la Y%jKh úh' A iriqf,a 

ndyqjl bá ;jrd kej; B iu. lïmkh l, úg ;;amr 10 l oS kq.eiqï 40 la Y%jKh úh' A iriqf,a 

uq,a ixLHd;h 200 Hz kï" B iriqf,a ixLHd;h yd A iriqf,a miq ixLHd;h ms,sfj,ska" 

^1& 203 Hz, 201 Hz   ^2& 203 Hz, 199 Hz   ^3& 197 Hz, 199 Hz 

^4&197 Hz, 201 Hz   ^5& 197 Hz, 200 Hz 

 

28.  ialkaOh M jQ wrh R jq ;eáhlg ialkaOh M/4 ne.ska jk f.da, 4 la 

iúfldg we;' ;eáh ω ksh; fldaKsl m%fõ.fhka N%uKh jk úg tla 

f.da,hla .e,ù bj;a jqfha kï moaO;sfha kj fldaKsl m%fõ.h jkqfha" 

^1& ω ^2& 
4

3
ω  ^3& 

6

5
ω          ^4& 

5

6
ω ^5& 

5ω

4
 

 

29. l os.e;s PQ taldldr oKavl P fl,jr iqug f,i új¾;kh lr 

we;s w;r PQ ;sria jk mßos Q ys oSs  ;ka;=jlska t,a,d we;' fuu 

;ka;=j tljr lmd oeuq úg oKafâ wdrïNl fldaKsl ;ajrKh"  

^1& g  ^2& 
g

l
  ^3& 

2g

l
  ^4& 

2g

3l
  ^5& 

3g

2l
 

 

O 

m 

u 

𝑣  

𝑇  

𝑣  

𝑇  

𝑣  

𝑇  

𝑣  

𝑇  

𝑣  

𝑇  

M

4
  

M

4
  

M

4
  

M

𝑅
  

M  

R  

Q  P  

𝑙  

^yhjeks msgqj n,kak& 
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𝐴 ys úIalïNh                               
𝐵 ys úIalïNh 

 

 

30. rEmfha olajd we;ss n, moaO;sfha iïm%hqla; n,h Y+kH fõ' n, moaO;sh iu;=,s; lsßu i|yd l=uk 

n,hla fyda n, hq.auhla fhosh hq;= o@ 

^1& lsisu n,hla fhoSu wjYH fkdfõ' 

^2& B ys oSs isria j by,g 100 N n,hla 

^3& A ys oSs isriaj by,g 100 N n,hla fhosh hq;=h' 

^4& A ys oSs isria j my,g 100 N n,hla fhosh hq;=h' 

^5& A ys oSs my,g 100 N yd B ysos by,g 100 N n,hla fhosh hq;=h' 

 

31. ialkaO iudkjk wxY+ ;=kla iudk ksh; m%fõ.fhka p,kh jk 

wdldrh m%fõ. ffoYsl u.ska ksrEmkh rEmfha oelafõ' a, b, c iy d 

,CIHhka hd lsÍfuka ,efnk iup;=ri%fha uOH ,CIHh e fõ' 

moao;sfha fldaKsl .uH;djh Wmßu jkafka l=uk ,CIHh jgd o@ 

^1& a ^2& b  ^3& c  ^4& d      ^5& e  

 

32. tl iudk os.ska yd iudk wd;;shlg hg;a fldg we;s A yd B jdfka lïì foll uQ,sl iajrfha 

ixLHd; fA yd fB fõ'                     wkqmd;h jkafka" 

    ^1& 
fA

fB
            ^2& √

fA

fB
          ^3& 

fA
2

fB
2              ^4& 

fB

fA
         ^5& 

fB
2

fA
2 

 

33. rEmfha oelafjk mßos L os.e;s ieye,ä  ;ka;=jl wuqKd we;s ialkaOh m f,day 

fnda,hla OA ;sria msysàfï ;nd iSrefjka uqod yßkq ,efí' f,day fnda,h A wdrïNl 

msysàfï isg L/2 isria ÿrla my,g meñKs miq ;ka;=fõ wd;;sh úh yelafla" 

^1& 
1

2
mg  ^2& √2 mg ^3& 

3

2
mg  ^4& 2 mg  ^5& mg 

 

34. rEmfha oelafjk mßos msfgdÜ k,hla úIalïNh 14 cm la 

jQ m%Odk c, k,hla ;=,g iúlr we;' c,h k,h osf.a 

.,dhk úg msfgdÜ  k,fha fmkajk c, l|ka foflys 

Wfiys fjki 5 cm fõ' m%Odk k,h osf.a c,h .,dhk 

YS>%;dj fidhkak' 

^1& 1.54 × 10−2 m3s−1  ^2& 1.08 × 10−2 m3s−1 

^3& 7 × 10−2 m3s−1   ^4& 9 × 10−2 m3s−1  

^5& 28 × 10−2 m3s−1 

 

35. yrialv úYd, jQ gexlshl øj uÜgug h Wila my,ska me;a;l os. 𝑙 jQ iup;=ri%dldr isÿrla we;' bka 

c,h bj;g .,k YS>%;dj Q fõ' øj uÜgug 4h Wila my<ska msysá wrh r jQ isÿrlska o Bg iudk 

YS>%;djfhka c,h .,kafka kï" 

^1& r =
𝑙

√2π
  ^2& r = 2π  ^3& r = 𝑙 ^4& r =

𝑙

2π
 ^5& r = √

𝑙

2π
 

 

A 
B 

a  b  

d  c  

m  

e  

m  

m  

A  C  
h  

B  D  
ρ = 1000 kg m−3  

𝐴  𝑂  𝐿  

^y;ajeks msgqj n,kak& 
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36. A yd D ,CIHj,g oDvj iïnkaO lr we;s AB yd CD ;ka;= ieye,a¨ uqÿjlg iïnkaO fõ' uqÿj ;=,ska 

isria oKavla .uka lrhs' A ,CIHfha isg B ,CIHh foig 

;rx.hla .uka lrhs kï uqÿfjka miqj we;sjk iamkaO j, 

yevhka ksjerosj olajk ms<s;=r jkafka" 

