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ld,h meh 2 ls 
 

 

01. bf,lafg%dak fjda,aÜ kï tallh fl,aùkaj,ska fnÿ úg ,efnk tallh" my; ljr rdYskaf.a tallj,g 
iudk fõ o? 

 

 (A) fnda,aÜiaudka ksh;h (B) ;dm Odrs;dj (C) jdhqjl úYsIaG ;dm Odrs;dj 
 
 ñka i;H jkqfha" 
 

 (1) A muKs' (2) B muKs' (3) A yd B muKs' (4) B yd C muKs' (5) A, B yd C ish,a,'  
 

 

02.  ir, wj,ïNhla Ndú;fhka .=re;ajc ;ajrKh (𝑔) fidhk mrSËKhl oS isiqka ;sfofkl= fhdod .;a 
wj,ïnfha os. (𝑙)" ukskq ,enQ foda,k ixLHdj (𝑛), ,nd.;a ld, ñkqu (𝑡) yd tuÕska .Kkh l< 
foda,k ld,dj¾;h my; j.=fõ oelafõ'  

 
mrSËKh wj,ïnfha os. 

(cm) 
foda,k 

ixLHdj 
ld, ñkqu 

(s) 
foda,k 
ld,dj¾;h 

(s) 

A 64.0 8 128.0 16.0 

B 64.0 4 64.0 16.0 

C 20.0 6 36.0 6.0 
  

 fhdod.;a ñkqï jk 𝑙, 𝑡 yd 𝑛 weiqrska 𝑔 =
4𝜋2𝐿𝑛

𝑡2  f,i ,súh yels w;r tuÕska .Kkh lrkq ,nk 𝑔 

ys Nd.sl fodaIh"  
∆𝑔

𝑔
=

∆𝑙

𝑙
+ 2

∆𝑡

𝑡
 f,i ,efí' fuys oS" ms<sfj,ska WmrSu yd wju m%;sY; fodaIhka we;s 

lrkq ,nk mrsËK wjia:djka jkqfha" 
 
 (1) A yd C (2) B yd C (3) A yd B  (4) C yd B  (5) C yd A    
 

 

03. ksYap,;j mj;sk jia;=la u; l%shd lrk ksh; F  n,hla fya;=fjka tys pd,l Yla;sh jeä fõ' ld,h 
iuÕ pd,l Yla;sfha úp,kh (KE)  jvd;a ksjerosj ksrEmKh lrkq ,nkafka" 

 
 
 
 
 
 
 
 
 
 
 

A/L Physics - Prof. Kalinga Bandara A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L 

Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L 

Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga 

Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - 

Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  

A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. 

Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L 

Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga 

Bandara  A/L Physics - Prof. Kalinga Bandara A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - 

Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  A/L Physics - Prof. Kalinga Bandara  

Prepared by Prof. Kalinga Bandara 

w'fmd'i (Wiia fm<)  fmryqre mrSËKh - 2025 

fN!;sl úoHdj - I 

Advanced Level  
PHYSICS-2025

   

𝐾𝐸 

𝑡 

(2) 

𝐾𝐸 

𝑡 

(3) 

𝐾𝐸 

𝑡 

(4) 

𝐾𝐸 

𝑡 

(5) 

𝐾𝐸 

𝑡 

(1) 



P a g e  |  2  

 

 

Physics - Seminar Paper 2025 

 

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

04. rEmfha oelafjkafka fmd<fõ isg isriaj by<g .=jka 
.; l< frdlÜgqjl bkaOk wjidk ùfuka miq h<s 
fmd<jg m;s; jk f;la we|s m%fõ.-ld, (𝑣 − 𝑡) 
m%ia;drhhs' frdlÜgqj t<fUk Wmßu Wi jkqfha" 
  
(1) 2000 m (2) 2450 m (3) 6000 m  

 

(4) 8450 m  (5) 14450 m 

 

 

05.  os. 120 cm  jk is,skavrdldr k<hlg by<ska ixLHd;h  340 Hz  jk iriq,la kdo lrkq ,efí' 
iriq, iuÕ wkqkdo ùug k<hg c,h j;a l< hq;= wju Wi (jd;fha èjks m%fõ.h 340 ms-1) 

 

 (1) 100cm   (2) 45 cm   (3) 75 cm   

 

 (4) 100 cm    (5) wkqkdoh i|yd k<fha os. m%udKj;a fkdfõ' 

 

 

06. ialkaOh 2 kg jk wxY==jla 1 m os.e;s ;ka;=jla wdOdrfhka 
isria jD;a;hl lrleúh yels fõ' 𝑣B = 3 m s-1

 ùu i|yd A ys 
oS ,nd osh hq;= m%fõ.h" 𝑣A jkafka" 

 (1) 4.2 m s-1 (2) 5.8 m s-1 (3) 6.0 m s-1  

 

 (4) 6.2 m s-1  (5) 8.3 m s-1 

 
 

07. ;sria k<hla ;=< wkdl=, f,i c, m%jdyhla mj;S' yrialv 20 cm2 jk ia:dkhl c, m%jdyfha fõ.h 
1 m s-1 jk w;r mSvkh 2000 Pa  fõ' c,fha >k;ajh 1000 kg m-3 fõ kï" yrialv 10 cm2 jk 
ia:dkhl mSvkh jkafka" 

 
 (1) 450 Pa  (2) 500 Pa  (3) 1000 Pa  (4) 1500 Pa   (5) 2500 Pa 

 

 

08. my; ljr lsrK igyk idjoH fõ o@ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

𝑣 (m s-1) 

100 

20 120 𝑡 (s) 

𝑣B 

A 

𝑣A 

60° 

B 

F 

(1) (2) 
(3) 

(4) (5) 
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P 

𝑅 

𝑅 𝑅 

𝑆𝑖 

𝐺𝑒 

+10 V 

M 

N 

Q 

6 cm 

𝑥 

is,skavrdldr isÿr 

is,skavrdldr jia;=j 

n÷k 

øjh 

𝑚 

𝑋 

𝑘1 

𝑘2 

09. ixhqla; wkaùCIhl úYd,l n,h 30 la jk w;r tys Wmfkf;a kdNSh ÿr 5.0 cm  fõ' WmlrKh 
idudkH iSreudrefõ mj;sk úg tys wjfkf;a f¾Çh úYd,kh jkafka (úIo oDIaáfha wju ÿr 25 cm 

fõ)" 
 

 (1) 5  (2) 7.5   (3) 10   (4) 12.5    (5) 15 

  

 

10. øjhlska msrS we;s Ndckhl m;=f,a we;s is,skavrdldr 
isÿrlska øjh msg;g ldkaÿ ù hdu je,elaùug isÿr u; 
is,skavrdldr jia;=jla ;nd we;s wdldrh my; rEmfha 
olajd we;' is,skavrdldr jia;=fõ Wi 6.0 cm jk w;r" th 
idod we;s øjHfha >k;ajh øjfha >k;ajh fuka ;=fkka 
mx.=jla fõ' jia;=fõ yrialv j¾.M,h isÿf¾ j¾.M,h 
fuka y;frka .=Khla fõ' Ndckfhka øjh l%ufhka bj;a 
lrkq ,nhs kï" x ys ljr w.hl oS m;=f,ka øjh ldkaÿ 
ùu wrUhs o?   

 

 (1) 0 cm   (2) 1.7 cm  (3) 3.6 cm 

 

 (4) 10.0 cm  (5) 12.0 cm 

 

 

11. m%CIsma;hl .uka lrk jia;=jl Wmßu Wfia oS fõ.h tys m%fCIamk fõ.h jk 𝑢 fuka yß wvls' 
.=re;ajc ;ajrKh 𝑔 úg" tys ;sria mrdih úh yelafla" 

 

 (1) 
𝑢2

√3𝑔
    (2) 

2𝑢2

√3𝑔
   (3) 

√3𝑢2

2𝑔
  (4) 

√3𝑢2

4𝑔
   (5) 

𝑢2

2√3𝑔
 

 

 

12. ÿkq ksh; 𝑘1 yd 𝑘2 jk ieye,a,q i¾ms,dldr ÿkq folla tlsfkl yd fY%aKs.;j 
we|d rEmfha olajd we;s f,i wdOdrlhl t,ajd we;s w;r ixhqla; ÿkafka ksoyia 

fl<jrg ialkaOh 𝑚 jk l=vd jia;=jla .eg.id we;' jia;=jg l=vd isria 

úia:dmkhla ,nd oS uqody, úg th úia;drh 𝐴 jk isria ir, wkqj¾;Sh p,s;hl 

fhfoa' fuúg" ÿkq fol iïnkaO flfrk 𝑋 ,ËHfha we;s jk ir, wkqj¾;Sh 
p,s;fha úia;drh jkqfha"    

 

 (1) 
𝑚𝑔

𝑘1
−

𝑘2𝐴

(𝑘1+𝑘2)
  (2) 

𝑚𝑔

𝑘1
+

𝑘2𝐴

(𝑘1+𝑘2)
  (3) 

𝑘1𝐴

(𝑘1+𝑘2)
  

 

 (4) 
𝑘2𝐴

(𝑘1+𝑘2)
  (5) 

𝑚𝑔

𝑘1
+

𝑘2𝐴

𝑘1
  

 

 

13. mrsm:fha we;s Si yd Ge j¾.fha osfhdavj, fmr keUqre 
ndOl úNjhka ms<sfj,ska 0.6 V yd 0.3 V ne.ska fõ' 
tajdfha fmr keUqre m%;sfrdaO fkdi,ld yersh yels 
;rï l=vd fõ' P ,ËHfha úNjh + 10 V jk úg" Q  
,ËHfha úNjh wdikak jkafka" 

 
 (1) 9.70 V (2) 4.85 V (3) 6.40 V 

 

 (4) 3.50 V (5) 2.8 V  
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𝐸 = 14 V,   𝑟 = 1Ω 

𝐴 

2 Ω 

3 Ω 

3 Ω 

6 Ω 

6 Ω 

𝐴 

𝐸,   𝑟 

𝑅 
𝑉 

𝐼 (A) 

𝑉 (V) 
(0,0) 

4.0 

2.0 

14. èjksudkhl kexjQ weos ;ka;=jla uOHfha V yevhg keuQ lvodis len,s lSmhla ;nkq ,efí' ;ka;=j 
tys uq,sl;dkfhka wkqkdo jk wjia:djla yd iïnkaO my; m%ldY i,lkak'  
(a) wkqkdo wjia:dfõ oS m%iamkao ,ËHfha isria ;ajrKh" .=re;ajc ;ajrKh g g iudk fõ' 
(b)  m%iamkao ,ËHfha isria ;ajrKh" lsisúfgl;a .=re;ajc ;ajrKh g g jvd jevs úh fkdyel'  
(c)  wkqkdo wjia:dfõ úisù hdug fudfyd;lg fmr lvodis nre .=re;ajc ;ajrKfhka p,s; fjñka 

mj;S' 
by; m%ldY w;=rska" 
(1) a muKla i;H fõ'    (2) b muKla i;H fõ'  (3) c muKla i;H fõ' 
(4) a yd b muKla i;H fõ'  (5) a, b yd c ish,a, i;H fõ'  

 

 

15. ir, f¾LSh ud¾.hl p,s; jk" fõ. iSudj blau jQ fudag¾ nhsisl,alrefjl= ¨yq n|sk fmd,sia r:hla 
ksh; m%fõ.hlska p,s; fõ' hï wjia:djl nhsisl,alref.a m%fõ.h  10 m s-1 jk w;r Tyq fmd,sia 
r:fha k,dfõ ixLHd;h 512 Hz f,i Y%jKh lrhs' fmd,sia r:fha k,dfõ kshu ixLHd;h 500 Hz 

fõ kï yd jd;fha èjks fõ.h 320 m s-1 fõ kï" fmd,sia r:fha m%fõ.fha úYd,;ajh (𝑢𝑆) ,nd fok 
m%ldYkh jkqfha"   

 

 (1) 𝑢𝑆 = 320 +
310

512
× 500  (2) 𝑢𝑆 = 320 +

512

310
× 500  (3) 𝑢𝑆 = 320 −

310

512
× 500 

 

 (4) 𝑢𝑆 = 320 −
512

310
× 500  (5) 𝑢𝑆 = 320 +

330

512
× 500 

 

 

16. rEmfha olajd we;s mrsm:hg iïnkaê; mrsmQ¾K weógrfha 
mdGdxlh jkqfha" 

 

(1) 1.5 A (2) 2.0 A (3) 2.5 A 

   

(4) 3.5 A (5) 4.5 A 

 

 

17. 𝑉 fjda,aà;djla hgf;a Ëu;dj 𝑃1 yd 𝑃2 f,i i|yka iQ;%sld n,an folla we;' tu n,an fol 
fjda,aà;dj 𝑉 jk m%Njhlg iudka;r.;j iïnkaO l< úg we;s n,an fol we;s lrkq ,nk uq¿ 
Ëu;dj" n,an fol fY%aKs.;j tu m%Njhg u iïnkaO l< úg oS we;s jk uq¿ Ëu;djg ork wkqmd;h 
jkqfha"    

 

 (1) 
(𝑃1+𝑃2)2

𝑃1𝑃2
  (2) 

𝑃1+𝑃2

𝑃1𝑃2
  (3) 

𝑃1𝑃2

(𝑃1+𝑃2)2
  (4) 

𝑃1𝑃2

𝑃1+𝑃2
        (5) (

𝑃1+𝑃2

𝑃1𝑃2
)

2

 

 

 

18. rEmfha oelajd we;s mrsm:fha 𝑅 m%;sfrdaOh fjkia lrk úg" fjda,aÜógrfha mdGdxlh iuÕ weógrfha 
mdGdxlh fjkia jk wdldrh my; m%ia;drfha olajd we;' fldaIfha úoHq;a.dul n,h (𝐸) yd 
wNHka;r m%;sfrdaOh (𝑟) w.hka ms<sfj,ska"  

 

  

 

 

 

 

 

 
  

 (1) 2 V, 0.5 Ω (2) 2 V, 1.0 Ω (3) 2 V, 2.0 Ω (4) 4 V, 1.0 Ω (5) 4 V, 2.0 Ω  
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𝑢 𝑣 

19. rEmfha oelafjk mßos ;gdlhl m;=f,a ùÿre l=Üáhla ;nd 
we;' Bg isriaj by<ska c,h yryd .uka .kakd lsñÿï 
lrefjla yg th me;a;la  0.8 m  jk >klhla f,i fmfka 

kï  tys Wi  H  úh yelafla" 







==

3

4
,

2

3
wg nn  

 
 (1) 0.5m   (2) 0.6 m  (3) 0.7 m   

 

 (4) 0.8 m   (5) 0.9 m 

 
20. mD:súh jgd wvq wrhla iys; lËhl p,s; jk pkaøsldjla jeä wrhla iys; fjk;a lËhlg udre 

lsrSfï oS" my; i|yka rdYSka w;=rska jeä jk rdYsh l=ula o? 

