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fufyhùu :  úÿir úoHd iÕrdj 
iïm;a odhl;ajh :  uydpd¾h ld,sx. nKavdr 

úoHd wOHdmk tallh 
fmardfoKsh úYaj úoHd,h  

 

A fldgi - jHqy.; rpkd 
 

ld,h meh 1 ls 
 

 

1.  rEmfha oelafjk mrsos wrh 𝑅 = 3 cm muK jk f,day f.da,hla wNHka;rfha 
jd; l=yrhla we;' jd; l=yrfha mrsudj 𝑣 fiùug YsIHfhl=g wjYH úh' fuys 
oS Tyq m<uqj f.da,fha uq¿ mrsudj 𝑉 ,nd .ekSug ;SrKh lrhs' fï i|yd Tyqg 
𝑅 ys ksjeros w.h ,nd .; hq;= fõ' 

 

(a) 𝑅 ys w.h ,nd .ekSu i|yd úoHd.drh ;=< Ndú;d l< yels ñkqï WmlrK folla kï lrkak' 

 1. ---------------------------------------------------------------------------------------------------------- 

 2. ---------------------------------------------------------------------------------------------------------- 

(b)  by; (a) ys i|yka ñkqï WmlrK foflka tlla Ndú;fhka 𝑅 = 3.001 cm f,i ,nd .kakd 
,oS'  

(i)  Ndú;d l< WmlrKfha l=vdu ñkqu l=ulao ? 

 ---------------------------------------------------------------------------------------------------------- 

(ii)  tu WmlrKfha m%Odk mrsudKh 0.5 mm fldgia j,ska i,l=Kq lr ;snQ w;r j¾ksh¾ 
mrsudKfha fldgia 50 la ;sìks'  

(1)  Y=kH i,l=Kq iumd; jk úg by; j¾ksh¾ fldgia .Kk yd iumd; jk m%Odk 
mrsudKfha fldgia .Kk fldmuK o? 

 ------------------------------------------------------------------------------------------------------ 

 ------------------------------------------------------------------------------------------------------ 

 ------------------------------------------------------------------------------------------------------ 

(2)  j¾ksh¾ mrsudK fldgfia uq¿ os. fldmuK o? 

 ------------------------------------------------------------------------------------------------------ 

 ------------------------------------------------------------------------------------------------------ 
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𝑊1 𝑊2 

𝑆1 𝑆2 

𝑆3 

𝑃1 
𝑃2 

𝑚 

isriaj ;nd we;s is;a;ï mqjrej 

𝑃1, 𝑃2  - iqug ieye,a,q lmams 

𝑆1, 𝑆2, 𝑆3 - ieye,a,q ;ka;= 

 𝑚   - f,day f.da,h 

 

  

(iii) 𝑅 i|yd ,enqkq mdGdxlfha m%;sY; fodaIh .Kkh lrkak'  

---------------------------------------------------------------------------------------------------------- 

(c)  ó,Õg f,day f.da,fha ialkaOh 𝑚 fiùu i|yd YsIHhd n, iudka;rdi% uQ,O¾uh fhdod 
.ekSug ;SrKh lrhs' ta i|yd Ndú;d l< yels mrsËKd;aul ieleiafuys rEm igykla 
my; olajd we;' 

 

 

 

 

 

 

 

 

 

(i)  YsIHhd 𝑚 f,day f.da,h u|la my;g weo w; yrsk ,oS' thska Tyq n,dfmdfrd;a;= jkakg 
we;af;a l=ulao ? 

------------------------------------------------------------------------------------------------------------ 

(ii)  ;ka;=j,g háka is;a;ï mqjrej u; lvodishla iúlr Tyq ;ka;=j, msysàu ,l=Kq lf<ah' 
fï i|yd wkq.ukh l< hq;= mshjr ,shkak'  

------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------ 

(iii)  by; c (ii) ys isÿ l< l%shd mámdáfhka miq j isÿ l< hq;= oE wkqms<sfj<ska olajkak' 

1.  ------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------ 

2.  ------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------ 

3.  ------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------ 

(iv)  mrsËKd;aulj ,nd .;a m%;sM,fhys ksrjoH;djh ;yjqre lr .; yels jkafka 
flfia o?   