 

 

^1&       ^2&  

 

^3&       ^4&  

 

^5& 

 

37. øjudkhla >k;ajh ρ jk øjhl mdfjk úg øj mDIaGhg by,ska l os.la mj;sk w;r  fuu øjudkh 

úúO >k;aj iys; øjhkays md ùug ie,eia jQ úg øj mDIaGhg by<ska mj;sk os. l yd øjfha >k;ajh 

ρ ys úp,kh ksjerosj olajd we;s m%ia;drh f;darkak' 

 

 

 

 

 

^1&    ^2&  

 

 

 

 

 

 

^3&    ^4&    ^5& 
 

38. ir, wkaùCIhla idudkH iSreudrefõ oS tys kdNsh ÿr (f) fldaKsl úYd,kh (M) iu. úp,kh jvd;a 

ksjerosj oelafjkafka" 

 

 

 

 

^1&  ^2&      ^3&        ^4&           ^5& 

 

 

𝑙  0  

ρ  

𝑙  0  

ρ  

𝑙  0  

ρ  

𝑙  0  

ρ  

𝑙  0  

ρ  

𝑙  

𝝆  

𝑀  

𝑓  

𝑀  

𝑓  

𝑀  

𝑓  

𝑀  

𝑓  

𝑀  

𝑓  

A  B  C  D  

^wgjeks msgqj n,kak& 
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39. rEmfha oelafjk mßos ialkaOh m jQ jia;=jla >¾IK ix.=Klh 

μ jQ wdk; ;,h osf.a taldldr fõ.fhka wdk;;,h uqÿk olajd 

p,s; flf¾' fï i|yd l,hq;= ld¾h jkafka"   

^1& mgy   ^2& μmgy ^3& μ mgy + mgx 

^4& μmgx + mgy  ^5& 
μmgy

x
 

 

40. ;sriaj ;nd we;s taldldr yrialvla we;s isyska k,hla rEmfha oelafõ' 

ÿiai%dù fkdjk wiïmSvH ;r,hla k,h ;=,ska wkdl=, yd wkjr;j 

.,dhhs' k,h osf.a .,k øjfha fõ.h fjkiaùu ksjerosj olajd 

we;af;a" 

 

 

 

 

 

 

^1&    ^2&  

 

 

 

 

 

 

^3&    ^4&    ^5& 
 

41. frda.S weil wúÿr ,laIHh 150 cm fõ' wúÿr ,laIHh 25 cm olajd ksjeros lr .ekSug me,|sh hq;= 

ldph jkafka" 

^1& kdNs ÿr 150 cm jk W;a;, ldphls'   

^2& kdNs ÿr 150 cm jk wj;, ldphls' 

^3& kdNs ÿr 30 cm jk W;a;, ldphls' 

^4& kdNs ÿr 30 cm jk wj;, ldphls' 

^5& kdNs ÿr 75cm jk W;a;, ldphls' 

 

42. W;af;da,lhla ;=< isák ñksil= úiska h Wil isg w;yßk ,o ldishla W;af;da,lfha ìug jeàug t 

ld,hla .;fõ' W;af;da,lh a ;ajrKfhka by<g .uka lrk úg tu ldish h Wil isg W;af;da,lfha 

ìug jeàug .;jk ld,h" 

^1& t         ^2& t√a/g             ^3& t(1 +
a

g
)

1

2     ^4& t(1 −
a

g
)

1

2     ^5& t√g/a 

 

 

B  C  

A  D  

D  A  

fõ.h  

C  B  D  A  

fõ.h  

C  B  

D  A  

fõ.h  

C  B  D  A  

fõ.h  

C  B  D  A  

fõ.h  

C  B  

^kjjeks msgqj n,kak& 
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43. ia:djr ;rx. iïnkaOj my; m%ldY i,ld n,kak' 

(A) m%;súreoaO osYdfõ .uka lrk i¾jiu ;rx. foll wêia:dmkfhka iefohs' 

(B) iEfok ksYamkao ixLHdj m%Yamkao ixLHdjg iudk fjhs' 

(C) wkqhd; ksYamkao folla w;r fyda m%Yamkao folla w;r ÿr ;rx. wdhduhg iudk fõ' 

by; ms<s;=re j,ska ksjeros jkafka" 

^1& A muKs   ^2& B muKs   ^3& A yd B muKs  

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

 

44. kdNsh ÿr 10 cm jk W;a;, ldphla yd kdNsh ÿr 

10 cm jk wj;, ldphla rEmfha olajd we;s mßos ;nd 

we;' O jia;=fõ wjidk m%;sìïnh msysgk ia:dkh yd 

tys iajNdjh jkafka" 
 

^1& w;d;aúl jk w;r ldp 2 w;r wj;, ldpfha isg 
10

3
 cm ÿßka iEfohs' 

^2& ;d;aúl jk w;r 10 cm ÿßka ldp 2 w;r iEfohs' 

^3& ;d;aúl jk w;r 10 cm ÿßka wj;, ldpfha isg wdf,dalh .uka lrk osYdfõu  iEfohs' 

^4& w;d;aúl jk w;r 10 cm ÿßka wj;, ldpfha isg wdf,dalh .uka lrk osYdfõu iefohs' 

^5& m%;sNsïNh wkka;fha iEfohs' 

 

45. iudldr IvY%hl  AB⃗⃗⃗⃗  ⃗, AC⃗⃗⃗⃗  ⃗, AD⃗⃗⃗⃗  ⃗, AE⃗⃗⃗⃗  ⃗, AF⃗⃗⃗⃗  ⃗, n, l%shd lrhs' n, moaO;sfha 

iïm%hqla;h úh yelafla"  