  

 (1) .=re;ajdl¾IK n,h (2) .=re;ajdl¾IK úNj Yla;sh  (3) fldaKsl m%fõ.h 
 (4) lËSh fõ.h  (5) flakaøNsidrS ;ajrKh 
 

 

21. ;dmñ;sl moaO;shl mj;sk fkdief,k WIaK;aj wjia:djla yd ;j;a tjeksu wjia:djla w;r we;s 
jk l=vd WIaK;aj fjkila uekSu i|yd iqÿiq WIaK;ajudkhla f;dard .ekSfï oS jeo.;a u idOlh 
jkqfha" 

 

(1)  moaO;sh yd WIaK;ajudkh w;r fyd| ;dmñ;sl iïnkaOhla mej;Su' 
(2)   by< ksrjoH;djhla ;sîu' 
(3)  by< ixfõoS;djla ;sîu' 
(4)  CIKsl m%;spdr oelaùfï yelshdjla ;sîu' 
(5)  wvq ;dm Odß;djla mej;Su' 
 

22. wNsidÍ ldphl jia;= ÿr 𝑢 yd m%;sìïn ÿr 𝑣 w;r iïnkaoh fidhd .ekSu i|yd YsIHfhl= úiska fhdod 
.kakd ,o wegjqula rEmfha oelafõ'   

 my; rEmfha olajd we;af;a Bg wod< 
1

𝑢
 

g tfrys 
1

𝑣
 m%ia;drhhs' fuu ldph 

fjkqjg Bg l=vd kdNs ÿrla iys; 
ldphla ;enqfõ kï ;s;a bß u.ska Bg 
wod, m%ia;drh ksjerosj olajd we;af;a" 

 
 
 
 
 
 
 
 
 
 
 

 

23. oS we;s m%siaufha AB mDIaGhg iam¾Y jk mßos  P  w,afmfk;a; iú 
lr we;' bka kslafuk lsrKhla AC mDIaGfha oS wjê mrdj¾;khg 
,la fõ' 𝑙, 𝑚 iy  𝑛  ys wei ;nd P foi n,k úg P fmfkkafka" 

 
 (1) 𝑙 ys oS muKs'  (4) 𝑙 yd 𝑚 ys oS muKs'  
 (2) 𝑚 ys oS muKs'  (5) 𝑙, 𝑚 yd 𝑛 iEu ;eku  
 (3) 𝑛 ys oS muKs'    

1

𝑉
 

1

𝑢
 

(1) 

1

𝑉
 

1

𝑢
 

(2) 

1

𝑉
 

1

𝑢
 

(3) 

1

𝑉
 

1

𝑢
 

(4) 

1

𝑉
 

1

𝑢
 

(5) 

A 𝑙 

𝑚 

C 

𝑛 

B 

𝑃 
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A 

C 

E 

D 

B 

100 ℃ 0 ℃ 

𝑅1 

𝐴 𝐵 

𝑅 𝑅 

𝑅 

𝑅 

𝑅 

3𝑅

2
 

𝑅 
𝑅 

3𝑅

2
 

3𝑅

2
 

3𝑅

2
 

24. mßudj  1l la jQ ùÿre ma,dial=jla ;=< hï riosh m%udKhla mj;S' TskEu WIaK;ajhl oS ma,dial=fõ we;s 
ysia jlYdh fkdfjkiaj mj;S kï ma,dial=j ;=< we;s riosh mßudj jkafka" (ùÿrej, f¾Çh 
m%idrK;dj  = 910-6 ℃-1, riosh j, mßud m%idrK;dj  = 1.810-4  ℃-1) 

 

 (1) 50 cm3  (2) 100 cm3  (3) 150 cm3  (4) 200 cm3   (5) 300 cm3 

 

 

25. my; pl%Sh l%shdj,sfha oS moaO;sh isÿ l< ld¾hh jkqfha" 
 

 (1) +600 J  (2) +150 J  (3) +400 J 

 

 (4) –150 J  (5) –600 J 

 

 

 

 

26. wrh 𝑟  jk f.da,hla idod we;s øjHfha úYsIaG ;dm Odß;dj 𝐶 fõ' fuu f.da,h tys flakaøh yryd 
hk wCIh jgd ;;amrhg jg 𝑓 iS>%;djhlska N%uKh fjñka mej;S CIKslj ksYap,;djhg meñfKa' 
tys pd,l Yla;sfhka 50% la ;dmh f,i f.da,h wjfYdaIkh lf,a kï tys WIaK;ajh jeä ùu" 

 

 (1) 
2𝜋2𝑓2𝑟2

5𝐶
  (2) 

𝜋2𝑓2

10𝑟2𝐶
  (3) 

7

8
𝜋2𝑓2𝐶  (4) 

5𝜋2𝑓2𝑟2

14𝐶
   (5) 

𝜋2𝑓2

5𝑟2𝐶
 

 
 

27. tlu øjHfhka idok ,o iudk yrialv j¾.M, we;s wdjrKh lrk 
,o o~q myla rEmfha oelafjk wdldrhg iïnkaO lr we;' A yd B w;r 
100 ℃ ksh; WIaK;aj wka;rhla mj;ajdf.k hkq ,nhs kï" wkjr; 
wjia:dfõ oS" C yd D w;r WIaK;aj wka;rh jkqfha" 

 
 
 (1) 80 ℃  (2) 50 ℃  (3) 40 ℃  (4) 25 ℃  (5) 0 ℃ 

 

28. rEmfha olajd we;s msiagkfhka isr lr we;s jd;fha idfmaË 
wd¾ø;dj 40% fõ' msiagkh jug f.k hñka mrsudj wvq l< 
lrk úg" mj;sk c, jdIamfhka Ndckh ika;Dma; jk úg" jd; 
mrsudj ljr m%;sY;hlska wvq ù ;sfí o? 

 

 (1) 20%   (2) 40%  (3) 50%  (4) 60%  (5) 80%

  

 

29. rEmfha olajd we;s cd,fha 𝑅1 f,i olajd we;s 
m%;sfrdaOh yer wfkla m%;sfrdaOj, w.hka 
rEmfha olajd we;' 𝑅1 ys w.h 0 isg 𝑅 olajd 
fjkia lrhs' túg" 𝐴 yd 𝐵 w;r iul 
m%;sfrdaOfha w.h fjkia jkafka" 

(1) 0 isg 
3𝑅

2
 olajd 

(2) 0 isg 𝑅 olajd 
(3) 𝑅 isg 2𝑅 olajd 
(4) 𝑅 isg 4𝑅 olajd 
(5) fjkia fkdù 𝑅 f,i u mj;S 

 

 

P102 (Pa) 

V(m3

) 

2 

1 

A B 

D C 

1 2 3 
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𝐴 

𝐵 

𝐹 

𝑚 

30. Ëu;djh 10 W jk ;dmk oÕrhla c,h iys; n÷kla ;=, .s,ajd c,h r;a lsrSfï oS moaO;sh 80 ℃ 

w.hg ,Õd ù WIaK;ajh wkjr; fõ' tosk ldur WIaK;ajh 20 ℃ fõ' oÕrh l%shd úrys; l< úg" 
c,fha WIaK;ajh  41 ℃ isg 39 ℃ olajd wvq ùug .;jk ld,h úkdä 1 la úh' c,h iys; n÷fka ;dm 
Odrs;dj fldmuK o? 

 

 (1) 25 J K-1     (2) 20 J K-1  (3) 100 J K-1  (4) 150 J K-1  (5) 200 J K-1  

 

 

31. mDIaGsl Yla;sh 𝐸 ne.ska jk øj ìkaÿ 𝑛 ixLHdjla tlg tl;= ù tla ìxÿjla iEoSfï oS"  
(A)  Yla;sh ksoyia fõ' 

(B)  wjfYdaIKh fyda úfudapkh jk Yla;sh 𝐸 (𝑛 − 𝑛
2

3) fõ' 

(C)  iEÿkq ;ks ìxÿfõ WIaK;ajh my, nei we;' 
 
ñka ksjeros jkafka" 
 

(1) A muKs'   (2) B muKs'   (3) A yd C muKs' 
(4) A yd B muKs'  (5) A, B yd C ish,a,'  

 

 

32. rEmfha oelafjk A yd B lïì fol tl u f,dayfhka iDod we;s w;r" tajdfha 

wrhka ms<sfj,ska 𝑟A yd 𝑟B fõ' B lïìfha my< fl<jrg 𝐹 =
1

3
𝑚𝑔 jk n,hla 

fhdod l%ufhka wosk úg" my; i|yka l=ula isÿ úh yels o? 

(A) 𝑟A = 𝑟B kï" B g fmr A lïìh leã hhs' 
(B) 𝑟A < 2𝑟B kï" B g fmr A lïìh leã hhs' 
(C) 𝑟A = 2𝑟B kï" A fyda B lïì foflka tlla leã hd yels h' 
ñka ksjeros jkafka" 
 

(1) A yd B muKs'   (2) A yd C muKs'  (3) B yd C muKs' 
(4) B muKs'    (5) A, B yd C ish,a,'  

 

 

33. jd;h ;=< 𝑣 m%fõ.hlska isriaj my<g jefgk wrh 𝑟 jk f.da,dldr jeys ìkaÿjla u; l%shd lrk 

frdaOl n,h 𝐹 =
1

2
𝜂𝐴𝜌𝑎𝑣2 uÕska ,nd foa' fuys 𝜌𝑎 yd 𝜂 hkq ms<sfj,ska jd;fha >k;ajh yd ÿiai%dú;d 

ix.=Klh fõ' 𝐴 hkq jefgk jeys ìxÿjl isria osYdjg ,ïNl fËa;%M,h fõ' jeys ìxÿjla u; we;s 
jk Wvql=re f;rmqu fkdi,ld yersh yels ;rï kï" c,fha >k;ajh 𝜌𝑤 úg" jeys ìxÿjl wdka; 
m%fõ.h 𝑣0 iudk jkqfha"   

  

 (1) 𝑣0 = √
4

3
(

𝜌𝑤

𝜌𝑎
) (

𝑟𝑔

𝜂
)  (2) 𝑣0 = √

8

3
(

𝜌𝑤

𝜌𝑎
) (

𝑟𝑔

𝜂
)  (3) 𝑣0 = √

8

3
(

𝜌𝑎

𝜌𝑤
) (

𝑟𝑔

𝜂
)  

 (4) 𝑣0 = √
1

2
(

𝜌𝑎

𝜌𝑤
) (

𝜂

𝑟𝑔
)  (5) 𝑣0 = √

1

2
(

𝜌𝑤

𝜌𝑎
) (

𝜂

𝑟𝑔
) 

  

 

34. ialkaOh m jk pkaøsldjla mD:sú flakaøfha isg 𝑅 ÿrlska lË.; lsrSug n,dfmdfrd;a;= fõ' mD:súfha 
wrh 𝑅0 yd mD:sú mDIaGh u; oS .=re;ajdl¾IK fËa;% ;Sj%;dj 𝑔 kï lË.; lsrSfï l%shdjg mD:sú 
mDIaGh u; oS ,nd osh hq;= uq¿ Yla;sh jkqfha" 

 

 (1) 𝑚𝑔𝑅 (1 −
𝑅0

2𝑅
)    (2) 𝑚𝑔𝑅0 (1 −

𝑅0

2𝑅
)  (3) 𝑚𝑔𝑅 (

𝑅0

2𝑅
− 1)   

 (4) 𝑚𝑔𝑅 (
𝑅0

𝑅
− 1)   (5) 𝑚𝑔 (

𝑅

2𝑅0
− 1) 
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P O 

2𝑎 

𝑎 

A 

B C 

D 

E F 

G 

P 

+𝑄1 

+𝑄2 

𝑑 

2𝑟 
𝑟 

𝜃 
𝑟 

𝐼 

35. wrh 𝑟  iy ialkaOh  𝑚 jk lmamshl T;k ,o  ;ka;=jl fl<jr  𝑀  ialkaOhla t,a,d we;' th 
ksoyfia uqod yer ℎ ÿrla isriaj my<g p,s; jQ miq ys m%fõ.h jkafka" 

 

 (1)√2𝑔ℎ  (2) 
4𝑀𝑔ℎ

(2𝑀+𝑚)
  (3) 2√

𝑀𝑔ℎ

(2𝑀+𝑚)
  (4) √

𝑀𝑔ℎ

(𝑀+𝑚)
   (5) √

2𝑀𝑔ℎ

(𝑀+𝑚)
 

 
36. Odrd .,k b;d os. is,skavrdldr l=yr ikakdhlhla ilid 

we;af;a my; rEmfha olajd we;s wdldrhg úYalïNh 2𝑎 jk 
ikakdhlhl O wËhg iudka;rj" úYalïNh 𝑎 jk 
is,skavrdldr fldgila bj;a lsrSu uÕska h' fuu l=yr 
ikakdhlh ;=,ska Odrd >k;ajh 𝐽 jk mrsos Odrdjla .,d hk 
wjia:djl P ,ËHfha we;s jk pqïNl fËa;% ;Sj%;djh 
jkafka"    

 

 

 

 (1) 
𝜇0𝐽𝑎

2
  (2) 

𝜇0𝐽𝑎

12
  (3) 

5𝜇0𝐽𝑎

12
  (4) 

7𝜇0𝐽𝑎

12
 (5) 𝜇0𝐽𝑎 

 

   

37. wrh 𝑟 jk ikakdhl mqvqjla tys ;,h i%dj >k;ajh 𝐵 jk taldldr pqïnl 
fËa;%hlg ,ïnlj ;nd th ;=<ska 𝐼 Odrdjla hjkq ,efí' 𝜃 fldaKhlska 
flakaøh wdmd;kh lrk PQ pdm fldgi u; f.dvkef.k pqïnl n,fha 
úYd,;ajh jkqfha" 

 

 (1) 
𝜇0𝐼𝜃

2𝜋𝑟
   (2) 𝐵𝐼𝑟𝜃  (3) 𝐵𝐼𝑟 cos 𝜃  

 (4) 
1

2
𝐵𝐼𝑟 sin 𝜃  (5) 𝐵𝐼𝑟 sin (

𝜃

2
) 

 

 

38. rEmfha olajd we;s f,i me;a;l os. a jk taldldr >klhl BE 

YS¾I fol úl¾Khla jk mrsos f¾Çh wdfrdamK >k;ajh 𝜆 jk 
;ka;=jlska hd l< úg" AFEG uqyqK; yryd mj;sk úoHq;a i%djh 
jkqfha"  

 

 (1) 
𝜆𝑎

𝜀0
  (2)  

√2𝜆𝑎

6𝜀0
  (3) 

𝜆𝑎2

𝜀0
  

  

 (4) 
√3𝜆𝑎

6𝜀0
  (5) 

𝜆𝑎

6𝜀0
 

 

39. my; rEmfha olajd we;s f,i" wrhka 2𝑟 yd 𝑟 jk ikakdhl >k f.da, foll +𝑄1 yd +𝑄2 (𝑄1 > 𝑄2) 

f,iska wdfrdamK mj;S' tajdfha flakaø tlsfklg d mr;rhlska ;nd we;' f.da,j, flakaø hd flfrk 
f¾Ldfõ uOH ,ËHh jk P ys oS úoHq;a úNjh 𝑉0 fõ' miqj" wdfrdams; ikakdhl f.da, fol isyska 
f,day lïìhlska tlsfkl iïnkaO flf¾ kï túg" f.da, w;r uOH ,ËHfha úoHq;a fËa;% ;Sj%;dj" 
𝐸 ys úYd,;ajh"  

