
P a g e  | 1 

  
  

https://www.youtube.com/@prof.kalingabandara 

𝑂𝑂 

𝑚𝑚1 𝑚𝑚2 
𝑚𝑚 

𝜃𝜃 

 
 
 
 
 
 
 
 
 
 

 

ixúOdkh  : wkqrdOmqr uOH úoHd,hSh úoHd-.Ks; wxYh yd úoHd ix.uh 

wKq.%yh  : wkqrdOmqr uOH úoHd,hSh wdos YsIH ix.uh 
 

iïm;a odhl;ajh : uydpd¾h ld,sx. nKavdr 
 fN!;sl úoHd fomd¾;fïka;=j 

 fmardfoKsh úYaj úoHd,h  
 
nyqjrK .eg¿ i|yd ksjeros ms<s;=re:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

jHqy.; rpKd .eg¿ i|yd wdo¾Y ms<s;=re: 
 
 
01. mdie,a mrsËKd.drfha we;s n, iudka;rdi% WmlrK wegjqu Wmfhda.S lrf.k wiudldr yevhla we;s 

jia;=jla idod we;s øjHfha idfmaË >k;ajh fiùug ieliQ mrsËKhla rEmfha olajd we;' oS we;s 

jia;=fõ ialkaOh fidhd .ekSfï oS" ;ka;=j, msysàï ,l=Kq lr .ekSu fjkqjg" ;ka;= w;r fldaKh 

uekSug isiqfjl= ;SrKh lrhs' jia;=fõ ialkaOh ,nd .;a miqj" th idod we;s øjHfha idfmaË >k;ajh 

fiùug n,dfmdfrd;a;= fõ'  
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(a)  by; rEmfha olajd we;s mrsos ;ka;= len,s Ndú;fhka wod, ialkaO t,ajd iu;=,s; msysàul k;r 

jQ úg" O ys oS ;ka;= fldgia fol w;r fldaKh 𝜃𝜃 f,i msysgkq ,enQ wjia:djl oS 𝑚𝑚 ialkaOh 

i|yd m%ldYkhla ,shkak'   

 𝑚𝑚 = �𝑚𝑚1
2 + 𝑚𝑚2

2 + 2𝑚𝑚1𝑚𝑚2 cos𝜃𝜃  

(b)  .Kkh lr.;a 𝑚𝑚 ys w.h flfrys ;ka;= yd lmams w;r yg .kakd >¾IKh n,mEula we;s lrhs 

o keoao hkak meyeos<s lrkak' 

 >¾IKh n,mEula we;s lrhs' 

 ;ka;= fl<jrg ialkaO .eg .id ueo ;ka;=jg o ialkaO iïnkaO lrk ksid lmams yd ;kak= 

w;r yg .kakd >¾IKh ueo ;k;=fõ nr foig l%shd lrhs' túg .eg .id we;s ialkaOh 

iïnkaO l< hq;= ialkaOhg jvd wvq w.hla .kS' 

 

(c) 𝑚𝑚1, 𝑚𝑚2 yd 𝜃𝜃 w.hka fhdod .ksñka ,nd .kakd ialkaO w.fha ksjeros;djh ;yjqre lr .kafka 

flfia o? 

 isjqo~q ;=,dj fyda bf,lafg%daksl ;=,dj uÕska jia;=fõ ialkaOh uek .Kkfhka ,efnk w.h 

fh¥ ialkaOhg iudk oehs ne,Su'   

(e) ueo ;ka;=jg .eg .id we;s 𝑚𝑚 ialkaOh jd;fha mj;sk úg" wfkla ;ka;= fldgia w;r fldaKh 

𝜃𝜃 = 60° o" ;ka;=j,g .eg .id we;s ialkaOhka ms<sfj,ska 100 g yd 200 g o jQfha kï" 𝑚𝑚 ys w.h 

fidhkak (√7 = 2.65). 

 𝑚𝑚 = �1002 + 2002 + 2 × 100 × 200 × 1
2
  

 𝑚𝑚 = √7 × 104 = 265 g 

(f)  ueo ;ka;=fõ .eg .id we;s 𝑚𝑚 ialkaOh c,fha .s,S we;s úg" wfkla ;ka;= fldgia w;r fldaKh 

90° úh' 𝑚𝑚 ialkaOfha oDIH nr fldmuK o? (√5 = 2.25) 

 𝑚𝑚′ = √1002 + 2002 + 2 × 100 × 200 × cos 90°  

 𝑚𝑚 = √5 × 104 = 225 g 

(g) 𝑚𝑚 ialkaOh u; Wvql=re f;rmqu fldmuK o? 