^1& 3 AC⃗⃗⃗⃗  ⃗  ^2& 3 AD⃗⃗⃗⃗  ⃗  ^3& 4 AE⃗⃗⃗⃗  ⃗  

^4& 3 BD⃗⃗⃗⃗  ⃗  ^5& 2 AF⃗⃗⃗⃗  ⃗  

 

46. /,s;s gexlshl .eUqr wvq yd jeä m%foaY folla i,lkak' 

 

 

 

 

 

 

        

tla;rd ;rx.hla ioyd .eUqr wvq m%foaYfha oS ;rx. wdhduh 2 cm kï .eUqr jeä m%foaYfha oS ;rx. 

wdhduh jkafka" 

^1& 1 cm           ^2& 2 cm          ^3& 4 cm                ^4& 6 cm       ^5& 8 cm 

 

47. fodaI iys; weil oDIaÀ mrdih 50 cm isg  5 m olajd fõ' fuu wefia wlaIs f.da<fha úIalïNh 2.5 cm 

fõ' wefia ldpfha wju kdNSh ÿr" 

^1& 
201

500
 cm  ^2& 

500

201
 cm          ^3& 

50

21
 cm        ^4& 

21

50
 cm       ^5& 2.5 cm 

20 cm  15 cm  

𝑓 = 10 cm  𝑓 = 10 cm  

𝜆1  𝜆2  

.eUqr jeä, (4 cm) 

 

.eUqr wvq, (1 cm) 

^oyjeks msgqj n,kak& 
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48. iqug ;sria ;,hla u; we;s tla fl<jrla iúl, ieye,a¨ ÿkakl wfkla fl,jrg iïnkaO 

ialkaOhla úia:drh A jQ ir, wkqj¾;S p,s;fha fhfoa' moaO;sfha pd,l Yla;sh úNj Yla;shg iudk 

jk wjia:dfõ oSs ialkaOfhys úia:dmkh jkqfha" 

^1& 
A

√2
    ^2& 

√2

A
          ^3& 

A

2
  ^4& 

3A

√2
  ^5& 

A

√3
 

 

49. os. 1.4 m isria k,hla c,fhka mqrjd we;' k,fha my< fl<jßka c,h msg;g fifuka ldkaÿ 

fõ'ixLHd;h 512 Hz jk lïmkh jk iriq,la k,fha újD; fl<jr wi, r|jd we;akï wkqkdoh 

Y%jKh l< yels jdr .Kk jkafka" ^jd;fha èjks m%fõ.h 330 ms−1& 

         ^1& 2     ^2& 3                  ^3& 4           ^4& 5           ^5& 6 

 

50. wrh a jQ f,day f.da,hla ÿkq ;rdoshlska t,ajd we;' th my<ska we;s c, îlrh ;=, iïmQ¾Kfhka 

.sf,k fia c,h ;=,g my;a lrkq ,efí' th .sf,k Wi (h) iu. ÿkq ;rdos mdGdxl (x) fjkia jk 

wdldrh ksjerosj oelafjk m%ia;drh jkafka" 

 

 

 

 

 

 

^1&      ^2&  

 

 

 

 

 

 

^3&      ^4&    ^5& 

 
 

) ) ) 

2a  a  

X  

h  

2a  a  

X  

h  

2a  a  

X  

h  
2a  a  

X  

h  
2a  a  

X  

h  
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fuu ;Srefõ 
lsisjla  
fkd,shkak'  

 

 

 

 

 

 

 

 

 

 

 

 
  

ku( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''      fY%aKsh ( ''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
jeo.;a ( 

 fuu m%Yak m;%h msgq 12 lska hqla; fõ'  

 fuu m%Yak m;%h A iy B  hk fldgia 

follska hqla; fõ' fldgia folg u 

kshñ; ld,h meh ;=khs' 

𝐀  fldgi - jHqy.; rpkd ^msgq 2 - 6& 

 ish¨u m%Yak j,g fuu m;%fha u 

ms<s;=re imhkak' Tfí ms<s;=re m%Yak 

m;%fha bv i,id we;s ;ekaaj, ,súh 

hq;= h' fï bv m%udKh ms<s;=re ,sùug 

m%udKj;a nj o oS¾> ms<s;=re 

n,dfmdfrd;a;= fkdjk nj o 

i,lkak' 

𝐁  fldgi - rpkd ^msgq 7 - 12& 

 fuu fldgi m%Yak yhlska iukaú; 

jk w;r m%Yak y;rlg muKla 

ms<s;=re iemhsh hq;=h'  

 iïmQ¾K m%Yak m;%hg kshñ; ld,h 

wjika jQ miq A yd B fldgia tla 

ms<s;=re m;%hla jk fia A fldgi B 

fldgig Wäka ;sfnk mßos wuqKd 

úNd. Yd,dêm;sg ndr fokak'  

 m%Yak m;%fha B fldgi muKla úNd. 