 (1) Y=kH fõ'  (4) 
2𝑉0

3𝑑
 fõ'   

 (2) 
𝑉0

𝑑
 fõ'  (5) 

3𝑉0

2𝑑
 fõ' 

 (3) 
2𝑉0

𝑑
 fõ'   
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+2𝑞 −2𝑞 

+𝑞 

+𝑞 

−𝑞 

−𝑞 

O 

B 

𝑘2 

𝐸1, 𝑟1 

A 

𝐸  

𝑙 

𝑅 

X Y 

C 

𝑅0 

𝑘1 

𝑘3 

𝐺 

𝑉0 (V) 

1

𝜆
 (nm)-1 

0.001 0.002 0.004 

A B C 

40. me;a;l os. L jk iúê Ivdi%hl flakaøh O jk w;r 
tys YS¾I u; rEmfha olajd we;s wdldrhg  ±𝑞 fyda ±2𝑞 
wdfrdamK ;nd we;' fuúg Ivdi%fha flakaøh u; f.dv 
k.k úoHq;a fËa;% ;Sj%;djh 𝐸 jkqfha" 

 

 (1) 𝐸 = 0 (2) 𝐸 =
3𝑞

2𝜋𝜀0𝐿2       (3) 𝐸 =
3𝑞

4𝜋𝜀0𝐿2  

 

 (4) 𝐸 =
𝑞

𝜋𝜀0𝐿2
 (5) 𝐸 =

𝑞

2𝜋𝜀0𝐿2
 

 

 

 

41. ialkaO1200 kg jk fudag¾ r:hla 15 m s-1 ksh; fõ.hlska wdk; ud¾.hla Tiafia by<g .uka lrhs' 
ud¾.fha wdk;sh" 10 m lg 1 m l ke.aula iys; jk w;r p,s;hg tfrys iM, >¾Ik n,h 600 N 
fõ' fuúg r:fha m%;sodk cjh jkafka" 

 

 (1) 9.0 kW  (2) 10.0 kW  (3) 18.0 kW  (4) 27.0 kW        (5) 13.5 kW 

 

 

42. my; rEmfha olajd we;af;a" m%ldY fldaIhl oS fhdod.;a A, B yd C kï fjkia m%ldY lef;dav ;=kla 

i|yd 
1

𝜆
 (nm)-1 bosrsfha 𝑉0 (V) m%ia;drhhs' fuys 𝜆 hkq fhdod .;a wdf,dalfha ;rx. wdhduh jk w;r 

𝑉0 hkq tla tla wjia:dfõ oS kej;=ï úNjhhs'  
 𝜙𝐴, 𝜙𝐵 yd 𝜙𝐶  hkq Ndú;d l< m%ldY 

f,dayj, ld¾hh Y%s;hka fõ' 𝜙𝐴: 𝜙𝐵: 𝜙𝐶 
hk wkqmd;h iudk jkqfha" 

 
 (1) 1: 2: 4 (2) 2: 4: 1 (3) 3: 2: 6 

 

 (4) 2: 1: 4 (5) 4: 1: 2 

 

 

 

 

43. my; oelafjkqfha fldaIhl wNHka;r m%;sfrdaOh fiùu i|yd fhdod .kakd Wm mrsm:hla úNjudk 
mrsm:hg iïnkaO fldg we;s wjia:djls' ta yd iïnkaO my; j.ka;s i,ld n,kak' 

 
(A)  X yd Y w;r úNj wka;rh A yd B w;r 

úNj wka;rhg jvd wvq úh hq;= h' 
(B)  𝐸1 fldaIfha úoHq;a.dul n,h A yd B 

w;r úNj wka;rhg jvd l=vd fyda úYd, 
úh yels h'  

(C)  mrsm:h ielish hq;= jkafka" AB ys 
fjda,aàh;djfha (+) w.%h" XY ys 
fjda,aàh;djfha (-) w.%hg iïnkaO jk 
mrsos h' 

(D)  úNjudk mrsm:fha Odrdj ksh;j mj;ajd 
.; hq;= fõ' 

    
ix;=,k wjia:djla ,eîug kï" by; 
j.ka;sj,ska i;H úh hq;af;a"  

 

 (1) A, B yd C muKs'  (2) B, C yd D muKs'  (3) A, C yd D muKs'  

 (4) A, B yd D muKs'  (5) C yd D muKs'  
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4 Ω 

𝑃 

𝑅1  

𝑅2  

(−)𝐴 

(+)𝐵 

2 Ω 

5 Ω 

+20 𝑉 

G 
D 

S 

𝑅  

𝑉𝑍 
𝑅𝑆 = 400 Ω 

𝑅𝐷 = 500 Ω 

A 

B 
Q 

(5) 

(4) 

(3) 

(2) 

(1) 

A 

B 

150 N 

150 N 

20 kg 

𝜃 

P 

Q 

R 

S 

44. rEmfha oelafjk mrsm:fha A yd B w;r úNj wka;rh 30 V 

fõ' 𝑅1 yd 𝑅2 úp,H m%;sfrdaO fol ilid we;af;a tajd ;=<ska 
.,k Odrd ms,sfj,ska 1 A yd 2 A jk fia h' P ,ËHfha úoHq;a 
úNjh iïnkaOfhka my; i|yka l=ula i;H úh yels o? 

 

 (1) -10 V  (2) -16.4 V   

 

 (3) - 25 V  (4) -15 V   

 

 (5) 𝑅1 yd 𝑅2 ys w.hka fkdoek w.hla fiúh fkdyel'
   

 

45. nr 150 N ne.ska jk PQ yd RS ovq fol T yevhg Q 

,ËHfha oS tlsfkl yd mdiaid we;' P fl<jfrka 
moaO;sh iqug f,i wijq fldg we;af;a isria ;,hl 
ksoyfia p,s; úh yels f,i fõ' rEmfha olajd we;s mrsos 
S ,ËHfhka 20 kg ialkaOhla .eg.id moaO;sh uqody, 
úg wjidkfha oS PQ oKav isri iuÕ idok fldaKh 𝜃 
iudk jkqfha"    

(1) tan−1 (
3

4
)  (4) tan−1 (

3

7
) 

(2) tan−1 (
4

17
)  (5) tan−1 (

1

2
) 

(3) tan−1 (
2

5
) 

 

46. ikaê Ëa;% wdprK g%dkaisiagrhla (JFET) fhdod we;s 
my; mrsm:fha 𝑉𝐺𝑆 = −4.0 V fõ' +20 V fjda,aàh;d 

iemhqula hgf;a" 𝑉𝐷𝑆 = 2.0 V ùu i|yd olajd we;s 
fik¾ osfhdavhg fY%aKs.;j fhdod .; hq;= 𝑅  
m%;sfrdaOfha WmrSu úYd,;ajh úh hq;af;a" 

 (1) 0.4 kΩ  (2) 1.0 kΩ   

 (3) 1.6 kΩ  (4) 2.0 kΩ  

 (5) 2.4 kΩ 

 

47. rEmfha olajd we;s NOR oajdr folla iys; mrsm:fha A yd 
B f,i olajd we;s m%odk fol i|yd my; rEmfha olajd 
we;s fjda,aàh;d ;rx. fol ,nd foA' tajdg wkqrEmj 
m%;sodk (Q) ;rx.fha yevh ksjeros j olajd we;s ms<s;=r 
jkqfha" 
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𝜆 
𝜆2 𝜆1 

𝐼 

𝐴 

𝐵 

𝑊 

𝑅1 

𝐹 
(1) 

𝑅2 

𝑊 

𝑅1 

𝐹 
(2) 

𝑅2 

𝑊 

𝑅1 

𝐹 
(3) 

𝑅2 

𝑊 

𝑅1 

𝐹 

(4) 

𝑅2 

𝑊 

𝑅1 

𝐹 

(5) 

𝑅2 

𝐼 

A B 

C D 

X Y 

48. oS we;s lDIaK jia;=jl fjkia WIaK;j foll oS we|s Yla;s jHdma;s m%ia;dr rEmfha olajd we;' 𝜆1 yd 
𝜆2 hkq WmrSu Yla;s ;S%j;djg wkqrEm ;rx. wdhdu fõ' A yd B wjia:d fofla oS" lDIaK jia;=fõ 
úlsrK ;Sj%;d w;r wkqmd;h iudk jkqfha" 

 (1) 
𝜆1

𝜆2
   (2) 

𝜆1
2

𝜆2
2  (3) 

𝜆2
4

𝜆1
4   

 (4) (
𝜆2−𝜆1

𝜆1
)

2

  (5) (
𝜆2+𝜆1

𝜆1
)

2

  

 

49. XY hkq os.= ikakdhlhla jk w;r" th ;=,ska 
X isg Y foig I ksh; ODrdjla .,d hhs' A, 

B, C yd D hkq iup;=ri%dldr ikakdhl lïì 
mqvq y;rls' tajd olakd we;s osYdjka Tiafia 
p,kh jk úg" tajdfha fm%ars; Odrdjkaf.a 
osYdjka ksjerosj oelafjkafka" 

 
 
 
 
 
 
 
 
  

 A B C D 

(1) oËsKdj¾;j Odrdjla fm%arKh fkdfõ oËsKdj¾;j oËsKdj¾;j 

(2) oËsKdj¾;j jdudj¾;j oËsKdj¾;j jdudj¾;j 

(3) jdudj¾;j Odrdjla fm%arKh fkdfõ oËsKdj¾;j jdudj¾;j 

(4) jdudj¾;j oËsKdj¾;j oËsKdj¾;j jdudj¾;j 

(5) jdudj¾;j Odrdjla fm%arKh fkdfõ jdudj¾;j jdudj¾;j 

 
50. nia r:hla ;sria ud¾.hl jx.=jla .kakd wjia:djla rEmfha 

oelafõ' my; (1) isg (5) olajd rEm igyka uÕska fmkajd we;af;a 
ol=Kq osYdjg mj;sk jx.=jla .kakd úfgl nia r:h u; we;s 
jk n, úYd,;ajh yd osYdj uÕska ksrEmKh jk fjkia 
wjia:djka h' ksjeros f,i n, ksrEmKh lr we;s wjia:dj 
jkafka"   
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ksjeros ms<s;=re: 
 

 

 

 

 

 

 

 
 
 
 
 
 
 

  

 

 

 

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

- Prof. Kalinga Bandara - 
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ld,h meh 3 ls 
 

A fldgi - jHqy.; rpkd 
m%Yak y;rg u fuu m;%fha u ms<s;=re imhkak' 

(.=re;ajc ;ajrKh g = 10 m s-2 f,i .kak) 

 

01. taldldr f.da,Sh jl% mDIaGhlska iukaù; wrh 𝑅 yd >k;ajh 𝑑1 jk 
jdfka j,ska iEos taldldr >k f.da,hla ;=, >k;ajh 𝑑2 jk Bhï j,ska 
iEoS wrh 𝑟 jk taldldr >k f.da,hla mj;S' msg; f.da,h fkdlvd 
Bhï f.da,fha wrh (𝑟) fiùug Tng mejrS we;' jdfka yd Bhïj, 
>k;aj Tng ,nd oS we;' f.da,fha uq¿ ialkaOh 𝑀 ≈ 2.0 kg fõ        
(𝑅 = 4 cm, 𝑑1 = 8000 kg m-3 yd 𝑑1 = 10000 kg m-3 jk nj i,lkak)'  

(a)  f.da,fha ialkaOh i|yd m%ldYkhla oS we;s ixfla; weiqrska ,shd olajkak' 

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

(b)  R ñkqu ,nd .ekSug Tng jD;a; mrsudKh fldgia 50 lg 
fnok ,o f.da,udkhla imhd we;' jD;a; mrsudKfha mQ¾K 
jg folla lrlefjk úg isria mrsudKh u; tys f¾Çh 
m%.ukh 1 mm fõ' 

(i)  fuu f.da,udkfha l=vd u ñkqu l=ula o? 

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

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

(ii)  𝑅 fiùu i|yd Tng wjYH wu;r ñkqï WmlrKh yd whs;uh ,shd olajkak' 

WmlrKh:  -------------------------------------------------------- 

whs;uh :    -------------------------------------------------------- 

(iii)  𝑀 uek .ekSug jvd iqÿiq isjqo~q ;=,dj o? f;o~q ;=,dj o? ms<s;=rg fya;= 
olajkak' 

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

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

(c)  (i)  jl% mDIaGhl jl%;d wrh (𝑅) my; iQ;%h uÕska kS¾Kh l< yels h' 

𝑅 =
𝑎2

6ℎ
+

ℎ

2
  fuys 𝑎 yd ℎ ixfla; y÷kajkak' 

𝑎 -  --------------------------------------------------------------------------------------------- 

ℎ - --------------------------------------------------------------------------------------------- 
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𝐴 𝐵 𝐶 𝐷 

3.1 cm 3.0 cm 3.2 cm 

𝑚𝑚 
5 

5 

0 

50 

40 

45 

𝑚𝑚 
5 

5 

0 

25 

15 

20 

rEmh 1 rEmh 2 

(ii)  𝑎 ñkqu ,nd .ekSfï oS" YsIHfhla lvodishla u; my; igyk we| ;snqKs' tu igyk 
,nd .; wdldrh i|yka lrkak' 

 

 

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

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

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

(iii)  𝑎 i|yd iqÿiq w.h .Kkh lrkak' 

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

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

(iv) 𝑎 ñkqu ,nd .eku i|yd jvd;a WÑ; l%uh l=ula o? 

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

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

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

(d)  ℎ uekSfï oS" f.da,udk mrsudKj, idfmaË msysgqï my; rEmfha oelafõ' 

 

 

 

 

 

 

  ℎ ys ksjeros w.h fidhkak' 

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

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

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

(e)  Bhï f.da,fha wrh (𝑟)" óg¾j,ska .Kkh lsrSu i|yd imhd we;s o;a;hka wdfoaY 
fldg fmkajkak'  

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

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

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

(f)  jl%;d wrh uekSu yer f.da,udkfha ;j;a Ndú; folla fokak' 

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

-------------------------------------------------------------------------------------------------- 
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wp, fia;=j 

èjksudk fmÜáh 

èjksudk lïìh ip, fia;=j 

iqug lmamsh 

𝑀 

øjh 

(g)  Bhï yd jdfka f.da, talflakaøSh oehs mrsËd lsrSu i|yd Tng wkq.ukh l< yels 
l%shd ud¾.hla i|yka lrkak'  

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

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

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

(h)  f.da, fol talflakaøSh fkdjkafka kï" th ;sria ;,hla u; ia:dhs iu;=,s;;djfha 
mej;Su i|yd jdfka f.da,h ;=, Bhï f.da,h mej;sh hq;= wdldrh we| olajkak'  

 

 

 

 

 

 

 

02. rEmfha oelafjkqfha ixLHd;h fkdokakd iriq,l ixLHd;h fidhd .ekSug ieliQ èjksudk 
wegjquls' fuys oS 𝑀 ialkaOh .s,ajd we;s øjh fjkia lrñka wkqkdo jk èjksudk lïìfha 
os. uek .kS' 𝑀 ialkaOfha >k;ajh 𝑑 fõ' Ndú;d l< øjhkaf.a >k;aj (𝜌) w.hka ms<sfj,ska 
𝜌1, 𝜌2, 𝜌3 yd 𝜌4 fõ' fuys 𝜌1 > 𝜌2 > 𝜌3 > 𝜌4 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' 

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

(ii)  èjksudk lïìfha wd;;sh 𝑇, tall os.l ialkaOh 𝑚0 yd ixLHd;h 𝑓 jk iriq,g 
wod, uQ,sl wkqkdo os. 𝑙 kï" 𝑇, 𝑚0 yd 𝑙 hk rdYSka weiqfrka 𝑓 i|yd m%ldYkhla 
,shd olajkak'  

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

-------------------------------------------------------------------------------------------------- 
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(iii) èjksudk lïìh oS we;s iriq,la iuÕ uQ,sl;dkfhka lïmkh jk wjia:dj ,nd 
.ekSu i|yd wkq.uKh l< hq;= mrsËKd;aul mshjr ;=k l=ulao ? 