 ------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------ 

(d)  wka;¾cd,h Ndú;fhka f.da,h idod we;s f,day j¾.fha >k;ajh (𝑑) i|yd iïu; 
w.hla ,nd .ekSug Tyqg yels úh'   

(i)  f.da,h ;=< mj;sk f,day mrsudj i|yd m%ldYkhla 𝑚 yd 𝑑 weiqfrka ,nd .kak' 
fuys oS l=yrh ;=< jQ jd;fha ialkaOh fkdi,ld yrskak' 

 ------------------------------------------------------------------------------------------------------ 
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𝑃 𝑄 

𝑃 

(ii)  tkhska" l=yrfha mrsudj (𝑣) i|yd m%ldYkhla 𝑚, 𝑑 yd 𝑅 uÕska ,shkak' 

------------------------------------------------------------------------------------------------------ 

(e)  (i) 𝑣 fiùug Wvql=re f;rmqï ñkqï o Ndú;d l< yels h' by; (c) ys i|yka l%ufhka f,day 
f.da,h u; Wvql=re f;rmqu ,nd .ekSu i|yd .; hq;= bosrs l%shd ud¾.h i|yka lrkak'  

------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------ 

 

(ii)  f,day f.da,h u; Wvql=re f;rmqu 𝑈 kï" jd; l=yrfha mrsudj 𝑣 i|yd m%ldYkhla 
,shkak' .=re;ajc ;ajrKh 𝑔 yd c,fha >k;ajh 𝑑𝑊 f,i .kak' 

------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------ 

 

02. my; rEmfha oelafjkqfha 𝑇 wd;;shlg hg;a lr we;s èjksudk lïìhl 𝑃 yd 𝑄 fia;= w;r lïì 
fldgihs' 𝑃 yd 𝑄 w;r lïì fldgi oS we;s iriq,la iuÕ uQ,sl;dkfhka wkqkdo úh' 

 

 

 

 

(a)  (i)  𝑃 yd 𝑄 w;r we;s jk ia:djr ;rx.fha ;rx. wdlD;sh by; rEmfha we| olajkak' 𝑃𝑄 os. 
𝑙0 kï ;rx.fha ;rx. wdhduh 𝜆 i|yd m%ldYkhla 𝑙0 weiqfrka ,shkak' 

------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------ 

(ii)  by; iriq, iuÕ èjksudk lïìh m<uq Wmrs;dkfhka wkqkdo jk wjia:dj o ,nd 
.kakd ,oS' fï i|yd 𝑃 fia;=j wp,j ;nd 𝑄 fia;=j bosrsfhka jQ fjk;a ia:dkhla lrd 
f.k hd hq;= úh' túg 𝑃 yd 𝑄 w;r kj ÿr 𝑙1 úh' 𝑄 ys kj msysgqu my; rEmfha olajd 
we;s jk ia:djr ;rx.fha yevh we| olajkak'  

 

 

 

(iii) 𝑙0 yd 𝑙1 w;r iïnkaO;djh ,nd .kak' 

------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------ 

(iv) by; iriq, iuÕ èjksudk lïìfha fojeks Wmrs;dkfha wkqkdo os. 𝑙2 kï" 𝑙2 i|yd 
m%ldYkhla 𝑙0 weiqfrka ,shd olajkak' 

------------------------------------------------------------------------------------------------------ 
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(b)  by; (a) ys i|yka iriq, iuÕ wkqkdo jk èjksudk lïìfha 𝑛 jeks Wmrs;dkfha os. 𝑙𝑛 kï" 
𝑙𝑛 i|yd m%ldYkhla  𝑙0 yd 𝑛 weiqfrka ,shd olajkak'   

------------------------------------------------------------------------------------------------------ 

(c)  by; (b) ys Tn úiska fok ,o m%ldYkfha ksrjoH;djh mrsËd lsrSug YsIHfhl= woyia lrhs' ta 
i|yd Tyq úoHd.drfha we;s èjksudkh Ndú;d lrhs' èjksudkfha lïìh yryd hk isria 
yrialvla rEmfha olajd we;' 