Yd,dfjka msg;g f.k hdug Tng 

wjir we;'  

mÍCIljrekaf.a m%fhdackh 

i|yd muKs' 

fojeks m;%h i|yd 
fldgi m%Yak wxlh ,enq ,l=Kq 

 

        A 

01  
02  
03  
04  

 

 

 

        B 

05  
06  
07  
08  
09  
10  

tl;=j  
        

         wjidk ,l=K 

b,lalfuka 

 

 

wl=ßka 

 

 

 

                                    w;aik 

W;a;r m;% mÍCIl  

 

wëCIKh lf<a (  

 

 

ish¨ u ysñlï weúßKs  / All Rights Reserved  
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wOHhk fmdÿ iy;sl m;% ^Wiia fm<&" 12 fY%AKsh" f;jkjdr mÍCIKh" 2019 cQ,s 
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S 

njd; khfhzf; fy;tpj; jpizf;fsk; 
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fuu ;Srefõ 
lsisjla  
fkd,shkak' 𝐀  fldgi - jHqy.; rpkd 

 

01. úoHd.dr p,wkaúCIfha m%Odk mßudKh 0.5 mm fldgia j,ska hqla; jk w;r jZksh¾ mßudKh idod 

we;af;a m%Odk mßudK fldgia 49 la iudk fldgia 50 lg fnoSfuks' 

 

(a) (i) WmlrKfha j¾ksh¾ mßudK fldgil w.h ,shkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(ii) tys l=vdu ñkqu fidhkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(b) p, wkaùCIfhka mdGdxl ,nd .ekSug m%:u iSreudre lsÍï folla isÿ l< hq;=h' Bg wod<j my; 

j.=j iïmQ¾K lrkak' 

 iSreudrej isÿlrK wdldrh 

1'   

2'   

 

(c) ùÿre flaIsl k,hl wNHka;r úIalïNh fiùug p, wkaúCIh fhdod .;a úg wkaùCIh ;=<ska 

isÿf¾ m%;sìïNh yria lïì u; my; mßos ksÍCIKh úh' Bg wod, mdGdxl 4 fuys oelafõ' 

 

 

 

isria mßudK mdGdxl (  28.52 mm  29.01 mm 

;sria mßudK mdGdxl (  20. 15 mm  20.63 mm 

 

(i) flaYsl k,fha isÿf¾ uOHkHh úIalïNh fidhkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(ii) fuysoS ;sria yd isria mrudK foflkau mdGdxl ,nd .kafka wehs@ 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(iii) rEmfha olajd we;s rn¾ k<fha w÷re l< fldgfia yria lv j¾.M,h 

.Kkh lsßu i|yd ñKqï ,nd .ekSug Tng my; WmlrK imhd we;'   

j¾ksh¾ le,smrh"   p, wkaùCIh"   

uhsfl%dógr bial=remamq wdudkh  

ta i|yd ,nd .; hq;= ñKqï iy Ndú; lrk WmlrK i|yka lrkak' 

ñKqu WmlrKh 

1'  

2'  

 

^;=kajeks msgqj n,kak& 
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fuu ;Srefõ 
lsisjla  
fkd,shkak' (d) hï mÍCIKhla i|yd my; oelafjk o¾Ylh p, wkaúCIh ;=<ska ne¨úg yria lïì u; ksÍCIKh 

jk whqre oS we;s yria lïì u; we| olajkak' 

 

 

 

 

     o¾Ylh 

 

 

02. úoHd.drfha oS m%siauhl wjê fldaKh fidhd tu.ska m%siauh ;kd we;s øjHfha j¾;k wxlh fiùfï   

mÍCIKhla ie,iqï lsÍug Tng kshuj we;' ta i|yd Tng my; WmlrK imhd we;'  

 m%siauhla"  iqÿ lvodishla"  m%udKj;a mßos w,a fmfk;s" 

 is;a;ï mqjrejla"  mqjre lgq 

 

(a) (i) fuu mÍCIKh i|yd wjYH jk kuq;a by; imhd fkdue;s jeo.;a WmlrK 2 la ,shkak' 

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

     (ii) my; rEmfha fmkajd we;af;a wosk mQjrej u; ;nk ,o  

iumdo m%siauhls'  
 

m%;sìïNh ksÍCIKh i|yd O1, O2 we,afmfk;s w;=ßka l=ula  

jia;=j f,i f;dard .kafka o@ fya;=j meyeos,s lrkak' 

f;dard.; hq;= we,a fmfk;a;' (''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

fya;=j ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

   (iii) BC mDIaGfhka ks¾.; jk lsrKfha .uka ud¾.h msysgqùu i|yd Tn wkq.ukh lrk  

mÍCIKd;aul l%ufõoh i|yka lrkak'  

mshjr I ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

mshjr II ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

   (iv) wjê fldaKh fiùu i|yd Tn úiska l< hq;= ks¾udKfha mshjr i|yka lrkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

 

 

A  

B  C  

O1  O2  

10 

^y;rjeks msgqj n,kak& 
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fuu ;Srefõ 
lsisjla  
fkd,shkak'     (v) fuys oS ukskq ,enq fldaKh 83036′ kï m%siau øjHfha j¾;k wxlh fidhkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(b)     m%siauh idod we;s øjHhg jvd jeä j¾;kdxlhla iys; udOHhl m%siauh ;nd we;s úg BC  

uqyqK;ska m%;sìïNhla ksÍCIKh l< yels o@ fya;= olajkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(c)     fjk;a øjhla fhdodf.k by; wdldrhgu ùÿre-øj w;=re uqyqK; i|yd fidhd.;a  wjê  

        fldaKh 600 20′ kï tu øjfha j¾;k wxlh fidhkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

 

03. mÍCIKd.drfha oS ixjD; wkqkdo k,hla iy tla iriq,la Ndú;fhka jd;fha èjks m%fõ.h iy k,fha 

wdka; fYdaOkh fiùfï mÍCIKhla isiqfjl= ie,iqï lrhs' ta i|yd fofl<jr újD; 60 cm la muK 

os. taldldr k,hla" ixLHd;h 500 Hz jQ iriq,la" c,h msß Wi ùÿre irdjla iy wdOdrlhla imhd 

we;'  

 

(a) jd;fha èjks m%fõ.h r|d mj;sk fN!;sl idOl ;=kla ,shkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(b) fuu mÍCIKh i|yd Tyqg wjYH jk by; olajd fkdue;s WmlrKh l=ula o@ 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(c) fuu mÍlaIKhg wod< ksjeros mÍlaIKd;aul wegjqu we| fldgia kï lrkak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