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

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

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

(iv) 𝑀 ialkaOh >k;ajh 𝜌 jk øjhl .s,ajd we;s úg" ;ka;=fõ wd;;sh" 

 𝑇 = 𝑀𝑔 (1 −
𝜌

𝑑
)  uÕska ,nd foa' túg" 𝑓 yd 𝑙 w;r iïnkaOh f.dvk.kak' 

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

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

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

(v) øjfha >k;ajh (𝜌) bosrsfha wkqkdo osf.a j¾.h (𝑙2) i|yd m%ia;drhla we|Sug iqÿiq 
mrsos by; iïnkaO;djh ilikak' m%ia;drfha yevh olajkak'  

 

 

 

 

 

 

(b) by; a (v) ys i|yka 𝜌 bosrsfha 𝑙2 m%ia;drfha wkql%uKh -0.050 m5 kg-1 jk w;r"     
wka;#-LKavh 60 m2 fõ' 

(i) 𝑀 ialkaOfha >k;ajh fidhkak' 

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

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

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

(ii) 𝑀 ialkaOfha mrsudj 0.008 m3 yd èjksudk lïìfha tall os.l ialkaOh       
0.001 kg m-1 fõ' iriqf,a ixLHd;h fidhkak' 

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

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

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

(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? 

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

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

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

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

 

 

03. rEmfha oelafjkafka ialkaOh 𝑚2 jk 
we¨ñkshï (Al) Ndckhla ;=, mj;sk 
ialkaOh 𝑚1 jQ ud.rska l=Üáhls' Ndckh yd 
ud.rska l=Üáh ;dmc iu;=,s;;djfha mj;sk 
WIaK;ajh 𝜃(℃) fõ' mrsirhg isÿ jk ;dm 
ydksh fkdi,ld yrskak' 

(a)  (i) we¨ñkshï n÷fka WIaK;ajh l=ula o? 

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

(ii)  ud.rskaj, ljrh bj;a lr (ljrfha ialkaOh fkdi,ld yrskak) we¨ñkshï 
n÷k ;=,g oeuQ úg ixl%uKh jk ;dm m%udKh fldmuK o? 

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

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

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

(b)  Ëu;djh 𝐻 jk jdhq W÷kla ;=, Al n÷k iuÕ ud.rska r;a lrkq ,dfí' 𝑡 ld,hl oS 
ud.rska iïmQ¾Kfhka osh fõ'  

(i)  n÷k yd ud.rska ;j ÿrg;a ;dmc iu;=,s;;djfha mj;S o? fya;=j olajkak' 

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

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

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

 

(ii)  ud.rskaj, øjdxlh 𝜃0(℃) kï" ld,h iuÕ ud.rskaj, WIaK;ajh fjkia ùug 
wod, m%ia;drh we| WIaK;ajh yd ld,h fhdod .;a ixfla; uÕska olajkak' 

 

 

 

 

 

 

 

 



Page 6 of 22 

Physics - Model Paper 2025 

𝜃(℃) 

𝑡(min) 0 30 20 10 

80 

60 

40 

100 

(iii) 𝑚1 = 100 g o" 𝑚2 = 350 g o" 𝜃0 = 10 ℃ o" 𝜃0 = 40 ℃ o" 𝐻 = 1370 W yd      
𝑡 = 20 s o kï Al n÷k yd th ;=< jQ ud.rska ,nd .;a uq¿ ;dm m%udKh 
fldmuK o? 

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

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

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

(iv) Al j, úYsIaG ;dm Odrs;dj 840 J kg-1 K-1 o" ud.rskaj, úYsIaG ;dm Odrs;dj 840 J 

kg-1 K-1 o kï ud.rskaj, ú,hkfha úYsIaG .=ma; ;dmh .Kkh lrkak' 

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

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

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

(v)  ud.rskaj, ialkaOh 200 g jQfha kï" Tn w|skq ,enQ by; m%ia;drfha fmkajk 
fjki l=ula o? 

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

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

(c)  W÷fkka bj;a lrk ,o øj ud.rska iys; n÷kg 100 ℃ ys mj;sk fjk;a X kï 
øjhlska 250 g ialkaOhla ñY% lrkq ,fí' hï ld,hlg miq ñY%Kh ;dmc 
iu;=,s;;djhg m;a fõ' ld,h iuÕ X øjfha yd øj ud.rskaj, WIaK;ajh fjkia jk 
wdldrh my; m%ia;drfha oelafõ' 

 

(i)  øj fol ;dmc iu;=,s;;djhg m;a 
jk WIaK;ajh l=ula o? 

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

 

(ii)  X ys m%ia;drfha nEjqu ud.rska ys 
m%ia;drfha nEjqug jvd jeä ùug 
fya;=j l=ula o?  

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

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

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

(iii)  m%ia;drh Wmfhda.S lrf.k øj ud.rska yd X øjfha úYsIaG ;dm Odrs;d w;r 

wkqmd;h (
𝑐𝑚

𝑐𝑋
) .Kkh lrkak' (fuúg n÷fka ;dm Odrs;dj fkdi,ld yrskak)' 

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

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

-------------------------------------------------------------------------------------------------- 
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0.5 

𝑅0 

6.0 V 

04.  (a) (i)  i, oÕr .e,ajfkdaógr uQ,O¾uh 𝑁𝐼𝐵𝐴 = 𝑐𝜃 f,i oelafõ' fuys tla tla 
ixfla;h uÕska ljrla ksrEmKh flf¾oehs olajkak' 

𝑁 - -------------------------------------------------------------------------------------------- 

𝐼 - -------------------------------------------------------------------------------------------- 

𝐵 - -------------------------------------------------------------------------------------------- 

𝐴 - -------------------------------------------------------------------------------------------- 

𝑐 - -------------------------------------------------------------------------------------------- 

𝜃 - --------------------------------------------------------------------------------------------  

(ii)  i, oÕr .e,ajfkdaógrhla hkq Odrdjla ueksh yels Wmdx.hla nj fmkajdoSug 
by; m%ldYkh fhdod .kak' 

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

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

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

(iii)  i, oÕr .e,ajfkdaógrhl Odrd ixfõoS;djh hkq l=ulao? 

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

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

 

(iv)  Odrd ixfõoS;djh jeä lr .ekSu i|yd a(i) oelajQ 𝑁, 𝐵, 𝐴 yd 𝑐 rdYSka jeä l< 

hq;= o? ke;s kï wvq l< hq;= oehs wod, ia:dkh ;=< √ fhoSfuka olajkak'  

rdYsh jeä l< hq;= h wvq l< hq;= h 
𝑁   

𝐵   

𝐴   

𝑐   
 

(b)  my; rEmfha oelafjkqfha oÕrfha m%;sfrdaOh 
𝑅0 jQ ixfõoS i< oÕr weógrhla Ndú;fhka 
mdGdxlhla .kakd wjia:djls' 

(i)  𝑅0 j, w.h fldmuK o? 

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

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

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

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

 

(ii) weógrfha ksremøs; WmrSu Odrdj fldmuK o?  

-------------------------------------------------------------------------------------------------- 
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𝑅0 

𝑅′ 

A 

1  

𝑄 

12 V 

𝑃 

𝐺 𝐻 

𝐸 𝐹 

𝐸′ 

𝐴 

𝑘 

𝐵 

𝐸 

𝑋 

𝐸′- welshqñf,agrh 

𝑘 - fmakq h;=r 

𝑋 - iam¾Yl h;=r 

𝐴𝐵 - úNjudk lïìh' 

 

𝑙 

(b)  12 V, 1 Ω f,i i|yka fldaIhla 𝑅′ 
úp,H m%;sfrdaOlhla yd by; 
weógrh Ndú;d lr ms<sfh, lrk 
,o ´ï ógrhla my; mrsm:fha 
oelafõ'  

 

 

 

 

 

(i) 𝑅 = 35 Ω muK jk m%;sfrdaOhla uekSu i|yd by; ´ï ógrh Ndú;d l, hq;=j 
we;' fï i|yd Tn wkq.ukh lrkq ,nk m%Odk mshjr ;=k wkqms<sfj,g ,shd 
olajkak' 

(1)  -------------------------------------------------------------------------------------------- 

(2) -------------------------------------------------------------------------------------------- 

(3) ------------------------------------------------------------------------------------------- 

 

(ii)  ´ï ógr mrsm:hg fhdod .; hq;= 𝑅′ m%;sfrdaO w.h fidhkak' 

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

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

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

(iii)  P yd Q w;rg 𝑅 m%;sfrdaOh iïnkaO l, úg" weógr mdGdxlh 0.25 A úh' 𝑅 
.Kkh lrkak' 

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

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

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

(c)  by; fldaIfha fofl<jr úNj wka;rh ueKSu msksi YsIHfhl= úiska my; úNjudkh 
Ndú; lrk ,oS'  

 

 

 

 

 

 

 



Page 9 of 22 

Physics - Model Paper 2025 

(i)  ix;=,k os.la ,nd .ekSu i|yd YsIHhdg wjYH wfkl=;a WmlrK fudkjd o? 

(1)  ------------------------------------------------------------------------------------------- 

(2) ------------------------------------------------------------------------------------------- 

(3) ------------------------------------------------------------------------------------------- 

(ii)  ksis mrsos úNjudk mrsm:h ilid th fldaIfha fofl,jr jk E yd H w;rg 
iïnkaO lrkq ,efí'  

(1)  P yd Q fyd|ska iam¾Y lr we;s úg" úNjudkh ix;=,kh l< úg" ix;=,k 
os. 2.0 m úh' úNjudk lïìfha úNj wKql%uKh .Kkh lrkak' 

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

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

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

(2)  P yd Q w;r by; 𝑅 m%;sfrdaOh iïnkaO l, úg" ix;=,k os. .Kkh 
lrkak' 

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

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

-------------------------------------------------------------------------------------------- 
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B fldgi - rpkd 
m%Yak y;rlg muKla ms<s;=re imhkak' 

(.=re;ajc ;ajrKh g = 10 m s-2 f,i .kak) 

 

05. bvï f.dv lsrSu id.r" .x.d m;=,a fyda ú,a m;=,a j,ska kj bvï ks¾udKh lsrSfï l%shdj,shhs' 
f,dj úYd,;u k.r p;=rY%h jk Ökfha vd,shkays Iskaydhs p;=rY%h iïmQ¾Kfhka u uqyq| 
f.dv lsrSu yryd ks¾udKh lr we;' j¾. lsf,daógr 2.69 (km2) mqrd me;sr mj;akd fld<U 
jrdh k.rh (Colombo Port-City) o uqyq| f.dv lsrSu uÕska ieliQ l,dmhls'  

 fld<U jrdh k.rh jeks úYd, 
fjr< f.dv lsrSfï jHdmD;s ;=<" 
msrjqï øjH f,i uqyqÿ c,hg 
je,s" .,a yd fldkal%sÜ l=Üá 
oeóu isÿ lrhs' bkacsfkarejka 
iuyr úg úfYaI l=yr mrsud 
wvx.= fldkal%sÜ l=Üá ks¾udKh 
lr;s' tajd Ndú; lsrSu uq,sl 
f,i msrsjeh wvq lsrSug fya;= 
jk w;r" l=yr iys; úg 
fldkal%sÜ l=Üá u; we;s jk 
Wvql=re f;rmqu iqÿiq mrsos fhdod 
.ekSug yels ùu ;j;a fya;=jla 
fõ' 

(a)  (i)  wdlsñäiaf.a kshuh ,shd olajkak'  

(ii)  fjr< f.dv lsrSu i|yd Ndú;d l< yels iajNdúl øjH folla i|yka lr" 
tajdfha >k;ajh msrjqï øjhhla f,i tajd f;dard .ekSug n,mdk wdldrh 
meyeos<s lrkak' 

(iii)  msrùu i|yd Ndú;d lrk mrsudj 1.0 m3 yd >k;ajh 2.5× 103 kg m-3 jk .,a 
l=Üáhla i,lkak'   
(1)  jd;h ;=< oS fujeks .,a l=Üáhl nr .Kkh lrkak' 

(2)  uqyq÷ c,fha >k;ajh 1.03 × 103 kg m-3 fõ kï" uqyq÷ c,fha .s,S mj;sk 
úg .,a l=Üáh u; we;s jk Wvql=re f;rmqu fidhkak' 

(3)   uqyq÷ c,h ;=, oS .,a l=Üáh fmkajk nr fldmuK o? 

(iv)  bkacsfkarejka úiska ilikq ,enQ ysia jd; l=yrhla iys; fldkal%sÜ l=Üáhla 

i,lkak' fujeks l=Üáhl uOHkH >k;ajh 0.97 × 103 kg m-3 jkq we;' 
(1)  fï f,i l=Üá wNHka;rfha jd; mrsudjla wvx.= lr we;af;a wehs? 

(2)  fujeks fldkal%sÜ l=Üáhla uqyqÿ c,h u; ;=nQ úg tys uq¿ mrsudfjka ljr 
Nd.sl mrsudjla c,fhka by< mj;S o? 

(3)  fujeks l=Üá úYd, ixLHdjla tlsfkl iïnkaO lsrsfuka mdfjk fõosld 
ks¾udKh l< yels h' tys ia:djr;djh mj;ajd .ekSug wkq.ukh l< hq;= 
fNd;sl úoHd uQ,O¾uh l=ulao? 
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fldkal%sÜ l=Üáh 

jd; l=yr 

uqyq÷ c,h 

𝐴 𝐵 

𝐹𝐴 𝐹𝐵 𝐼2 

𝐼′2 

𝑂 

𝑂′ 

3 cm 

(b)  my; rEmfha oelafjkqfha yrialv j¾.M,h 10 m2 o" Wi 10 m o jQ >k;ajh       
2500 kg m-3 jk ñY%Khlska ;kd .;a taldldr l=Üáhls' l=Üáh ;=, jd; l=yr 
.Kkdjla mj;sk w;r th uqyqÿ c,h ;=< .s,aùu isÿ lrhs' fujeks l=Üáhla tys uq¿ 
mrsudfjka 80% la uqyqoq c,h ;=, .s,S mdfjhs'  

(i)  l=Üáh ;=< mj;sk 
iM, jd; l=yr mrsudj 
fidhkak' jd;fha nr 
fkdi,ld yrskak' 

(ii)  ;ks l=yr mrsudjla 
fjkqjg rEmfha olajd 
we;s f,i fjka fjka j 
msysá l=yr jeä 
ixLHdjla mej;Sfï 
jdishla ;sfí o?  