 𝑢𝑢 = (𝑚𝑚−𝑚𝑚′)𝑔𝑔  

 𝑢𝑢 = (265 − 225) × 10−3 × 10 = 0.4 N 

(h) jia;=j idod we;s øjHfha >k;ajh fldmuK o? (c,fha >k;ajh 1000 kg m-3)  

 𝑚𝑚𝑚𝑚
𝑢𝑢

= 𝜌𝜌
𝜌𝜌𝑤𝑤

 uÕska" 𝜌𝜌 = 𝑚𝑚𝑚𝑚
𝑢𝑢

× 𝜌𝜌𝑤𝑤 = 265×10−3×10
0.4

× 1000 = 6625 kg m-3 

(i)  úIudldr yevh iys; jia;=fõ mrsudj (cm3) fldmuK o? 

 𝜌𝜌 = 𝑚𝑚
𝑉𝑉

 uÕska" 𝑉𝑉 = 𝑚𝑚
𝜌𝜌

= 265×10−3

6625
= 4 × 10−5 m3 = 40 cm3 
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𝜌𝜌 

𝑙𝑙2 

𝑀𝑀 èjksudk fmÜáh 

èjksudk lïìh wp, fia;=j ip, fia;= 

iqug lmamsh 

02. rEmfha oelafjkqfha ixLHd;h fkdokakd iriq,l ixLHd;h fidhd .ekSug ieliQ èjksudk wegjquls' 

fuys oS 𝑀𝑀 ialkaOh .s,ajd we;s øjh fjkia lrñka wkqkdo jk èjksudk lïìfha os. uek .kS' 𝑀𝑀 
ialkaOfha >k;ajh 𝑑𝑑 fõ' Ndú;d l< øjhkaf.a >k;aj (𝜌𝜌) w.hka ms<sfj,ska 𝜌𝜌1, 𝜌𝜌2, 𝜌𝜌3 yd 𝜌𝜌4 fõ' 

fuys 𝜌𝜌1 > 𝜌𝜌2 > 𝜌𝜌3 > 𝜌𝜌4 nj oS we;' 

 

 

 

 

 

 

(a) (i)  mrSËKh id¾:lj isÿ lsrSug jia;=fõ >k;ajh yd øjhkaf.a >k;aj w;r ;sìh hq;= 

iïnkaOh meyeos<s lrkak' 

 𝑑𝑑 > 𝜌𝜌  úh hq;= h' ke;fyd;a ;ka;=j u; wd;;shla we;s fkdfõ' túg ;ka;=fõ ;S¾hhla 

;rx. yg fkd.kS' 

(ii)  èjksudk lïìfha wd;;sh 𝑇𝑇, tall os.l ialkaOh 𝑚𝑚0 yd ixLHd;h 𝑓𝑓 jk iriq,g wod, 

uQ,sl wkqkdo os. 𝑙𝑙 kï" 𝑇𝑇, 𝑚𝑚0 yd 𝑙𝑙 hk rdYSka weiqfrka 𝑓𝑓 i|yd m%ldYkhla ,shd olajkak'  

 𝑓𝑓 = 1
2𝑙𝑙 �

𝑇𝑇
𝑚𝑚0

  

(iii) 𝑀𝑀 ialkaOh >k;ajh 𝜌𝜌 jk øjhl .s,ajd we;s úg" ;ka;=fõ wd;;sh" 𝑇𝑇 = 𝑀𝑀𝑀𝑀�1 − 𝜌𝜌
𝑑𝑑
� uÕska 

,nd foa' túg" 𝑓𝑓 yd 𝑙𝑙 w;r iïnkaOh f.dvk.kak' 

 𝑓𝑓 = 1
2𝑙𝑙
�𝑀𝑀𝑀𝑀
𝑚𝑚0
�1 − 𝜌𝜌

𝑑𝑑
�  

(iv) øjfha >k;ajh (𝜌𝜌) bosrsfha wkqkdo osf.a j¾.h (𝑙𝑙2) i|yd m%ia;drhla we|Sug iqÿiq mrsos 

by; iïnkaO;djh ilikak' m%ia;drfha yevh olajkak'  