10 

^miajeks msgqj n,kak& 



5 
 

 
 

fuu ;Srefõ 
lsisjla  
fkd,shkak' (d) (i) k,fha fl<jrla c,h ;=, .s,ajd mÍCIKh isÿ lsÍug fya;= folla i|yka  lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(ii) oS we;s iriq, iu`. k,h ;=, jdhq lf|a uQ,slh iy m<uq Wmß;dkh hk wkqkdo wjia:d  

     ,nd .kakd wdldrh fláfhka i|yka lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(iv) wkqkdo wjia:d folg wod,j k,h ;=, iEfok ia:djr ;rx. rgdjka my; rEmj, we|    

Bg wod< lïmk úê i|yka lrkak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lïmk úêh (''''''''''''''''''''''''''''''''''''''   lïmkh úêh ( ''''''''''''''''''''''''''''''''''''''''' 

 

 

 

(iv) wdka; fYdaOkh (𝑒) iys;j Tn ,nd .kakd ñKqï fol 𝑙1 iy 𝑙2 f,i by; rEmj,  

      ksjerosj ,l=Kq lrkak' 

 

(𝑣) ,nd.;a ñKqï ms<sfj,ska 16.5 cm iy 50.5 cm kï 𝑉 iy 𝑒 ks¾Kh lrkak'  

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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fuu ;Srefõ 
lsisjla  
fkd,shkak'  

04. tlsfkl ñY%jk øjj, >k;aj iei|Su i|yd 

úoHd.drfha oS Ndú; l< yels WmlrKhla f,i fyh¾ 

WmlrKh ie,lsh yelsh' th Ndú;fhka CuSO4 

ødjKhl idfmalaI >k;ajh fidhk wjia:djla 

rEmfha oelafõ' 

 
 

(i) øj loka ia:dms; lr .ekSu i|yd wkq.ukh lrk l%shdud¾.h l=ula o@  

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(ii) øj loka ia:dms; jQ miqj tajd msysgk wdldrh by; rEmfhau we| olajkak' 
 

(iii) ñkqï .ekSfï oS wjYH jk rEmfha olajd fkdue;s whs;u folla i|yka lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(iv) ix;=<k øj l|ka j, Wi ℎ1 yd ℎ2 ^ ℎ1 > ℎ2) f,i rEmfha ,l=Kq lrkak'   

(v) 𝐵 yd 𝐷 ,CIHj, mSvk i|yd m%ldYk ℎ1" ℎ2 yd k,h ;=< isrù we;s jd;fha mSvkh 𝑃 

weiqfrka ,shkak' c,h yd CuSO4 ys >k;ajhka ms<sfj,ska 𝜌𝑊 iy 𝜌𝐶𝑢 f,i i,lkak' 

𝑃𝐵 = '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

𝑃𝐷 = '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

(vi) ℎ1,  ℎ2 " 𝜌𝑊 iy 𝜌𝐶𝑢 w;r iïnkaO;djhla ,nd.kak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(vii) CuSO4 j, idfmalaI >k;ajh fiùug wod< o< m%ia;drh my;ska w|skak' mrdhla; úp,Hh ℎ2 

f,i i,ld wlaI ksjerosj kï lrkak'  

 

  

 

 

 

 
 

(viii) m%ia:drfha wkql%uKh 0.80 yd c,fha >k;ajh 1000 kg m−3 kï CuSO4 j, >k;ajh 

fidhkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(ix) fuys oS tlsfklg wdikak >k;aj we;s øj folla f;dard .ekSfï oS we;sjk jdish l=ula o@ 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 10 
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𝐁 fldgi - rpkd 

m%Yak y;rlg muKla ms<s;=re imhkak 
 

 

05. ialkaOh 5 kg yd os. 10 m  jk AB taldldr oKavl A fl<jrg ;ka;=jla u.ska ialkaOh 12 kg jk 

ialkaOhla iïnkaO lr tu fl,jf¾ isg 4 m wE;ska Rcq isria oKavla iu`. új¾;kh lr we;' B 

fl,jrg iïnkaê; ieye,ä  isria ;ka;=jla u.ska oKav ;sriaj r|jd we;' 

 

 

 

 

 

 

 

 

 

(a) (i) oKav ;sriaj mj;sk úg B fl,jrg iïnkaê; ;ka;=fõ wd;;sh l=ula o@ 

 

(ii) ialkaOh 20 kg jk <ufhl= by; ieleiafï A fl,jf¾ isg B fl,jrg weúo hdug mgka  

     .kS kï oKafâ ;sria msysàu fjkia fkdù Tyqg weúo hd ye;s Wmrsu ÿr .Kkh lrkak' 

 

(b) fuys 12 kg ialkaOh idfmaCI >k;ajh 1.2 la jk øjhl iïmQ¾Kfhkau .s,ajhs' 12 kg ialkaOh 

;kd we;s øjHfha >k;ajh 1500 kg m−3 fõ' 

 

(i) AB oKav kej;;a ;sriaj msysgk yd B ys wd;;sh by; (a)(i) ys wd;;shgu iudk jk 

mßos wijq ,CIHh úia:dmkh l< hq;= m%udKh yd osYdj fidhkak' 

 

(ii) kj msysgqfï oS wijq ,CIHfha m%;sl%shdj l=ula o@ 

 

(c) rEmfha oelafjk wdldrhg ieliau msysgk wjia:djl 12 kg jia;=j 3 rad s−1 iS>%;djhlska ;sria 

jD;a;hl N%uKh ùug i,iajk ,oS' 12 kg ialkaOhg iïnkaê; ;ka;=fõ os. 2 m  kï tu 

;ka;=fõ wd;;sh .Kkh lrkak' 

 

(d) rEmfha oelafjk wdldrhg moaO;sh msysgk wjia:djl B g iïnkaê; ;ka;=j bj;a lr AB oKav 

;sriaj msysgk mßos wijq ,CIHh jgd 1 rad s−1 fldaKsl m%fõ.fhka N%uKh ùug mgka .kakd 

,oSs' túg 12 kg isg wijq ,CIHhg we;s ;sria ÿr 5 m fõ kï 12 kg ialkaOhg iïnkaê; kj 

;ka;=fõ os.;a th isri iu`. idok fldaKhla .Kkh lrkak' 

(tan 26. 50  ≏ 0.5, cos 26. 50  ≏ 0.9 sin 26. 50 ≏ 0.45)   

 

 

 

12 kg  

. A   B   . 