(c)  ysia uqyq÷ mrsudjla iïmQ¾Kfhka msrùu fjkqjg by; (b) fldgfia oelajQ mrsos 
tlsfklg wdikakj tlsfklg iïnkaO l< l=Üá iuQyhla w;=rd os. 10 km yd m<, 
1 km jk lD;Su ìula ieliSug ie,iqï lrhs' fï ìu u; isÿ lrk wfkl=;a boslsrSï 
i|yd by; l=Üáj, u;=msg u; >k;ajh 3000 kg m-3 jQ o >klu 10 cm jQ o fldkal%sÜ 
;Ügqjla w;=rkq ,efí'  
(i)   fldkal%sÜ ;Ügqj we;srSfuka wk;=rej ieliQ lD;Su ìu uqyqÿ c, uÜfuka ljr 

Wila by<ska mj;S o?  

(ii)  ish¿ boslsrSï fuka u jdyk yd ñksiqkaf.a uq¿ nr iSudj hgf;a lD;Su ìu uqyqÿ 
c, uÜgfuka 1 m by<ska mej;Sug kï lD;Su ìu u; mej;sh yels WmrSu 
wu;r ialkaOh fidhkak'  

 

06. (a)  ;=kS ldpj, j¾;kh i|yd fhfok ldàishdkq ,l=Kq iïuq;sh ,shd olajkak'  

(b)  kdNSh ÿr 2 cm jQ A jQ W;a;, ldphla yd B kï fjk;a ldphla tlsfklg 3 cm l 
mr;rhlska taldË jk fia my; rEmfha olajd we;s wdldrhg ;nd we;' 
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(i)  B wj;, ldphg 5 cm ol=Kq miska m%;sìïnhla (𝐼1−𝐼′1) ;ekSu msksi A ldphg 
fldmuK ÿrla bosrsfhka jia;=jla (𝑂 −  𝑂′) ;eìh hq;= o? 

(ii)  by; A ldph uÕska ;kk 𝐼1−𝐼′1 m%;sìïnh B ldph i|yd w;d;aùl jia;=jla 
f,i ie,lsh yels h' úIo oDIaáfha wju ÿrska (D = 25 cm) wjidk m%;sìïnh 
we;s jk wdldrh by; rEm igyfka olajd we;' 
(1)  by; rEm igyk ms<s;=re m;%hg msgm;a lr 𝐼1−𝐼′1 m%;sìïnh msysgk 

ia:dkh ,l=Kq lrkak' 
(2) 𝐼1−𝐼′1 m%;sìïnfha msysàu ,nd .ekSug fhdod .;a lsrK rEmh u; 

olajkak' 
(3) úIo oDIaáfha wju ÿrska idok wjidk m%;sìïnh 𝐼2−𝐼′2 w;d;aùl Wvql=re 

m%;sìïnhla ùu i|yd B ldpfha kdNSh ÿr ljrla úh hq;= o?  

(c) by; A ldph iuÕ ;j;a C W;a;, ldphla fhdod .ksñka ixhqla; wkaùËhla ilid 
we;ehs is;kak' fuys oS" A ldph wjfk; ldph f,i;a" C ldph Wmfkf;a ldph f,i;a 
fhdod f.k we;'   

(i) idudkH iSreudre wjia:dfõ fhdod we;s wkaùËhl Wjfk; bosrsfha ;enQ 
jia;=jlska wdrïN ù wei lrd ,Õd jk lsrK folla Ndú;fhka wjika m%;sìïnh 
,nd .kakd weldrh oelaùug lsrK igykla w|skak' 

(ii)  wjfk; i|yd jia;= ÿr by; (a) (i) oS i|yka w.fhys u mj;ajd .;a úg úIo 
oDIaáfha wju ÿrska (D = 25 cm) wjidk m%;sìïnh ,nd .ekSug ldp w;r mr;rh 
10 cm jk f,i ielish hq;= kï" C ldpfha kdNSh ÿr fldmuK úh hq;= o? 

(iii)  wkaùËhl fldaKsl úYd,kh 𝑀 =
𝛼

𝛼0
 f,i oelaúh yels h' fuys 𝛼 yd 𝛼0 

y÷kajkak' 
(iv)  wjfkf;a yd Wmfkf;a f¾Çh úYd,khka ms<sfj,ska 𝑚𝑂 yd 𝑚𝑒 fõ' ta weiqrska 

fldaKsl úYd,kh 𝑀 i|yd m%ldYkhla ,shkak'  
(v)  𝐴 yd 𝐶 ldp uÕska iEÿ wkaùËfha 𝑀 ys w.h fidhkak' 

(d) (i) by; (b) ys oS fok ,o 𝐴 yd 𝐵 ldp moaO;sh o ixhqla; wkaùËhla f,i ie,lsh 
yels h' Tn th meyeos<s lrkafka flfia o? 

(ii)  tu wjia:dfõ oS fldaKsl úYd,kh .Kkh lrkak' 

 

07. (a) m%;Hia: .=K olajk f,day lïìhla u; fhdok n,h l%ufhka jeä lrkq ,nk w;r 
we;s jk ú;;sh ksjerosj uek .kq ,efí' iqúld¾h .=K olajñka wjidkfha lïìh leä 
hk wjia:dj olajd u mdGdxl .kq ,nhs kï" úl%shdj bosrsfha m%;Hdn, w.hka oelafjk 
m%ia;drhl yevh lgq igykl olajd úfYaIs; ia:dk kï lrkak'  

(b)  jdfka lïìhla i|yd mrsËKd;aulj 
,nd .;a m%:sM, u; w|sk ,o úl%shdj 
bosrsfha m%;Hd n,h úp,kh olajk 
m%ia;drhla fuys oelafõ' tys A yd B 
,ËHhg wkqrEm úl%shdjka olajd we;s 
mrsos w.hka .kS'  

(i)  m%ia;drh u; olajd we;s A yd B 
,ËHhka y÷kajkak' 

(ii)  jdfkaj, hx udmdxlh .Kkh 
lrkak' 

 

0.8× 108 

0.6× 108 
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(c)  w¨;ska bos lrk ëjr jrdhl wjYH .eUqr ilia lsrSug fodUlrhla wdOdrfhka je,s 
bj;a lsrSu isÿ lrhs' ta i|yd my; rEmfha oelafjk mrsos w¾O jD;a;dldr yeve;s l+vhla 
Ndú;d lrhs' tys jD;a;dldr j<,a, 𝑊1 f,i olajd we;s iúu;a ;ks lïìhlska idod we;s 
w;r" tys wrh 50 cm fõ' tu j<,af,a tlsfklg ,ïnl úYalïN foll wka; j, oS 
yrialv j¾.M,h 0.1 cm2 yd os. 1.0 m ne.ska jk (𝑊2 f,i olajd we;) jdfka lïì 
y;rla uÕska l+vh 𝐶1 fodUlr flan,hg .eg.id we;' ysia l+vfha;a" lïì j<,af,a;a 
th t,a,q lïìj,;a ialkaOhka" msfrk je,s ialkaOh yd ii|k l< fkdf.ksh yels 
;rï l=vd fõ' 

 l+vhg iïmQ¾Kfhka je,s msreKq wjia:djla i,lkak' je,sj,ska msreKq l+vfha uq¿ 
ialkaOh 100 kg fõ' 

(i)  jdfka i|yd jk m%;Hia: iSudfjka 25% l m%;Hd n,hla 
𝐶1 flan,h u; fhfok fiA Ndrh by<g Tijk úg" 
flan,fha wd;;sh fidhkak' 𝐶1 flan,fha yrialv 
j¾.M,h 1.0 cm2 fõ' 

(ii)   túg je,s iys; l+vh by<g tiefjk ;ajrKh 
fidhkak' 

(iii)  flan,fha os. 4 m kï túg tys we;s jk ú;;sh 
fidhkak'  

(iv)  𝑊2 lïìhla u; we;s jk wd;;sh .Kkh lrkak ' 
cos 30° = 0.87 yd sin 30° = 0.50 f,i i,lkak' 

(v)  𝑊2 lïìhl .nvd jk m%;Hia: úNj Yla;sh fidhkak' 
(vi)  j<¨ w¾Ohla u; f.dvkef.k n, i,ld 𝑊1 lïì j<,a, osf.a we;s jk n,h 

fidhkak'  

(d)  l+vfha w¾O f.da,Sh jl% mDIaGh idod we;af;a rEmfha mrsos 𝑊1 j<,a,g iïnkaO w¾O 
jD;a;dldr yevhg we;s isyska lïì 500 lsks' 

(i)  l+vh by; (c)(ii) ys ;ajrKfhka by<g hk 
úg" fuu isyska lïìhl wd;;sh fidhkak' 

(ii)  fuu n,h hgf;a isyska lïìhla fkdleãug 
lïìhg ;sìh hq;= wju yrialv j¾.M,h 
fidhkak (m%;Hia: iSudfjka 50% blau jQ 
úg" isyska lïìhla lefvk nj i,lkak')'  
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08. pkaøhd ;u wËh jgd N%uKh fjñka iQ¾hhd jgd mrsN%uKh jk w;r mD:súh jgd pkaøhd 
.uka lrhs' mD:sú mDIaGfha úYd, m%foaYhla id.r c,fhka msrS mj;S' pkaøhdf.a .=re;ajdl¾IK 
n, l%shdj ksid mD:súfha id.r c,h weoS hñka Woï r< l%shdj we;s fõ' túg we;s jk ÿiai%dú;d 
n, ksid mD:sú f.da,h i;= N%uK pd,l Yla;sh iaj,am f,i l%ufhka wvq fõ' fï ksid 
mD:súfha osklg .;jk ld,h jeä jk nj fmkajd osh yels h' tys m%;sM,hla f,i pkaøhd 
l%ufhka mD:súfhka wE;a jk nj úoHd{hka fmkajd foA' 

 

 

 

 

 

 

 

mD:súfha ialkaOh 6 × 1024 kg , pkaøhdf.a ialkaOh 7 × 1022 kg , mD:súfha wrh 6400 km 

yd mD:súh yd pkaøhd w;r mr;rh 4 × 105 km  f,i i,lkak' 

(a)  pkaøhdf.a n,mEu ksid mD:súfha pd,l Yla;sh mrsj¾;kh jk Yla;s m%fNaO fol kï 
lrkak' 

(b)  id.r c,h iuÕ mD:súfha wjia:s;s >Q¾Kh 𝐼, tys N%uK ld,dj¾;h 𝑇 úg" mD:súfha 
N%uK pd,l Yla;sh i|yd m%ldYkhla 𝐼 yd 𝑇 weiqrska ,nd .kak'  

(c)  id.r c,h iuÕ mD:súfha wjia:s;s >Q¾Kh (𝐼) tys N%uK wËh jgd ksh;j mj;S hehs 
ie,lsh yels fõ' mD:súfha pd,l Yla;Sh wvq jQ úg osklg .; jk ld,h wvq jk nj 
fmkajkak' 

(d)  mD:súfha ialkaOh 𝑀𝐸 mD:súfha wrh 𝑅𝐸 o kï" N%uK wËh jgd mD:súfha wjia:s;s 

>Q¾Kh 
2

5
𝑀𝐸𝑅𝐸

2 f,i ie,lsh yels h' j¾;udkfha mD:súfha oskl ld,h 𝑇 o" oekg 

jir 100 lg fmr oskl ld,h 𝑇0 o f,i f.k tu ld, mrdih ;=< mD:súfha N%uK 

pd,l Yla;s ydksh" ∆𝐸 =
16𝑀𝐸𝑅𝐸

2∆𝑇

𝑇3
 nj fmkajkak' fuys ∆𝑇 = 𝑇 − 𝑇0 o" 𝑇 ≈ 𝑇0 o 

jk w;r" 𝜋2 = 10 f,i .kak'   

(e)  miq.sh jir 100 l ld,h ;=< N%uK pd,l Yla;s ydksh ∆𝐸 = 15.36 × 1021 J o" tu 
ld, mrdih ;=< mD:súfha oskl ld,fha uOH w.h 𝑇 = 8 × 104 s f,i f.k tu jir 
100 wjidkfha oskl ld,fha jeä ùu ∆𝑇 .Kkh lrkak' 

(f)  mD:súfha N%uK wËh jgd wjia:s;s >Q¾Kh 𝐼𝐸 =
2

5
𝑀𝐸𝑅𝐸

2 wdikak f,i ksh; jk 

w;r" fldaKsl m%fõ.h 𝜔𝐸 o" pkaøhdf.a mD:súh jgd wjia:s;s >Q¾Kh 𝐼𝑚 = 𝑚𝑅2 o fõ' 
fuys 𝑚 pkaøhdf.a ialkaOh yd 𝑅 pkaøhd yd mD:súh w;r ÿr fõ' mD:súh jgd 
pkaøhdf.a p,s;fha fldaKsl m%fõ.h 𝜔𝑀 o f,i f.k mD:Súh+pkaøhd hk moaO;sfha 
fldaKsl .uH;djh (𝐿𝑡𝑜𝑡) i|yd m%ldYkhla by; rdYSka weiqfrka ,nd .kak' 

(g)  pkaøhdf.a mD:súh jgd fldaKsl p,s;hg wod,j fldaKsl m%fõ.h" 𝜔𝑀 ksh; jk w;r" 
mD:súfha N%uK p,s;hg wod,j fldaKsl m%fõ.h 𝜔𝐸 l%ufhka wvq jk ksid pkaøhd 
mD:súfhka wE;a jk nj fmkajkak' 
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DC to AC Inverter 
mrsj¾;lh 

mrs>klhg 

negrsh 

myka mrsm:h 

iQ¾h mek,h 

wdfrdamK md,lh 

+ 

+ 

− 

− 

(h)  (i) oekg jir 100 lg fmr pkaøhd yd mD:súh w;r ÿr 𝑅0 o f,i f.k tu ld, 
mrdih ;=< mD:súh yd pkaøhd w;r ÿr jeä ùu" ∆𝑅 i|yd m%ldYkhla ,nd 

.kak' fuys ∆𝑅 = 𝑅 − 𝑅0 yd 𝑅 ≈ 𝑅0 f,i o" ∆𝜔𝐸 =
2𝜋∆𝑇

𝑇2
 f,i o i,lkak'  

(ii)  𝜔𝑀 = 2.66 × 10−6 rad s-1 f,i i,ld ∆𝑅 .Kkh lrkak' 

 