 𝑓𝑓2 = 1
4𝑙𝑙2
�𝑀𝑀𝑀𝑀
𝑚𝑚0

− 𝑀𝑀𝑀𝑀𝑀𝑀
𝑚𝑚0𝑑𝑑

�  

 𝑙𝑙2 = −� 𝑀𝑀𝑀𝑀
4𝑓𝑓2𝑚𝑚0𝑑𝑑

� 𝜌𝜌 + 𝑀𝑀𝑀𝑀
4𝑓𝑓2𝑚𝑚0

  

 𝑦𝑦 = −𝑚𝑚𝑚𝑚 + 𝑐𝑐 wdldr fõ' 

(b) by; a (iv) ys i|yka 𝜌𝜌 bosrsfha 𝑙𝑙2 m%ia;drfha wkql%uKh -0.050 m5 kg-1 jk w;r" wka;#-LKavh 

60 m2 fõ' 

(i) 𝑀𝑀 ialkaOfha >k;ajh fidhkak' 

 𝑑𝑑 = wka;#-LKavh

wkql%uKh
= 60

0.05
= 1200 kg m-3. 

(ii) 𝑀𝑀 ialkaOfha mrsudj 0.008 m3 yd èjksudk lïìfha tall os.l ialkaOh 0.001 kg m-1 fõ' 

iriqf,a ixLHd;h fidhkak' 

 wka;#-LKavh 𝑐𝑐 = 𝑀𝑀𝑀𝑀
4𝑓𝑓2𝑚𝑚0

= 𝑑𝑑𝑑𝑑𝑑𝑑
4𝑓𝑓2𝑚𝑚0

 uÕska"  𝑓𝑓 = � 𝑑𝑑𝑑𝑑𝑑𝑑
4𝑚𝑚0𝑐𝑐

= �1200×0.008×10
4×0.001×60

= 20 Hz 
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(c) (i)  fuys oS" wkqkdo os. uekSug uQ,sl;dkh wjia:dj fhdod .ekSu Wmrs;dkj, oS wkqkdo os. 

,nd .ekSug jvd fhda.H jkafka wehs? 

èjksudk lïìh WmrSu úia;drhka iys;j lïmkh jkafka uQ,sl wkqkdo wjia:dfõ oS h' 

túg myiqfjka lvodis wdfrdayl bj;aj hdug ie,eiaúh yels h' 

(ii)  wkqkdo os.l fodaIh (∆𝑙𝑙) g ixrpl folls' tajd fudkjd o?  

 ∆𝑙𝑙1 - uksk WmlrKfha fodaIh 

 ∆𝑙𝑙2 - 𝑙𝑙 os. ms<sn| wúksYaÑ;;djfha fodaIh 

 

03. ñY%K l%uh Ndú;d lr whsiaj, ú,hkfha úYsIaG .=ma; ;dmh (ℓ) fiùfï mrSËKhla isÿ lsrSug we;' 

ta i|yd oS we;s whs;uhkaf.ka iuyrla my; oelafõ' 

(1)  ;U le,rsógrhla 

(2)  45 ℃ olajd r;a lrk ,o c,h iys; îlrhla 
(3)  whsia l=Üáhla 
 

(a)  fuu mrSËKh isÿ lsrSu i|yd wjYH jk wfkl=;a whs;u i|yka lrkak' 

 WIaK;ajudKh" isõovq ;=,dj/ bf,lafg%dksl ;=,dj" oe,af.dgq uka;h yd fmryka lvodis   

(b)  mrSËKh isÿ lrk w;r;=r moaO;sh uÕska mrsirfhka ;dmh wjfYdaIKh flfrk m%udKh wju 

lr .ekSu i|yd Tn .kakd mshjr fudkjd o?  

 ldur WIaK;ajhg jvd wxYl lSmhla by<ska we;s c,h iys;j mrSËKh wdrïN lrkak' ldur 

WIaK;ajhg jvd tu wxYl m%udKhu my< nisk ;=re muKla whsia tl;= lrkak' 

(c)  ldur WIaK;ajh 30 ℃ yd mrsirfha ;=Idr wxlh 25 ℃ kï"  

(i)  c,fha wdrïNl WIaK;ajh f,i Tn f;dard .kafka l=ula o?  