^wgjeks msgqj n,kak& 
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06. w;S;fha f.dúfmd< j, ;kd we;s .eUqre ,sx j,ska c,h by<g .ekSug f.dùka fhdod.;a onrhl o< 

ieleiaula my; ^1& rEmfha oelafõ' ^2& rEmfha oelafjkafka tys me;s fmkquls' 

mksÜgqj tiùu i|yd fhdod .kakd ieye,ä  wú;kH ;ka;=j is,skavrdldr oKav (A) jgd T;d we;'  

ñksid úiska wdOdrl ,Sjrh N%uKh lrñka mksÜgqj by<g fyda my,g f.k hkq ,efí' fuys 

is,skavrdldr oKav wdOdrl ,Sjrh iu. ;ks moaO;shla f,i N%uKh fõ' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

(a) ñksid wdOdrl ,Sjrh uqodyeßh úg mksÜgqj ,s| ;=,g .uka lrkafka kï"  

(i) A iy B ys p,s;hg wdOdrjk n, by; ^2& rEmh Tfí ms<s;=re m;%fha we| tys ,l=Kq 

lrkak' 

(ii) A oKav N%uKh jkafka wehs oehs fláfhka i|yka lrkak' 

 

(b) A oKafâ p,s;hg tfrysj 3.4 Nm l ksh; iM, >¾IK jHj¾;hla l%shdlrkafka hhs i,lkak' 

(i) oKav u; τ jHdj¾;hla fhdod f¾ähka θ fldaKhlska N%uKh lsÍug l< hq;= ld¾hh 

i|yd m%ldYkhla ,shkak' 
 

(ii) B mksÜgqj ,sf`oa c, mDIaGhg 12 m la by<ska ;nd ksYap,;djfhka uqod yß kï B ,sf`oa 

c, mDIaGfha .efgk fudfyd; olajd p,s; ld,h ;=, A oKav N%uKh jQ jg ixLHdj 

fidhkak' A ys wrh 10 cm o π = 3 f,i o .kak' 

(iii) tu ld,h ;=, oKafâ N%uKhg tfrysj >¾IK jHj¾;k u.ska lrk ,o ld¾hh 

fidhkak'  
 

(iv) Yla;s ixiaÓ;sl kshuh fhoSfuka mksÜgqj c, mDIaGfha .efgk m%fõ.h o tu fudfydf;a 

A oKav N%uKh jk fldaKsl m%fõ.h o fidhkak' A oKav iys; N%uK moaO;sfha wCIh 

jgd wjiaÓ;s >Q¾Kh 0.05 kg m2 o ysia mksÜgqfõ ialkaOh 4 kg o fõ' 

(v) mksÜgqj c,fha .eàfuka wk;=rej laIKsl ksYap,;djhlg m;a ù bkamiq we,ù tys c,h 

msfrñka .sf,k f;la ld,h ;=, ;ka;=j ,sys,aùu isÿfõ' tu ld,h ;=, A oKav fldaKsl 

ukaokhlg ,la ù k;r fõ kï tu ld,h ;=< th N%uKh jQ jg ixLHdj wdikak mQ¾K 

ixLHdjg fidhkak' 

^1& rEmh 

 

wdOdrl ,Sjrh 

 

is,skavrdldr oKav (𝐴) 

 

mksÜgqj (𝐵) 

 

B  

 

A  

 

^2& rEmh 

 

^kjjeks msgqj n,kak& 
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(c) mksÜgqjg msreKq c,fha ialkaOh 16 kg hhs i,lkak' 

(i) c,h iys; mksÜgqj ,sfoka by<g f.k taug ñksid oKav u; m%;súreoaOj fhosh hq;= wju 

jHdj¾;h fidhkak' 
 

(ii) A oKafâ wCIfha isg wdOdrl ,Sjr ndyqjg we;s os. rEmfha olajd we;s mßos 50 cm la kï 

ñksid úiska ,Sjr ndyqj m%;úreoaOj N%uKh lsÍug th u; fhosh hq;= wju n,h fidhkak' 

 

07. k,dj kdo lrñka Odjkh jk .s,ka r:hla wm foig <`.d jk úg tys k,d y`v jeä ixLHd;hlska 

hq;=j;a" r:h wm miqlr Odjkh jk úg wvq ixLHd;hlska hq;=j;a Y%jKh jkafka o" wm Yío m%Njhla 

foig .uka .kakd úg tys ixLHd;h jeä f,i o" bka bj;g .uka .kakd úg ixLHd;h wvq f,i o 

ksÍCIKh jkafka o" rd;%S wyi ksÍCIKfha oS iuyr ;re r;= meyefhka o" iuyr ;re ks,a meyefhka 

o" ksÍCIKh jkafka o" fvdma,¾ wdprKh fya;=fjks' tf,iu jjq,ka" ;,auiqka" fvd,amska u;aihka 

jeks i;=ka ;u .uka ud._fhys we;s ndOl y÷kd .ekSug Wmfhda.S lr .kafka o fvdma,¾ wdprKh hs' 

 

;jo ;drld j, N%uK fõ.h " fudag¾ r: Odjk fõ.h yd reêr ixirK fõ.h uekSu i|yd fhdod 

.kafka o fvdma,¾ wdprKh hs' 