 

 

 

 

 

 

 

(i)  ixLHd;hka 256 Hz, 320 Hz, 426 Hz yd 512 Hz jQ iriq,a Tyqg imhd we;' fuu l¾;jH 
i|yd WÑ; iriq, l=ulao? Tnf.a f;aÍug fya;=j fokak'  

------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------ 

 

(ii)  lïìhg wd;;shla ,nd oSu i|yd my; ialkaO Ndr imhd we;' 

 1 kg, 2 kg, 3 kg iy 5 kg 

 mrSËKh i|yd jvd;a iqÿiq ialkaO Ndrh l=ulao ? Tnf.a f;aÍug fya;=j fokak'  

------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------ 

 ------------------------------------------------------------------------------------------------------ 

(iii)  m<uqj YsIHhd uQ,sl;dkhg wkqrEm lïmk os. 𝑙0 uek .ekSug woyia lrhs' fuys oS"   

(1)  wdrïNfha oS fia;= w;r mr;rh l=uk m%udKhl mj;ajd .; hq;= o? 

  ------------------------------------------------------------------------------------------------------ 

(2)  wkqkdo wjia:dj ,nd .ekSu i|yd Ndú;d jk lvodis wdfrdaylj, m%udKh l=ula 
úh hq;= o? 

  ------------------------------------------------------------------------------------------------------ 

(3)  wdfrdayl ;eìh hq;= ia:dkh l=ula o? 

  ------------------------------------------------------------------------------------------------------ 
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(iv)  YsIHhd ixLHd;h 320 Hz jQ iriq, Ndú;d lr mrsËKh isÿ lf,a h' Tyq lïìfha t,a,Q 
Ndrh 20 N úh' èjksudk lïìfha iM, os. 90 cm fõ' lïìfha tall os.l ialkaOh 

8.0 × 10−4 kg m-1 la fõ' √10 = 3.16 f,i i,lkak' 

(1) èjksudk lïìh ;=< we;s jk ;rx.fha fõ.h fldmuK o? 

  ------------------------------------------------------------------------------------------------------ 

  ------------------------------------------------------------------------------------------------------ 

(2) by; iriq, Ndú;fhka Tyqg uQ,sl;dkh" m<uq Wmrs;dkh iy fojeks Wmrs;dkhg 
wod< wkqkdo wjia:d muKla ,nd .; yels nj fmkajkak' 

  ------------------------------------------------------------------------------------------------------ 

  ------------------------------------------------------------------------------------------------------ 

  ------------------------------------------------------------------------------------------------------ 

  ------------------------------------------------------------------------------------------------------ 

  ------------------------------------------------------------------------------------------------------ 

 

03. c,fha jdIamSlrKfha úYsIaG .=ma; ;dmh 𝐿 fiùug wjYHj we;' fï i|yd fhdod.; yels WmlrK 
lÜg,hla my; rEm igyfka oelafõ'  

 

(a)  rEm igyfka oelafjk 1, 2, 3 yd 4 fldgia kï lrkak' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b)  mrsËKh isÿ flfrk w;r;=r isÿúh yels mrsËKd;aul fodaI;a tajd bj;a lr .kakd whqre;a 

i|yka lrkak' 
 
   fodaIh     bj;a lr .kakd wdldrh 

  

 -----------------------------------  ---------------------------------------------------------- 

 -----------------------------------  ---------------------------------------------------------- 

 -----------------------------------  ---------------------------------------------------------- 

 -----------------------------------  ---------------------------------------------------------- 

 

 

 
 

 
 

1.  --------------------------------------- 

2.  -------------------------------------- 

3.  -------------------------------------- 

4.  -------------------------------------- 
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(c)  yqud,h tl;= lsrSug fmr ms<sfj,ska ,nd .; hq;= mdVdxl ;=k fudkjd o? tajdg iqÿiq ixfla; 
fokak 

 
 1. ------------------------------------------------------------------------------------------------------- 

 2. ------------------------------------------------------------------------------------------------------- 