 34 ℃ / 34.5 ℃ 

(ii)  c,fha wju WIaK;ajh f,i Tn f;dard .kafka l=ula o? Tfí ms<s;=rg fya;= olajkak' 

 26 ℃ / 25.5 ℃ 

 ;=Idr we;s ùu je,elaùug 

(d)  whsia tl;= lsrSug fmr ,nd .; hq;= mrsËKd;aul ñkqï ;=k i|yka lr tajd iqÿiq ixfla; 

uÕska olajkak'  

 ysia le,rsógrh + uka;fha ialkaOh (𝑚𝑚1) 

 ysia le,rsógrh + uka;h + c,fha ialkaOh (𝑚𝑚2) 

 c,fha wdrïNl WIaK;ajh (𝜃𝜃1) 

(e)  c,h iys; le,rsógrhg whsia tl;= lsrSfï oS ie,ls,su;a úh hq;= lreKq fudkjd o?  

 c,h bj;g úis fkdjk mrsos" jrlg tla l=vd whsia lene,a,la ne.ska tl;= lrñka tajd osh lr 

.ekSu  
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𝐴𝐴 

𝑉𝑉 

A B 

C 
P 

𝐸𝐸 𝑟𝑟 

D 

(f)  whsia tl;= lsrSfuka miqj ,nd .; hq;= mrsËKd;aul ñkqï fol i|yka lr tajd o iqÿiq ixfla; 

uÕska olajkak'  

 ñY%Kfha wju WIaK;ajh (𝜃𝜃2) 

 wjidkfha le,rsógrh yd tys wvx.= oEj, ialkaOh (𝑚𝑚3) 

(g)  mrsËKfha oS" whsia c,h u; mdùu je,elaùu i|yd l=ula l< hq;= o? tfia lsrSug fya;=j l=ula 

o? 

 oe,af.dgq uka;hla Ndú;fhka whsia osh lsrSu 

 whsia oshùug wjYH ;dmh c,fhka muKla ,nd .ekSug ie,eiaùug 

(h)  by; (d) yd (f) ys oS i|yka l< ñkqï i|yd Tn fhdod .;a ixfla; weiqrska" whsiaj, ú,hkfha 

úYsIG .=ma; ;dmh (ℓ) fiùug wjYH iólrKh ,shd olajkak' c,fha úYsIaG ;dm Odrs;dj 4200 
J kg-1 K-1 f,i o" ;Uj, úYsIG ;dm Odrs;dj 400 J kg-1 K-1 f,i o .kak' 

 c,h + le,rógrfha oE msgl< ;dmh = whsia ,nd.;a ;dmh 

 [(𝑚𝑚2 −𝑚𝑚1) × 4200 + 𝑚𝑚1𝑐𝑐1](𝜃𝜃1 − 𝜃𝜃2) = (𝑚𝑚1 −𝑚𝑚2)ℓ + (𝑚𝑚1 −𝑚𝑚2) × 4200 × (𝜃𝜃2 − 0)  

 
04. oS we;s úoHq;a fldaIhl úoHq;a .dul n,h 𝐸𝐸 yd tys wNHka;r m%;sfrdaOh 𝑟𝑟 kS¾Kh lsrSug Ndú;d l< 

yels mrSËKd;aul lÜg,hla my; rEmfha olajd we;' fldaIh ;=,ska .,d hk úoHq;a Odrdj úp,kh 

lsrSu i|yd úp,H m%;sfrdaOhla f,i fhdod f.k we;af;a idod we;s øjHfha m%;sfrdaOl;dj fiúh hq;= 

jD;a;dldr lïì mqvqjls' A yd B hkq fuu lïì mqvqfõ úYalïNh wka; folls' fjda,aÜógrh (𝑉𝑉) yd 

weógrh (𝐴𝐴) mrsmQ¾K f,i i,lkak' 

 

 

 

 

 

(a) fjda,aÜógrfha yd weógrfha Ok yd RK w.% y÷kd .kak' tajd ms<sfj,ska (+) yd (-) i<l=Kq 

fhoSu uÕska olajkak' 

(b) fjda,aÜógrfha mdGdxlh (𝑉𝑉) i|yd m%ldYkhla weógrfha mdGdxlh (𝐼𝐼)" fldaIfha úoHq;a >dul 

n,h (𝐸𝐸) yd fldaIfha wNHka;r m%;sfrdaOh (𝑟𝑟) weiqfrka ,shd olajkak' 