 

fmd,sia ks,OdÍka fhdod .kakd fõ.udk WmlrKhla (Police Speed Trap) ixLHd;h f0 jk 

wdf,dalfha fõ.fhka (c) .uka lrk laIqø ;rx. (Micro waves) ksl=;a lrhs' tu ;rx. bosßhg 

meñfKk fudag¾ r:fha jeoS mrdj¾;kh fõ' fudag¾ r:hg ;rx. <`.d ùfï oSs jeä ixLHd;hla 

ksÍCIKh jk w;r bka mrdj¾;kh jk ;rx. kej; fõ.udkh fj; meñKsfï oS o jeä ixLHd;hla 

fmkajhs' WmlrKh ksl=;a lrk ;rx. j, ixLHd;h f0 iy kej; <`.d jk mrdj¾;s; ;rx. j, 

ixLHd;h f ′ w;r ixLHd; fjki fya;=fjka we;sjk kq.eiqï wdOdrfhka fudag¾ r:fha fõ.h ukskq 

,efí'  

^wdf,dalfha fõ.h c = 3 × 108 m s−1&  

 

i. fvdma,¾ wdprKh hkq l=ula o@ 

 

ii. fvdma,¾ wdprKh weiqfrka meyeos,s lr.; yels ixisoaêhlaa iy tys m%dfhda.sl Ndú;hla 

i|yka lrkak' 

 

iii. fmd<sia ks<Odßfhla ;ud foig V fõ.fhka tk fudag¾ r:hla fj;g fõ.udkhlska 

;rx. ksl=;a lrhs' tu ;rx. r:h u; m;s;jk ixLHd;h f1 i|yd m%ldYkhla ,nd .kak' 

 

iv. r:fha .egqkq ;rx. mrdj¾;kh jk ixLHd;h l=ula o@ 

 

v. fõ.udkh wkdjrKh lr .kakd  ;rx.j,  ixLHd;h f ′ i|yd m%ldYkhla ,nd .kak' 

 

vi. fõ.udkh ksl=;a lrk ;rx. iy thg kej; <`.d jk ;rx. w;r ixLHd; fjki 

^kq.eiqï ixLHd;h& 
 

 ∆f =
2V

C
f0 nj fmkajkak' ^V ≪ C f,i i<lkak'& 

 

vii. tu ixLHd; fjki ∆f" ksl=;a lrk ;rx. j, ixLHd;h f0 g orK wkqmd;h 8 × 10−7 

kï fudag¾ r:fha m%fõ.h fidhkak' 

^oyjeks msgqj n,kak& 
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viii. fmd<sia ks,Odßhd r:h kej;aùug ix{d lsÍfuka miqj o Tyqj miqlr f.dia u`o fõ,djlg 

miq r:fha m%fõ.h 20 m s−1 kï" túg kq.eiqï ixLHd;h ∆f fidhkak' ^CIqø ;rx. j, 

ixLHd;h 1 × 1010Hz fõ& 

 

08. wjê fldaKh yd mQ¾K wNHka;r mrdj¾;kh hk ixisoaëka meyeos,s lrkak' tu wjia:d j,x.= jk 

;;aj i|yka lrkak' 

 

(a) (i) ßla;fha oS yd ùÿre ;=, oS wdf,dalfha fõ.hka ms<sfj,ska  3 × 108 m s−1 yd   2 × 108m s−1   

    fõ' ùÿrej, j¾;k wxlh fidhd ùÿre-jd; w;=re uQyqK; i|yd wjê fldaKh .Kkh lrkak' 

 

(iii) rEmfha oelafjk ùÿre l=Üáhg we;=M jk ish`Mu lsrK AB mDIaGfhka mQ¾K wNHka;r 

mrdj¾;khg n÷ka jk nj fmkajkak' 

              ^θ = 0 wjia:dj fkdi,ld yßkak'& 

 

 

 

 

 

 

(iii) mQ¾K wNHka;r mrdj¾;kfha fhÿula f,i m%ldY ;ka;= ye|skaúh yel' 

wdf,dal ;rx.  lsisÿ Yla;s ydkshlska f;drj úYd, ÿr m%udKj,g iïfma%IKh lsÍu i|yd 

Ndú;d jk kuHYS,s øjH úfYaIhlska m%ldY ;ka;= ksmojd we;' uOHfha j¾;kdxlh n1 jk 

mrdoDIH øjHlska o ndysr wdjrKh j¾;kdxlh n2 jk  mrdoDYH øjHhlska n1 > n2iukaú; 

fjhs' mQ¾K wNHka;r mrdj¾;k u.ska wdf,dal lsrK fuu ;ka;= Tiafia úYd, ÿr m%udKj,g 

iïfm%aIKh flf¾' ikaksfõokh lghq;= fukau Y,H ffjoH lghq;= i|yd o m%ldY flos 

nyq,j Ndú;d fjhs' 

 

 

 

 

 

 

by; wNHka;r mdIaGfha oS mQ¾K wNHka;r mrdj¾;khg n÷kaùug θ g ;sìh hq;= Wmßu 

w.h θm yd by; n1 yd n2 weiqfrka my; iólrKh fok nj fmkajkak' 

θm = sin−1 (n1sin−1 (
π

2
− sin−1 n2

n1
))  

 

 

 

(iv) n1 = 1.5  n2 = 1.4 úg θm fidhkak' 

 

𝜃  

𝑛 = 1  

𝑛 = 1.5  

𝑛 = 1  

𝑛 = 1  

𝑛 = 1  

𝑛2  

𝑛1  

𝑛2  

𝑛 = 1  

A B 

^tfldf<diajeks msgqj n,kak& 
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(v) θm w.h by; w.hg jvd jeä kï l=ulafõ o@ 

 

(vi) mDIaGj, oSs isÿjk mQ¾K wNHka;r mrdj¾;k 3 la i|yd lsrK igyk w|skak' 

 