09. A fyda B fldgig muKla ms<s;=re imhkak' 

09.A iQ¾h fldaIhla hkq úfYaI wdldrfha m%ldY osfhdavhls' tys p-n ikaêh keUqre lr fkdue;s 
w;r ikaêh u;g oDIH wdf,dalh m;kh jQ úg" ySk ia:rfhka bf,lafg%dak uqla; ù 
bf,lafg%dak yd l=yr hq., ksmo fõ' ikaêh yryd mj;sk úoHq;a fËa;%h fya;=fjka 
bf,lafg%dak 𝑛 foig;a l=yr 𝑝 foig;a p,s; ù ikaêh fomi wu;r úNj wka;rhla we;s 
lrhs' fuu l%shdj m%ldY fjda,aàh wdprKh f,i o fï fya;=fjka yg .kakd úNj wka;rh 
m%ldY fjda,aàh;dj f,i o ye|skafõ' tu ksid iQ¾h fldaIhla ir< Odrd m%Njhla f,i Ndú;d 
l, yels h' iQ¾h fldaI lSmhla tlsfkl iuÕ fY%aKs.;j iïnkaO l, úg iQ¾h mek,hla 
(solar panel) f,i ye|ska fõ' mek, uÕska ckkh lrk Yla;sh fldaIhl .nvdlr ;nd 
m%fhdackhg .; yels h' 

 my; rEmfha oelafjkqfha 50 W 

iQ¾h mek,hlska o" 12 V, 90 Ah 

negrshlska o 12 V, 12 W tal osYd 
Odrd (DC) myka yhlska o 
wdfrdamK md,k WmlrKhlska 
o iukaú; .Dyia: m%ldY 
fjda,aàh;d n, iemhquls 
(Domestic PhotoVoltaic Power 

System)'  

 idudkH ysre t<sh we;s osfkl 
iQ¾h mek,fhys m%;sodkh 40 W 

ne.ska meh 11 muK o" j<dl=¿ 
iys; osfkl idudkHfhka 20 W 

ne.ska meh 5 la muK o jk nj 
Wml,amkh l< yels h' 
idudkHfhka ish¨u myka 
oskm;d u meh 2 la oe,afjk 
w;r ñka 4 la muKla jeämqr 
meh 4 la o,ajkq ,efí' 

ish¿u myka o,ajk uq¿ ld,h ;=< u fuu negrsfhka u Odrdj ,nd .kakd m%;Hdj¾;lhla 
(Inverter) uÕska mrs>klhla o osklg meh 2 l ld,hla jev lrhs' m%;Hdj¾;lfha m%;sodkh 
220 V, 50 Hz, 110 W f,i oelafõ' negrsh iïmQ¾Kfhka úi¾ckh jk f;la u tys 
úoHq;a.dul n,h fkdfjkia j mj;sk nj o ie,lsh yels h'  

(a)  (i)  m%;Hdj¾;lfha m%;sodk fjda,aàh;dj 220 V f,i i|yka lr we;af;a tys j¾. 
uOHkH uQ, fjda,aàh;d (𝑉𝑟𝑚𝑠) w.h hs' m%;Hdj¾;lfha m%;sodkhg wod, WÉp 

fjda,aàh;dj (𝑉𝑝) .Kkh lrkak (√2 = 1.4 fõ)' 

(ii)  m%;Hdj¾;lfha fjda,aàh;d ;rx.fha wdj¾; ld,h .Kkh lrkak' 
(iii)  ld,h iuÕ m%;Hdj¾;lfha m%;sodk fjda,aàh;d úp,kh m%ia;drhl we| 

olajkak' 
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(b)  (i) n,anhla uÕska ,nd .kakd Odrdj .Kkh lrkak' 
(ii)  m%;Hdj¾;lfhka ,nd fok m%;sodk Odrdj (𝐼𝑟𝑚𝑠) .Kkh lrkak' 
(iii)  ojfia ljr wjia:djl fyda negrsfhka jeh jk WmrSu ir, Odrdj .Kkh 

lrkak (m%;Hdj¾;lh ´ï kshuh ms<smosk WmlrKhla nj Wml,amkh l, 
yels h)' 

 

(c)  weïmshr-meh tlla (1 Ah) hkq meh 1 la mqrd 1.0 A Odrdjla Ndú; lsrSfï oS úi¾ckh 
jk wdfrdamK m%udKhhs' 
(i)  1 Ah hkq l+f,dau (𝐶) fldmuK m%udKhla o? 

(ii) oskl mrsfNdackh lrk wdfrdamK m%udKh fldmuK o? 

(iii) iQ¾h mek,fha fodaIhla fya;=fjka th uq¿ukska u wl%Sh jqjfyd;a negrsh uÕska 
úÿ,s wjYH;dj osk lShla imhd .; yels o? 

(d)  fuu n, moaO;sfha iuia: ld¾hËu;dj (Overall efficiency) 90% hehs ie,lsh yels h' 
tkï negrshg imhk cjfhka 90% la kej; m%fhdackhg .; yels nj hs' 
(i)  ysre t<sh fkdlvjd u idudkH f,i mj;S kï osklg Ndú;hg .; yels 

wfmaËs; wdfrdamK m%udKh fldmuK o? 

(ii)  ysre t<sh fkdlvjdu ,efnk ld,fha oS wfmaËs; ld¾hh bgq lr .; yels o? 
fya;= iys; j i|yka lrkak' 

(iii)  wyi fkdlvjd u j<dl=<ska nrj mj;sk ld,hl oS ie,iqï l< wjYH;dj bgq 
lr .; fkdyels nj fmkajkak' 

(iv)  by; d(iii) wjia:dfõ negrsh iïmQ¾Kfhka u úi¾ckh ùug fmr osk lShla 
ie,iqï l< wjYH;dj iïmQ¾Kfhka u bgq lr .; yels o? 

 

 

9 B  (a)  (i)  ldrld;aul j¾Olhl mrsm: ixfla;h we| tys wmj¾;k fkdjk m%odkh (𝑉1), 

wmj¾;k m%odkh (𝑉2) yd m%;sodkh (𝑉𝑜) olajkak' 
(ii)  ldrld;aul j¾Olhl újD; mqvq wjia:dfõ l%shd;aul úg" tys m%;sodkh i|yd 

m%ldYkhla by; rdYSka weiqfrka ,shkak' 
(iii)  mrsmQ¾K ldrld;aul j¾Olhl újD; mqvq wjia:dj i|yd ,dËKsl m%ia;drh we| 

tys f¾Çh yd ix;Dma; m%foaY kï lrkak' 

(b)  (i) újD; mqvq wjia:dfõ oS ldrld;aul j¾Olhla úoHq;a ix{d j¾Okh lsrSug 
Ndú;d l< fkdyel' thg fya;=j myokak' 

(ii)  wmj¾;k j¾Ol mrsm: 
igykla my; rEmfha oS we;' 
fuu j¾Olfha ixjD; mqvq 

fjda,aàh;d ,dNh (
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
) i|yd 

m%ldYkhla 𝑅1 yd 𝑅2 weiqrska 
,shkak' 

(iii) 𝑅1 = 1.0 kΩ yd 𝑅𝑓 = 100.0 kΩ kï o cj 

iemhqfï fjda,aàh;dj 𝑉𝑠 = ±12.0 V o kï 
m%;sodkh ix;Dma; fkdjk mrsos m%odkh fj; 
,nd osh yels fjda,aàh;dj (𝑉𝑖𝑛) ys WmrSu w.h 
fidhkak' 

 

 

Vout + 

Vin 

R2 

R1 
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+ Vout 

R3 

R1 

R2 

V1 

V2 

i1 

i2 

𝑖3 

𝑉1 

+ 

𝑉2 𝑉3 𝑉4 

𝑅1 𝑅2 𝑅3 𝑅4 

𝑅𝑓 

𝑉𝑜𝑢𝑡 

(c)  my; rEmfha oelafjkqfha ldrld;aul j¾Olhla Ndú;d lr ;ekQ iudl,k fyj;a 
fjda,aàh;d ix{d tl;= lsrSu i|yd fhdod .; yels (Summing Amplifier) j¾Ol 
mrsm:hls' my; c(i) yd c(ii) fldgiaj,g ms<s;=re iemhSfï oS" ldrld;aul j¾Olhl 
iïnkaO iaj¾Kuh kS;s j,x.= jk nj Wml,amkh lrkak' 

 

 

 

 

 

 

(i)  fuu mrsm:fha 𝑅1, 𝑅2 yd 𝑅3 m%;sfrdaO yryd .,k Odrdjka ms<sfj,ska 𝑖1, 𝑖2 yd 𝑖3  
kï tajd 𝑉1, 𝑉2 yd 𝑅1, 𝑅2 yd 𝑅3 weiqrska ,shkak' 

(ii) 𝑉𝑜𝑢𝑡 i|yd m%ldYkhla 𝑉1, 𝑉2 yd 𝑅1, 𝑅2 yd 𝑅3 weiqrska ,shkak' 

(iii) 𝑅1 = 𝑅2 kï m%;sodk fjda,aàh;dj m%odk fjda,aàh;djhka ys tl;=jg 
iudkqmd;sl jk nj fmkajkak' 

(d)  by; (c) hgf;a olajk ,o j¾Ol mrsm:h ;j ÿrg;a úlrkh lsrSfuka ixLHdxl 
ix{djla" m%;siu ix{djla njg mrsj¾;kh l< yels mrsm:hla (Digital to Anolog 

Converter - DAC) idod .; yels h' my; rEmfha olajd we;af;a tjeks mrsm:hls' 

 

 

 

 

 

 

 

(i)  by; rEmfha 𝑉1, 𝑉2, 𝑉3 yd 𝑉4 f,i olajd we;af;a oaùuh o;a; ìgq y;rla (4-bits)  
ksrEmKh flfrk DAC mrsm:hls' tys m%;sodk fjda,aàh;dj 𝑉𝑜𝑢𝑡 kï" 

 𝑉𝑜𝑢𝑡 = −𝑅𝑓 [
𝑉1

𝑅1
+

𝑉2

𝑅2
+

𝑉3

𝑅3
+

𝑉4

𝑅4
] nj fmkajkak' 

(ii)  m%;sfrdaO w.hka"  𝑅𝑓 = 10 kΩ, 𝑅1 = 10 kΩ, 𝑅2 = 20 kΩ, 𝑅3 = 40 kΩ, yd    

𝑅4 = 80 kΩ f;dard we; (fmdÿ jYfhka ìgq 𝑛 i|yd 𝑅𝑛 = 22−1𝑅1 f,i f;dard 
.kq ,efí)' 𝑉1, 𝑉2, 𝑉3 yd 𝑉4 weiqrska 𝑉𝑂𝑢𝑡 i|yd m%ldYkhla ,shkak' 

(iii)  oaùuh ìgqjl "0" hkq 0 V o" "1" hkq 1 V f,i f.k my; j.=fõ oelafjk 
ixLHdxl m%;sodkhla i|yd ,efnk m%;siu m%;sodk fjda,aàh;d w.hka .Kkh 
lrkak' 
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∆𝑡1 ∆𝑡2 

𝑉𝑖(𝑉) 

𝑡(𝑠) 

0.25 

0.75 

0 

 

ixLHdxl m%;sodkh m%;siu m%;sodkh 
𝑉1 𝑉2 𝑉3 𝑉4 𝑉𝑜𝑢𝑡(V) 

0 0 0 0  
0 0 0 1  
0 0 1 1  
0 1 0 0  
1 1 1 1  

 

(iv)  my; m%ia;drfhka oelafjkqfha m%;siu ix{djl fjda,aàh;djh (𝑉𝑖) ld,h 𝑡 iuÕ 
fjkia jk wdldrhhs' 

 b;d l=vd Δ𝑡1 yd Δ𝑡2 
ld,dka;r folla ;=< oS 
fjda,aàh;djfha uOHkH 
w.hka ms<sfj,ska 0.25 V yd 
0.75 V úh' fuu m%;sodk 
ix{dj m%;siu ixLHdxl 
mrsj¾;l (Analog to Digital 

Converter) mrsm:hla uÕska 
ixLHdxl ix{djla njg m;a 
l< hq;=j we;'  

by; ld,dka;rh ;=< oS m%;sodk ;rx.fha fjda,aàh;dj (𝑉𝑂) i|yd tu fjda,aàh;d 
w.hka u ,eîu i|yd by; DAC mrsm:fha 𝑉1, 𝑉2, 𝑉3 yd 𝑉4 i|yd ,nd osh hq;= 
oAùuh o;a;hka (0 yd 1 wdldrfhka) olajkak' 

(v)  fuu mrsm:fha 1 V fjkqjg 5 V Ndú;d lrk ,o kï m%;sodk m%;siu ix{dfõ 
isÿ jk fjkialula olajkak' 

(vi)  f;dr;=re ikaksfõok ;dËkfha oS m%;siu ixLHdxl ix{d ixLHdxl o;a; njg;a 
kej; tajd m%;siu ix{d njg;a mrsj¾;kh lsrSug isÿ fõ' fufia mrsj¾;kh 
lsrSug fya;= folla olajkak' 

 

10. A fyda B fldgig muKla ms<s;=re imhkak' 

10 A  (a) >k wmøjH l<uKdlrKfha tla kùk mshjrla f,i >k wmøjH msrsmyÿ fldg Yla;s 
m%Njhla f,i Ndú;hg .ekSu fndfyda rgj, isÿ lrhs' wmøjH ;=,ska Yla;sh (Wast to 

Energy - WTE) ixl,amh hgf;a isÿjk fuu l%shdj i|yd MSW (Municipal Solid Waste) 
hk flá kñka y÷kajk kd.rsl >k wmøjH fhdod .kS' bj;,k wdydr" wdydr ojgk" 
lvodis" levqkq ùÿre yd ma,siaála fldgia ta w;r fõ'  

uyd mrsudKfhka osklg tl;=jk MSW ys 
f;;ukh jeä m%udKhla wvx.= jk neúka 
tajd oykh lsrSug fmrd;=j úh,d .ekSu isÿ 
l, hq;= h' fï i|yd úúO l%u fhdod .; yels 
w;r my; rEmfha olajd we;s mrsos jeä bvla 
iys; l=àrhla ;=, úiqrejd .nvd lsrSu wvq 
úhoï ir, l%uhla fõ'  

 

 

W3  

W2 W1 

MSW 
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fujeks l=àrhl úh<s jd;h we;=¿ lsrSug ieliQ ljq¿ folla (𝑊1 yd 𝑊2) yd f;;ukh 
iys; jd;h msg;g heùug ljq¿jla (𝑊3) f,i ljq¿ ;=kla we;ehs o wdrïNfha oS fuu 
ljq¿ ish,a, jid we;ehs o is;kak' 

my; oelafjk fldgiaj,g ms<s;=re iemhSfï oS" mrsudj 𝑉 (m3) jQ l=àrhg MSW we;=¿ 
lsrSug fmr f;;ukh wvq jd;fha idfmaË wd¾ø;djh 𝑥% nj;a ldur WIaK;ajfha oS 
tu m%foaYfha ix;Dma; jdIam >k;ajh 𝑚0 (g m-3) nj;a i,lkak' 

(i)  idfmaË wd¾ø;dj w¾: olajkak' 

(ii)  l=áfha we;s jd;fha wdrïNl ksrfmaË wd¾ø;djh i|yd m%ldYkhla fokak' 

(b)  f;;ukh iys; MSW 𝑚 (kg) m%udKhla l=áhg we;=¿ lrkq ,efí (l=áfha mrsudjg 
idfmaËj we;=¿ l, MWS mrsudj fkdi,ld yersh yels nj i,lkak)' MSW we;=¿ 
lsrSfï oS l=áfha mej;s jd;h bj;a fkdjk nj i,lkak' l=áfha ljq¿ ;j ÿrg;a jid 
;eîfï oS 𝑡 ld,hlg miqj l=áh ;=< jd;h c, jdIamfhka ix;Dma; fõ'  

(i)  túg l=áh ;=, idfmaË wd¾ø;djh fldmuK o? 