 3. ------------------------------------------------------------------------------------------------------- 

 

(d)  yqud,h tl;= lr .ekSfuka miqj ,nd.; hq;= mdVdxl fol wkq ms<sfj,ska i|yka lrkak' 
tajdg iqÿiq ixfla; fokak' 

 
 1. ------------------------------------------------------------------------------------------------------- 

 2. ------------------------------------------------------------------------------------------------------- 

  

(e)  (i)  jdIamSlrKfha úYsIaG .=ma; ;dmh (𝐿) w¾: olajkak'  
 

------------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------- 

(ii)  by; ,nd.;a mdGdxl j,g fhdod.;a ixfla; weiqfrka 𝐿 we;=<;a m%ldYkhla ,shd 
olajkak' c,fha yd le,rsógrfha úYsIaG ;dm Odrs;d w.hka ms<sfj,ska 𝐶𝑤 yd 𝐶𝑠 f,i 
i,lkak' 

 
 ------------------------------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------------------------------- 

(f)  (i)  L ys ksrjoH;djh i|yd jvd;a u ksjerosj .; hq;= mdVdxlh l=ula o? 
 

 ------------------------------------------------------------------------------------------------------------- 

(ii)  thg fya;=j olajkak' 
 
 ------------------------------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------------------------------- 

(g)   100 oC ys we;s c,h 1 cm3 la 100 oC ys we;s yqud,h njg m;a ùfï oS mrsudj 1671 cm3 fõ' 
c,h i|yd 𝐿 ys w.h 2.26106 J kg-1 jk w;r jdhqf.da,Sh mSvkh 1.0105 N m-2 nj i,lkak'  

 

(i)  100 oC ys we;s c,h 1 cm3 la 100 oC ys we;s yqud,h njg m;a ùfï oS isÿ lrk ndysr 
ld¾hh .Kkh lrkak' 

 
 ------------------------------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------------------------------- 

 

(ii)  fuys oS wNHka;r Yla;sfha jeä ùu fldmuK o? 
 
 ------------------------------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------------------------------- 
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E 

𝑉 

𝐴 
𝑅 

𝑅0 

𝑘 

𝐼 

𝑉 

(0,0) 

(iii)  tu wNHka;r Yla;sh jeh jQfha l=ula i|yd o? 

 

 ------------------------------------------------------------------------------------------------------------- 

 

04. úoHd.drfha oS ´ï kshufha i;H;dj mrsËd lsrSug YsIHfhl=g mjrd we;' ta l¾;jH i|yd Tyq úiska 
my; mrsm:h ilia lrk ,oS' fhdod.;a iïnkaOl lïìj, m%;sfrdaOh fkd.sksh yels h' YsIHhd 
úiska 𝑅 m%;sfrdaOlh yryd úNj wka;rh 𝑉 yd m%;sfrdaOlh ;=,ska .eÆ Odrdj 𝐼 uek .kakd ,oS' 

 

 

 

 

 

 

 

 

(a)  (i)  fuu mrsm:h Ndú;fha oS 𝑉 iy 𝐼 rdYs fol w;rska ksjerosj ,nd fok rdYsh l=ulao? 

 ------------------------------------------------------------------------------------------------------------- 

 

(ii)  wfkla rdYsh o ksjerosj ,nd .ekSug kï tla ñkqï WmlrKhl m%;sfrdaOh yd iïnkaOj 
mej;sh hq;= .=Kdx.h l=ulao? 

 ------------------------------------------------------------------------------------------------------------- 

 

(iii)  fjda,aÜógrfha iy weógrfha w.% + yd - ,l=Kq fhdod ksjeros iïnkaO;dj ;yjqre 
lrkak' 

(iv)  Odrdj 𝐼 iajdh;a; úp,H f,i fjkia lsÍug Odrd kshdulh (𝑅0) Ndú;d lrkq ,efí' 𝑅0 

i|yd m%;sfrdaO fmÜáhla fhdod .ekSu iqÿiq fkdjkafka ukao? 