(b) (i) iuyr m%ldY ;ka;= j, yrh ilid we;af;a uOHfha isg j¾;kdxlh l%ufhka wvqjk wdldrhg  

kï by; θm m;k fldaKhlska we;=,ajk talj¾K wdf,dal lsrKhla i|yd mQ¾K wNHka;r 

mrj¾;kh isÿjk wdldrh we| olajkak' 

 

(ii) by; θm fldaKhlska we;=`M jk iqÿ wdf,dal lsrKhl r;= yd oï j¾Kh mq¾K wNHka;r  

mrdj¾;kh isÿjk wdldrh we| fmkajkak' 

 

(iii) m%ldY ;ka;=j, m%fhda.sl fhÿï fokak' 

 

(iv) tys we;s jdishla i|yka lrkak' 

 

09. ñksia lk b;d úYsIaG .Kfha Yío wkdjrlhla f,iska úoHd{fhda i,l;s' idudkH ñksia lklg 

ixLHd; mrdih 20 Hz − 20000 Hz jQ Yíohla 10−12 W m−2 isg 1 W m−2 olajd jQ ;Ssj%;d mrdihlska 

Y%jKh l< yelsh' 

 

wmg Y%jKh jk Yíohka fjka fjkaj y÷kd .ekSu i|yd mj;sk m%Odk ,dCIKsl .=K ;=kla .ek 

fN!;sl úoHdfõ i|yka fõ' 

 

(i)  by; i|yka èjksfha ,dCIKsl .=K ;=k i|yka lrkak' 

 

(ii) èjks ;Sj%;djh w¾: olajkak' 

 

(iii) èjks ;Sj%;djh rod mj;sk idOl ,shd olajkak' 

 

(iv) 100 W CIu;djhla we;s èjks m%Njhlska 7 m ÿßka jQ ,CIHhl èjks ;Sj%;djh fidhkak' 

 

(v) b;d mq`M,a mrdihl mj;sk Yío ;Sj%;djhla wmf.a lKg ixfõoSs jk ñkqu èjks ;Sj%;d uÜgu" β 

f,i y÷kajhs' fuys  β = 10 log10  [
I

I0
] u.ska ,nd foa' 

 

(a) by; m%ldYkfha  I iy  I0 y÷kajkak' 

 

(b) Y%jH;d yd fõokd foay,sh w.hkag wod< èjks ;Sj%;d uÜgï fidhkak' 

 

(c) P1 CIu;djhla we;s m%Njhka u.ska R1 ÿrl oS" β1 ;Sj%;d uÜgula we;s lrhs' P2 CIu;djhla 

we;s m%Njhla u.ska R2 ÿrlska β2 ;sj%;d uÜgula we;s lrhs kï" β1 − β2 i|yd m%ldYkhla 

P1, P2, R1 yd R2 weiqßka f.dvk.kak' 

 

^fodf<diajeks msgqj n,kak& 
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(d) frdla ix.S;{hkaf.a ixo¾Yk j, oSs Tjqkaf.a Y%jkh wdrCId lr .ekSug úfYaIs; jQ lka wen 

(ear plug) me,| .kshs' lka wenhla u.ska ;Sj%;d uÜgu 10 dB lska my, ouhs kï tu.ska 

èjks ;sj%;djh wvqlrk idOlh fidhkak' 

 

(vi) (a) my; oS we;s ;rx. folg wod<j fjkia jk yd iudk jk èjks ,dlaIKsl fjk fjku  

     i|yka lrkak' 

 

 

 

 

 

 

 

 

 

 

10.  (i) ùÿre-øj WIaK;ajudkj, WIaK;ajñ;sl øjhla f,i riosh fyda uOHidr Ndú; lrhs' uOHidr  

     yd riosh Ndú;fha we;s jdis iy wjdis fol ne.ska i|yka lrkak 

 

       (ii)   ùÿre - riosh WIaK;ajudkhl n,anhl wNHka;r mßudj 0℃ oS 0.2 cm3 fõ' i'W'mS oS oshjk  

whsiaj, .s,a jQ WIaK;ajudk n,anh tu ;;aj hgf;a oS kgk c,h iys; n÷kl .s,ajk ,oS'  

ùÿrej, f¾Çh m%idrK;djh 2.5 × 10−6 ℃−1 jk w;r riosfhys mßud m%idrK;dj 2 × 10−6 ℃−1 

fõ' ùÿre n,anhys mßudj iu`. ii|k úg flaYslfha mßud m%idrKh fkd.sksh yels ;rï l=vdh'  
 

WIaK;ajudk n,anh kgk c,fha .s,ajQ miq" 
 

(a) ùÿre n,anfha kj mßudj fidhkak' 
 

(b) riosfhys jeä jQ mßudj fidhkak' 
 

(c) WIaK;ajudkfha flaYslfha .ukal, riosh mßudj fidhkak' 
 

(d) iqÿiq flaIslhla Ndú;d lr ixfõoS;djh 1℃ lg 0.2 cm ke.aula we;sjk fia fuu 

WIaKa;udkh ksmojd we;akï flaYslfha yrialv j¾.M,h fidhd WIak;ajudkfha  

00 isg 100℃ i,l=K w;r mr;rh .Kkh lrkak'   

(e) WIaK;ajudk n,anh r;ajqjfyd;a WIaK;ajudkhg isÿjk ydksh j,lajd .ekSug 

fhdod we;s wdrCIl Wml%uh i|yka lrkak'  
 

(iii) jeros whqrlska l%udxlkh ù we;s WIaK;ajudkhl mßudKfha 0℃ yd 100℃ i,l=Kqq ms<sfj,ska  

−0.2℃ yd 98℃ WIaK;ajj,g wkqrEm fõ' fuu WIaK;ajudkh 600 lshjk úg ksjeros 

WIaK;ajh fidhkak' 

 

 

*  *  * 
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