 𝑉𝑉 = 𝐸𝐸 − 𝐼𝐼𝐼𝐼  

(c)  weógrfha WmrSu yd wju lshùula ,nd .ekSu i|yd 𝑃𝑃 i¾mk iam¾Ylh fmkajd we;s l=uk 

,ËHj, ;eìh hq;= o? Tfí f;dard .ekSug fya;=j fokak' 

 WmrSu lshùula i|yd - A ,ËHh u;" túg ndysr m%;sfrdaOhla fkdue;s ksid fldaIh ;=,ska 

WmrSu Odrdjla ,efí' 

 wju lshùula i|yd - B ,ËHh u;" túg A yd B ,ËH fol j<,af,a úIalïNh f,i mejf;ñka 

mrsm:hg WmrSu ndysr m%;sfrdaOhla ,nd foa' túg Odrdj wju fõ'        

(d) YsIHfhla weógrfha mdGdxlh 𝐼𝐼, mrdh;a; úp,Hh f,i;a" fjda,aÜógrfha mdGdxlh 𝑉𝑉" iajdh;a; 

úp,Hh f,i;a f;dard .ksñka m%ia;drhla we|Sug woyia lrhs'  
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(i)  olajd we;s m%ia;drh we|Sug iqÿiq jk mrsos by; (b) fldgfia oS ,nd.;a iólrKfha úp,H 

ilia lrkak' 

 𝑉𝑉 = 𝐸𝐸 − 𝐼𝐼𝐼𝐼  

 𝐼𝐼 = �1
𝑟𝑟
� 𝑉𝑉 + 𝐸𝐸

𝑟𝑟
  

 𝑦𝑦 = −𝑚𝑚𝑚𝑚 + 𝑐𝑐 wdldr fõ' 

(ii)  weógrfha mdGdxlh 𝐼𝐼 yd fjda,aÜógrfha mdGdxlh 𝑉𝑉 i|yd w|skq ,enQ m%ia;drhl wKql%uKh 

0.4 A V-1 o wka;# Lkavh 3.6 o úh' 

(1)  fldaIfha wNHka;r m%;sfrdaOh fidhkak' 

 𝑚𝑚 = 1
𝑟𝑟

= 0.4 uÕska" 𝑟𝑟 = 2.5 Ω fõ' 

(2)  fldaIfha úoHq;a .dul n,h fidhkak' 

 𝑐𝑐 = 𝐸𝐸
𝑟𝑟
 uÕska" 3.6 = 𝐸𝐸

2.5
 jk w;r 𝐸𝐸 = 9 V fõ' 

(iii)  i¾mk iam¾Ylh B ,ËHfha ;enQ úg" weógrfha lshùu 1.5 A úh' túg fjda,aÜógr 

mdGdxlh 9 V úh' 

(1)  fjda,aÜógrfha w.% AB w;r iïnkaO ù we;s úg fjda,aÜógrfha w.% w;r mj;sk 

m%;sfrdaOh fldmuK o? 

 𝑉𝑉 = 𝐼𝐼𝐼𝐼 (A yd B w;r iul m%;sfrdaOh R) 

 9 = 1.5 × 𝑅𝑅 uÕska" 𝑅𝑅 = 6 Ω fõ' 

(2)  A yd B ,ËH jD;a;dldr lïì mqvqfõ úYalïNfha wka; fõ kï lïìfha uq¿ 

m%;sfrdaOh fldmuK o? 

 tla w¾Ohl m%;sfrdaOh 𝑅𝑅1 kï" 
1
𝑅𝑅1

+ 1
𝑅𝑅1

= 1
6
 uÕska" 

2
𝑅𝑅1

= 1
6
 jk w;r" 𝑅𝑅1 = 12 Ω fõ' 

túg" lïìfha uq¿ m%;sfrdaOh = 2𝑅𝑅1 = 2 × 12 = 24 Ω fõ' 

(3)  ikakdhl lïìfha uq¿ os. 100 cm yd yrialv j¾.M,h 0.5 mm2 o úh' lïìh idod 

we;s øjHfha m%;sfrdaOl;dj fldmuK o? 

 𝑅𝑅 = 𝜌𝜌 𝑙𝑙
𝐴𝐴
 uÕska" 𝜌𝜌 = 𝑅𝑅𝑅𝑅

𝑙𝑙
= 24×0.5×10−6

1
= 1.2 × 10−5 Ω m fõ' 

 

 

 

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

 

- Prof. Kalinga Bandara - 
 
  
 

******** 