 ------------------------------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------------------------------- 

 

(v) 𝑉 yd 𝐼 w;r n,dfmdfrd;a;= jk m%ia;drh my; rEmfha w|skak' tu m%ia;drh A f,i kï 
lrkak'  
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V 

𝐸  
D 

mA 

𝑅′  R  

Z 

X 

Y 

 

(vi)  by; m%ia;drh Ndú;fhka 𝑅 m%;sfrdaOlfha m%;sfrdaOh ;SrKh lrkafka flfiao? 

 ------------------------------------------------------------------------------------------------------------- 

 

(vii)  YsIHhdg 𝑅 ys w.h 2 Ω f,i ,enqfka hehs is;kak' Tn úiska (a)(ii) ys i|yka l< ñkqï 
WmlrKfha m%;sfrdaOh 50 Ω muK jQfha kï" YsIHhdg ,eìh hq;= m%ia;drh by; (v) 

fldgfia rEmfha we| olajkak' tu m%ia;drh B f,i kï lrkak [by; (v) ys Tn úiska 
we|s m%ia;drh i|yd (ii) ys i|yka m%;sfrdaO .=Kdx.h we;ehs i,lkak]'  

(viii) Tn úiska (a) (vii) fldgfia w|sk ,o m%ia;drh Ndú;fhka ñkqï WmlrKfha m%;sfrdaOh 
50 Ω muK nj ;yjqre lrkafka flfiao? 

 ------------------------------------------------------------------------------------------------------------- 

 ------------------------------------------------------------------------------------------------------------- 

 

(b)  ikaê osfhdavhla ´ï kshuh fkdms<smoS' D kï osfhdavhl fofl<jr úNj wka;rh 𝑉 iy 
th ;=<ska .,k Odrdj 𝐼 uekSug YsIHhd my; mrsm:h fhdod .kakd ,oS' A weógrh 
fjkqjg ñ,sweógrhla (mA) o"  fjda,aÜógrh f,i mrsmQ¾K fjda,aÜógrhla (V) o 
mrsm:hg fhdok ,oS' 𝑅 hkq wp, m%;sfrdaOhla yd 𝑅′ hkq Odrd kshdulhla fõ' 

 

 

 

 

 

 

 

 

 

(i) 𝑅′ Odrd kshdulh ksjerosj Ndú;d lrk wkaou fmkaùug my; oS we;s Odrd kshdulfha 
wod, w.%hka wi, X, Y yd Z ,ËH ,l=Kq lr fmkajkak' 
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(ii)  mrsm:fha fldaIfha wNHka;r m%;sfrdaOh fkdi,ld yersh yels w;r tys úoHq;a .dul 
n,h 6 V fõ' XY ys uq¿ m%;sfrdaOh 20 Ω fõ'  

(1) osfhdavfha fofl<jr úNj wka;rh (V) i|yd Wmrsu jYfhka 6 V ,nd .; fkdyels 
nj YsIHhdg fmksks' óg fya;=j l=ulao ? 

  ------------------------------------------------------------------------------------------------------- 

  ------------------------------------------------------------------------------------------------------- 

 

(2) V ys WmrSu w.h ,nd .ekSug Z iam¾Ylh ;sìh hq;= ,ËHh l=ulao?   

  ------------------------------------------------------------------------------------------------------- 

 

(iii)  YsIHhdg osfhdavh i|yd ,enqkq V-I m%ia;drh my; oelafõ' osfhdavfha yd mrsirfha 
WIaK;ajh 25 ℃ la úh' 

 

 

 

 

 

 

 

 

 

 

 

 

(1) fuu osfhdavh is,slka osfhdavhla o? c¾fïkshï osfhdavhla o?  

 ------------------------------------------------------------------------------------------------------- 

(2) osfhdavfha úNj NdOlfha w.h l=ulao?  

 ------------------------------------------------------------------------------------------------------- 

(3) osfhdavfha WIaK;ajh 35 ℃ la jQfha kï ,efnk V-I m%ia;drh by; rEmh u; u we| 
olajkak' 

 

 

 
 

 

***** Tng iqN wkd.;hla ***** 

- Prof. Kalinga Bandara - 
 