(ii)  ld,h iuÕ MSW yd ialkaOh fjkia jQ wdldrh m%ia;drhlska olajkak' 
(iii)  l=áh ;=, jd;h c, jdIamfhka ix;Dma; jQ úg" MSW ys ialkaOh fldmuK o? 

(iv)  MSW ys wdrïNl ialkaOfhka 𝑦% m%udKhla f;;ukh wka;¾.;j mej;sfha 
kï" l=áh ;=, jd;h c, jdIamfhka ix;Dma; jQ miqj" MSW ys wka;¾.; 
f;;ukfha ialkaOh fidhkak' 

(v)  l=áh ;=< MSW ìu w;=rd ;sîfï jdish l=ula o? 

(vi)  oeka 𝑊1 yd 𝑊2 ljq¿ újD; fldg WKqiqï úh<s jd; Odrd 𝑝 (g s-1) iS>%;djhlska 
l=áh ;=<g we;=¿ lrhs' 
(1)  WIaK;ajh by< hdfï oS l=áh ;=< my; rDYSka flfia fjkia fõ o? 

 (A) ksrfmaË wd¾ø;dj  (B) ix;Dma; jdIam >k;ajh 
(2) 𝑡 ld,hl oS wkjr; WIaK;aj wjia:djlg m;a jQ miqj MSW ys ish¿u 

f;;ukh jdIam jQfha hehs i,lkak' oeka 𝑊3 Ññks ljq¿j újD; l, úg 
u bka msg jk jdd;fha >k;ajh fldmuK o? 

 

(c)  MSW oykh lr úoHq;a Yla;sh ,nd 
.ekSug ia:dms; l< kùk;u oyk 
n,d.drhl (Incineration plant) m%Odk 
fldgia my; rEmfha olajd we;' 

 

 

 

 

 

 

 oyk n,d.drhl l%shdldrs;ajh Yla;s ixia:s;shg wkqj isÿ jk w;r isÿ jk Yla;s 
mrsj¾;kfha m%odk yd m%;sodk fldgia my; igyfka mrsos jk nj i,lkak' 
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oyk n,d.drh 

Yla;s m%odk 

Yla;s m%;sodk 

bkaok (ãi,a) 
 MSW mrsirfha jd;h (O2) 

mrsirhg ydks jk 
;dmh MSW w¿ wjfYdaIkh 

l, ;dmh 

úfudaÑ; jdhq 
wjfYdaIkh l, ;dmh 

 

 

 

 

 

 

 

 

 

(i)  oyk n,d.drhl oykh i|yd 10 kg h-1 iS>%;djhlska ãi,a ,nd oSu isÿ lrhs' 
ãi,aj, by< ;dm ckl w.h (HHV) 4.5× 104 kJ kg-1 kï ãi,a uÕska ld¾hh 
lsrSfï iS>%;djh .Kkh lrkak'  

(ii)  n,d.drh fj; MSW 50 kg h-1 iS>%;djhlska we;=¿ lrk w;r bka 20% la 
f;;ukh wka;¾.; jk nj y÷kdf.k we;' MSW j, by< ;dm ckl w.h 
(HHV) 12.0 kJ kg-1 kï MSW oykfhka ,nd fok Ëu;djh fldmuK o? 

(iii)  oyk n,d.drhla uÕska jeä u ;dm m%udKhla mrsirhg ydks úh yelafla l=uK 
l%uhg o? 

(iv)  MSW oyk l%sj,sfha oS" CO2, CO, NO2, O2 yd H2O wdoS jdhq uqla; ùu isÿ fõ' fuu 
r;a jQ jdhq g¾nhskhg iïnkaO fndhsf,arej WKqiqï lsrSug fhdod .kS' r;a jQ 
jdhqfõ mj;sk CO2 j, ksh; mSvkfha oS ;dm Odrs;dj (𝑐𝑝) w.h 0.85 kJ kg-1 ℃−1 

kï o" CO2 uqla; jk iS%;djh 75 kg h-1 o kï" 550 ℃ WIaK;aj by< hdul oS CO2 
uÕska ;dmh uqod yrskq ,nk iS>%;djh fidhkak' 

(v)  MSW ys wka;¾.; f;;ukh 70 ℃ lska by< kexjQ ùg 10 kg h-1 iS>%;djhlska 
yqud,h njg m;a fõ kï" c, jdIamj, Yla;s ckk iS>%;dj fidhkak' 

(d)  lvodis fgdka 1 la ksYamdokfha oS 11699 kWh ,efí' Ndú;d l< lvodis (wmøjH) 

fgdka 1 la oykh lsrSfuka 1875 kWh úohq;a Yla;shla ,efí' Ndú;d l< lvodis fgdka 
1 la m%;spl%SlrKh lr fgdka 1 l w¨;a lvodis ksYamdokhg 6442 kWh jeh fõ'  

 lvodis m%;spl%SlrKh lrkq fjkqjg tajd oyk n,d.drhla ;=, oykfhka úÿ,sh 
ksmoùu fhda.H fõ o fkdfõ o hkak iqÿiq .Kkhla uÕska fmkajd fokak' 

 

 

10B (a) m%ldY úoHq;a wdprKh meyeos<s lsrSu i|yd whskaiaghska úiska f*dafgdak ixl,amh fhdod 
.;af;a h' bf,lafg%dakhla yd f*dafgdakhla uqyqKg uqyqK,d .eàfï m%;sM,hla f,i 
bf,lafg%dak úfudapkh ùu isÿ fõ' bf,lafg%dak uqla; ùug fmr bf,lafg%dak m%ldY 
f,day mDIaGh yryd .uka l< hq;= w;r ta i|yd jeh l< hq;= Yla;sh iEu 
bf,lafg%dakhlg u tl u w.hla fkd.kS' m%ldY úoHq;a wdprK l%shdj hgf;a 
bf,lafg%dakhla f,day mDIaGhlska .e,ù hdu i|yd jeh l< hq;= wju Yla;sh f,dayfha 
m%ldY úoHq;a ld¾hh Y%s;h (𝜙) f,i y÷kajhs' 

  ma,dxla ksh;h ℎ = 6.6 × 10−34 J s,  

  rsla;lh ;=< wdf,dalfha fõ.h 𝑐 = 3 × 108 m s-1 yd  
  bf,lafg%dakhl wdfrdamKh 1.6 × 10−19 C nj i,lkak' 
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ue.akSishï 
máh 

;U n÷k 

fjda,aàh;d 
j¾Olh 

riosh 
myk 

𝑉 
𝑅 

6 V 

(i)  m%ldY úoHq;a wdprKh ms,sn| whskaiaghskaf.a iólrKh ,shd tla tla moh 
y÷kajkak'  

(ii)  m%ldY f,dayhl úoHq;a ld¾hh Y%s;h w¾: olajkak' 
(iii)  ;rx. wdhduh 400 nm jk talj¾K wdf,dalh uÕska X kï f,day mDIaGhla 

m%oSmkh lrhs' X f,dayfha úoHq;a ld¾hh Y%s;h 2.48 eV fõ' 
(1)  X f,dayh ioyd foay,Sh ;rx. wdhduh (𝜆0) .Kkh lrkak' 
(2)  m%ldY úoHq;a wdprK l%shdj hgf;a X f,dayfhka uqla; jk bf,lafg%dakhlg 

,nd .; yels WmrSu pd,l Yla;sh .Kkh lrkak' 
 

(b)  my; rEmfha oelafjkqfha isÿre iys; is,skavrdldr ;U n÷klska jg fldg we;s 
ue.akSishï máhls' n÷k yd ue.akSisï máh w;rg rEmfha olajd we;s mrsos m%;sfrdaOhla 
yryd 6 V cj iemhqula ,nd foa' m%;sfrdaOh yryd we;s jk l=vd úNj wka;rh j¾Okh 
fldg fjda,aÜógrhlg ,nd oS we;' 

 

 

 

 

 

 

 

 

 

 

(i)  úi¾ck k<hla u.ska we;s lrkq ,nk ;rx. wdhduh 254 nm jk riosh myka 
wdf,dalh uÕska ue.akSishï máh wdf,dalu;a lrkq ,efí' túg" mrsm:hg iïnkaO 
fjda,aÜógrfha hï mdGdxlhla we;s ùu uÕska" R m%;sfrdaOh ;=<ska úoHq;a Odrdjla 
.,d hk nj ;yjqre fõ' fï f,i Odrdjla we;s jkafka flfia oehs úia;r lrkak' 

(ii)  fï wkqj by; moaO;sh ir, m%ldY fldaIhlg ;=,H fõ' X yd Y w.% y÷kd .kak' 

 X -      Y -  

(iii)  fuu mrsm:h ;=< 6 V fldaIhla fhoSfï m%fhdackh l=ula o?  

(iv) 𝑅 = 10 Ω jk w;r" fjda,aàh;d j¾Olfha m%odk m%;sfrdaOh 106 Ω yd tys j¾Ol 

idOlh 106 o fõ' m%ldY fldaIh u; riosh myka wdf,dalh m;kh jk úg" 
fjda,aÜógrh 1.0 V mdGdxlhla olajhs' tall ld,hla ;=, oS riosh myka wdf,dalh 
uÕska uqla; lrkq ,nk m%ldY bf,lafg%dak ixLHdj fidhkak'  

(c)  riosh myka wdf,dalh iukaù; jk my; ;rx. wdhdu i|yd f*dafgdakhl Yla;sh eV 
j,ska .Kkh lrkak'   

   (1) 254 nm  (2) 546 nm 
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(d)  fuu mrsËKfha oS my; tla tla wjia:dfõ oS fjda,aÜógrfha mdGdxlh ms<sn| oel.; 
yels ksrSËK fudkjd o? 

(i)  fldaIfha w.% udre lr iïnkaO l< úg 
(ii)  riosh myka wdf,dalh ue.akSishï máfhka bj;g /f.k hk úg 
(iii)  riosh myk uÕska ksl=;a lrkq ,nk wdf,dalfha ;rx. wdhduh 546 nm olajd jeä 

l< úg  
(iv)  mrsm:hg iïnkaO fldaIfha úoHq;a.dul n,h 10 V olajd jeä l< úg 
(v)  ue.akSishï máhla fjkqjg ms;a;, f,day máhla fhdod .;a úg 
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wdo¾Y ms<s;=re 

MCQ i|yd ksjeros ms<s;=re: 
 

 

 

 

 

 

 

 
 
 
 
 
 
 

  

 

 

01. (a) 𝑀 =
4

3
𝜋𝑟3𝑑2 +

4

3
𝜋(𝑅3 − 𝑟3)𝑑1  

(b)  (i) 0.01 mm 

(ii)  WmlrKh: ógr fldaÿj 

 whs;uh : ùÿre ;yvqj 

(iii)  f;o~q ;=,dj isjqo~q ;=,dj Ndú;fhka 2 kg jeks úYd, ialkaOhka ,nd .; 
fkdyels ùu' 

(c)  (i) 𝑅 =
𝑎2

6ℎ
+

ℎ

2
   𝑎 −  wdOdrl mdo w;r uOHkH ÿr  

     ℎ − wdOdrl mdo msysgk ;,fha isg bial=remamq ;=vg ÿr 

(ii) m<uqj lvodishla u;  Rcq f¾Ldjla we| f.da,udkfha tla tla mdoh ,siaid 
fkdhk mrsos meo ;=fka ;=vq uÕska f¾Ldj iam¾Y lsrSu' 

(01)  (11)  (21)  (31)  (41)  

(02)  (12)  (22)  (32)  (42)  

(03)  (13)  (23)  (33)  (43)  

(04)  (14)  (24)  (34)  (44)  

(05)  (15)  (25)  (35)  (45)  

(06)  (16)  (26)  (36)  (46)  

(07)  (17)  (27)  (37)  (47)  

(08)  (18)  (28)  (38)  (48)  

(09)  (19)  (29)  (39)  (49)  

(10)  (20)  (30)  (40)  (50)  
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𝜌 

𝑙2 

(iii)  𝑎 =
3.0+3.1+3.2

3
=

9.3

3
= 3.1 cm. 

(iv) f.dA,udkfha mdo lvodishla u; f;rmd ,nd .;a i<l=Kq w;r mr;rhka 
j¾ksh¾ mrsudKhl ndysr yKq Ndú;fhka uekf.k tajdfha uOHhkH .ekSu' 

(d)  (3 + 0.01 × 19)mm + 0.56 = 3.75 mm  

(e) 2 =
4

3
×

22

7
× [(4 × 10−2)3 − 𝑟3] × 8000 +

4

3
×

22

7
× 𝑟3 × 10000  

(f) ldishl >klu fiùu" wkaùË lodjl >klu fyda l=vd isÿrl .eUqr 

(g)  f.da,fha úúO ,ËH iam¾Y jk mrsos th ;sria mDIaGhla u; ;nd iEu wjia:djl 
oSu f.da,h fkdfmr,S mj;skafka oehs ne,Su' 

(h)  

 

 

 

 

02. (a) (i) 𝑑 > 𝜌  úh hq;= h' ke;fyd;a ;ka;=j u; wd;;shla we;s fkdfõ' túg ;ka;=fõ 
;S¾hhla ;rx. yg fkd.kS' 

(ii) 𝑓 =
1

2𝑙
√

𝑇

𝑚0
  

(iii) 1. lïìfha b;d l=vd os.la msysodr w;r msysgk fia ilid tys uOHfha lvodis 
wdfrdayl r|jkak'  

2. lïmkh l, iriqf,a ñg èjksudk fmÜáh u; ;nd fia;= w;r mr;rh 
l%ufhka jeä lrkak'  

3. lïìh u; we;s lvodis wdfrdayl .eiaiSu wdrïN fldg WmrSu 
úia;drfhka lïmkh ù úisù hk wjia:dfõ oS èjksudk lïìh iriqf,a 
ixLd;hg iudkj lïmkh fõ' 

(iv) 𝑓 =
1

2𝑙
√

𝑀𝑔

𝑚0
(1 −

𝜌

𝑑
)  

(v) 𝑓2 =
1

4𝑙2 [
𝑀𝑔

𝑚0
−

𝑀𝑔𝜌

𝑚0𝑑
]  

 𝑙2 = − (
𝑀𝑔

4𝑓2𝑚0𝑑
) 𝜌 +

𝑀𝑔

4𝑓2𝑚0
  

 𝑦 = −𝑚𝑥 + 𝑐 wdldr fõ' 
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WIaK;ajh 

ld,h 

𝜃0 

 (℃) 

𝜃 

0 𝑡 
 (𝑠) 

(b) (i) 𝑑 =
wka;#-LKavh

wkql%uKh
=

60

0.05
= 1200 kg m-3. 

(ii) wka;#-LKavh 𝑐 =
𝑀𝑔

4𝑓2𝑚0
=

𝑑𝑉𝑔

4𝑓2𝑚0
 

 𝑓 = √
𝑑𝑉𝑔

4𝑚0𝑐
= √

1200×0.008×10

4×0.001×60
= 20 Hz 

(c) (i)  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)  ∆𝑙1 - uksk WmlrKfha fodaIh 

 ∆𝑙2 - 𝑙 os. ms<sn| wúksYaÑ;;djfha fodaIh 

03. (a) (i) 𝜃(℃) fõ' 

(ii)  ;dmc iu;=,s; neúka ;dm yqjudrej 0 J fõ'  

(b)  (i) Tõ' ud.rska yd n÷k ud.rskaj, øjdxlfha ksh;j mj;sk neúka' 

 

 

(ii)  

 

 

 

 

 

 

 

 

(iii) 𝑊 = 𝑃 × 𝑡 uÕska" 𝑊 = 1370 × 20 = 27400 J 

(iv) jdhq W÷fkka ,nd ÿka ;dmh = n÷k yd ud.rska ,nd .;a ;dm m%udKh 

27400 =
100

1000
× 1340 × (40 − 10) +

100

1000
× 𝐿 +

350

1000
× 840 × (40 − 10) 

 27400 = 4020 + 0.1 × 𝐿 + 8820 uÕska" 𝐿 = 1.46 × 105 J kg-1 fõ'  

 (v) ld, wËhg iudka;r fldgi jeä os.lska hqla; ùu' 
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(c) (i) 60 ℃ ys oS' 

(ii)  X øjfha WIaK;ajh jeä neúka" mrsirhg isÿ jk ;dm ydksh jeä fõ' wu;r 
WIaK;aj jeä ksid ksjqgkaf.a isis,k kshuhg wkqj ;dmh ydksùfï 
iS>%;djh jeä fõ' wdrïNfha oS isis,k iS>%;djho jeä fõ' 

(iii)  WKqiqï øjh ÿka ;dmh = isis,a øjh ,nd .;a ;dmh  

 
250

1000
× 𝑐𝑋 × (100 − 60) =

100

1000
× 𝑐𝑚 × (60 − 40) uÕska" 

𝑐𝑚

𝑐𝑋
= 5 f,i ,efí' 

 

04.  (a) (i)  N - oÕrfha fmdgj,a .Kk   

I - úoHq;a Odrdj   

B - pqïnl fËa;% ;Sj%;djh   

A - oÕrfha fËa;%M,h   

c- m%;s jHdj¾; ÿkafka m%;s jHdj¾; ksh;h 
𝜃 - o¾Ylh lrlrfjk fldaKh  

(ii) 𝑁𝐼𝐵𝐴 = 𝑐𝜃 uÕska" 𝐼 = (
𝑐

𝑁𝐵𝐴
) 𝜃 fõ' 𝑐, 𝑁 yd 𝐵 ksh; jk neúka" 𝐼 ∝ 𝜃 fõ' ta 

wkqj" oÕr .e,ajfkdaógrhla hkq Odrdjla ueksh yels Wmdx.hla nj meyeos<s 
fõ' 

(iii) tall Odrdjla i|yd o¾Ylh lrlefjk fldaKh fyj;a (
𝜃

𝐼
) 

(iv) 𝑁𝐼𝐵𝐴 = 𝑐𝜃 uÕska" 
𝜃

𝐼
=

𝑁𝐵𝐴

𝑐
 fõ' ta wkqj" (

𝜃

𝐼
) w.h jeä lsrSug 𝑁, 𝐵 yd 𝐴 

rdYska jeä l< hq;= w;r 𝑐 wvq l< hq;= h'  

 

rdYsh jeä l< hq;= h wvq l< hq;= h 
𝑁 √  

𝐵 √  

𝐴 √  

𝑐  √ 
 

(b)  (i)  𝑉 = 𝐼𝑅 uÕska" 6.0 = 0.6 × 𝑅0 jk w;r" 𝑅0 = 10 Ω fõ' 

(ii) 1.0  A 

(c) (i)  (1) P yd Q iam¾Y lsrSu fyda >klu lïìhlska iïnkaO lsrSu 

(2) WmrSu weógr lshùu (1.0 A) ,efnk fia 𝑅′ fjkia lsrSu' 

(3) P yd Q w;r 𝑅 m%;sfrdaOh iïnkaO lr weógr mdGdxlh lshjd .ekSu' 
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(ii)  mQ¾K mrsudK W;al%uK wjia:dj i,ld" 12 = 1 × (1 + 10 + 𝑅′) uÕska" 

 𝑅′ = 1 Ω fõ' 

(iii) 12 = 0.25 × (1 + 10 + 1 + 𝑅) uÕska" 𝑅 = 36 Ω fõ' 

(d) (i) (1) ueo ìxÿ .e,ajfkdaógrh (2) úYd, m%;sfrdaOhla  (3) iaùphla 

(ii)  (1) 𝑘 × 200 = 11 uÕska" 𝑘 =
11

200
= 0.055 V cm-1 

(2) 12 = 𝑖(1 + 10 + 1 + 36)  

 0.055𝑙 = 12 −
1

4
× 1 uÕska" 𝑙 = 213.6 cm. 

 

05. (a) (i) iucd;Sh ksIap, øjhla ;=, iïmQ¾Kfhka fyda w¾O jYfhka ,s,S mj;sk 
jia;=jla u; øjh uÕska we;s lrkq ,nk Wvql=re f;rmqu jia;=j fya;=fjka 
úia:dms; ;r, mrsudfõ nrg iudk fõ'  

(ii)  l,q .,a (.%ekhsÜ), yqkq .,a" je,s yd fldr,a mr 

 >k;ajh jeä øjH : jeä ia:djr njla ,nd foa kuq;a m%jdykh wmyiqhs' 

 >k;ajh wvq øjH : mrsyrKh myiqhs kuq;a wvq iaLdjr Ndjhla we;s flf¾'   

(iii) (1) 𝑚𝑔 = 𝑉𝜌𝑔 = 1 × 2.5 × 103 × 10 = 2.5 × 104 N 

(2) 𝑢 = 𝑉𝜌𝑊𝑔 = 1 × 1.03 × 103 × 10 = 1.03 × 104 N  

(3) fmkajk nr = 𝑚𝑔 − 𝑢 = 2.5 × 104 − 1.03 × 104 = 1.47 × 104 N 

(iv) (1)  iM, >k;ajh wvq lsrSug yd m%udKjla ;rï Wvql=re f;rmqula ,nd 
.ekSug  

(2)  fldkal%sÜ l=Üáfha uq¿ mrsudj 𝑉 yd uqyqoq c,hg by<ska mj;sk mrsudj 
𝑣 kï" .s,S mdfjk wjia:djg" 𝑚𝑔 = 𝑉𝜌𝑊𝑔 uÕska" 

 𝑉𝜌𝑎𝑣𝑔𝑔 = (𝑉 − 𝑣)𝜌𝑊𝑔 jk w;r" 
(𝑉−𝑣)

𝑉
=

0.97×103 

1.03×103
= 0.94 fõ'   

 ta wkqj" 
𝑣

𝑉
= 1 − 0.94 = 0.06 fõ'  
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fldkal%sÜ l=Üáh 

jd; l=yr 

uqyq÷ c,h 

ℎ 

10 cm 

10 m 

(3)  l=Üáhl .=re;aj flakaøh W;ama,djl;s flakaøhg my<ska mj;sk f,i 
ieliSu' 

 

 

 

 

 

 

 

(b)  (i) l=Üáfha mrsudj = 10 × 10 = 100 m3 

  c,fha .s,S we;s mrsudj = 100 ×
80

100
= 80 m3 

  l=Üáh ;=< mj;sk iM, jd; l=yr mrsudj 𝑣 kï" 

  (100 − 𝑣) × 2500 × 10 = 80 × 1.03 × 103 × 10 uÕska" 

  (100 − 𝑣) = 32.96 jk w;r tuÕska" 𝑣 = 100 − 32.96 = 67.04 m3 fõ' 

 

 

 

 

 

 

 

 

(ii)  tuÕska Yla;sula nj jevs lrkq ,nhs' ;j o" c, ldkaÿjla isÿúkS kï tls 
l=yrhla muKla msrSu isÿfõ'  

(c)  (i)   tla l=Üáhl iu;=,s;;djh i,luq'  

  fldkal%sÜ l=Üáhl nr = 32.96 × 2500 × 10 = 824000 N 

10 cm fldkal%sÜ we;srefï nr = 10 × 0.1 × 3000 × 10 N = 30000 N 

túg" .s,S we;s Wi ℎ kï" 824000 + 30000 = ℎ × 10 × 1.03 × 103 × 10 

uÕska" ℎ =
854000

103000
= 8.29 m 
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𝐴 𝐵 

𝐹𝐴 𝐹𝐵 𝐼2 

𝐼′2 

𝑂 

𝑂′ 

3 cm 

tneúka lD;Su ìu uqyqoq c, uÜfuka by<ska mj;sk Wi = 10.1 − 8.29 =

1.81 m 

(ii) tla l=Üáhla u; mj;ajd .; yels wu;r n,h  

     = 10 × 0.81 × 1.03 × 103 × 10 = 83430 N 

 lD;Su ìu iEoSug Ndú; jk fldkal%sÜ l=Üá .Kk = 
10×103×1×103

10
= 106 

 tneúka" lD;Su ìu u; mej;sh yels WmrSu wu;r ialkaOh = 8343× 106 =

8.34 × 109 kg   

 

06. (a)  ish¿ ñkqï m%ldY wËhg iudka;rj m%ldY flakaøfha isg ukskq ,efí' m;k lsrK 
.uka .kakd osYdjg ukskq ,nk ñkqï (-) f,i o" yd m;k lsrK .uka .kakd 
osYdjg m%;súreoaO osYdjg ukskq ,nk ñkqï (+) f,i o ie,fla' 

(b)  

 

 

 

 

 

 

 

 

 

 

 

 

 

(i)  W;a;, ldpfha j¾;kh i,ld ldp iQ;%h  
1

𝑣
−

1

𝑢
=

1

𝑓
 fhdouq' <l=Kq iïuq;shg 

wkqj" 𝑣 = −5.0 cm, 𝑓 = −2.0 cm w.hka wdfoaYfhka" −
1

5
−

1

𝑢
= −

1

2
 uÕska" 

1

𝑢
=

1

2
−

1

5
=

5−2

10
=

3

10
 f,i ,efí' ta wkqj" A ldphg 𝑢 =

10

3
= 3.3 cm 

bosrsfhka jia;=j ;eìh hq;= h' 
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𝐴 𝐵 

𝐹𝐴 𝐹𝐵 𝐼2 

𝐼′2 

𝑂 

𝑂′ 

3 cm 

𝐼1 

𝐼′1 

22 cm 

(ii)  (1)  rEmfha olajd we;s lsrK fol yuqjk ia:dkfha 𝐼1−𝐼′1 m%;sìïnh msysghs' 

(2)  W;a;, ldphg 22 cm jïmiska m%Odk wËhg ,ïNlj 𝐼2−𝐼′2 m%;sìïNh 
we;s fõ' 𝐼1−𝐼′1 m%;sìïnfha ysfia isg wdrïNj wj;, ldpfha m%ldY 
flakaøh yryd W;a;, ldpfha yrialv olajd w|skq ,nk lsrKh 
msgqmig oslalsrSfuka 𝐼2−𝐼′2 m%;sìïNfha Wi ;SrKh fõ'  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3)  wj;, ldpfha j¾;kh i,ld ldp iQ;%h  
1

𝑣
−

1

𝑢
=

1

𝑓
 fhdouq' <l=Kq 

iïuq;shg wkqj" 𝑣 = 25.0 cm, 𝑢 = −2.0 cm w.hka wdfoaYfhka" 

 
1

25
− (−

1

2
) =

1

𝑓
 uÕska" 

1

𝑓
=

1

25
+

1

2
=

2+25

50
=

27

50
 f,i ,efí' 

 ta wkqj" B wj;, ldpfha kdNSh ÿr 𝑓 =
50

27
= 1.85 cm fõ'  
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𝐴 𝐶 

𝐹𝐴 

𝐹𝐶  𝐼2 

𝐼′2 

𝑂 

𝑂′ 

10/3 cm 

𝐼1 

𝐼′1 

25 cm 

10 cm 

𝐹𝐴 

(b) (i)  

 

 

 

 

 

 

 

 

 

 

(ii)  wjfkf;a we;s jk j¾;kfha oS" 𝑢 =
10

3
= 3.3 cm f,i fhdod .kakd neúka" 

𝐼1−𝐼′1 m%;sìïnh A ldpfha isg 5 cm ÿrska we;s fõ' tneúka C Wmfk; ldphg 

jia;= ÿr 10 - 5 = 5 cm fõ' Wmfk; ldpfha j¾;kh i,ld ldp iQ;%h  
1

𝑣
−

1

𝑢
=

1

𝑓
 fhdouq' <l=Kq iïuq;shg wkqj" 𝑣 = 25.0 cm, 𝑢 = 5.0 cm w.hka wdfoaYfhka" 

1

25
−

1

5
=

1

𝑓
 uÕska" 

1

𝑓
=

1+5

25
=

6

25
 f,i ,efí' 

 ta wkqj" C Wmfk; ldpfha kdNSh ÿr 𝑓 =
25

6
= 4.17 cm fõ'  

(iii)  𝛼 - wkaùËh ;=<ska ne,Sfï oS wjika m%;sìïnh wjfkf;a wdmd;kh flfrk 
fldaKh 

 𝛼′ - D ÿf¾ ;enQ jia;=j foi mshú weiska ne,Sfï oS wefia wdmd;kh flfrk 
fldaKh 

(iv)  𝑀 = 𝑚𝑂 × 𝑚𝑒 fõ' 

(v) wjfkf;a f¾Çh úYd,kh 𝑚𝑂 =
5

10/3
= 1.5 fõ' 

 Wmfkf;a f¾Çh úYd,kh 𝑚𝑒 =
25

5
= 5 fõ' fõ' 

 tneúka" 𝑀 = 𝑚𝑂 × 𝑚𝑒 ys wefoaYfhka" 𝑀 = 5 × 1.5 = 7.5 fõ' 

(c) (i) ldp fol uÕska u f¾Çh úYd,khka we;s lrñka úIo oDIaáfha wju ÿrska (D) 
wjidk m%;sìïnh idok neúka  fuu moaO;sh o ixhqla; wkaùËhla f,i 
ie,lsh yels h' 
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(ii)  wjfkf;a f¾Çh úYd,kh 𝑚𝑂 =
5

10/3
= 1.5 fõ' 

 Wmfkf;a f¾Çh úYd,kh 𝑚𝑒 =
25

3
= 8.3 fõ' 

 tneúka" 𝑀 = 𝑚𝑂 × 𝑚𝑒 ys wefoaYfhka" 𝑀 = 1.5 × 8.3 = 12.5 fõ' 

07. (a)  

 

 

 

 

 

 

 

 

 (b) 

 

 

 

 

 

 

(i) A - iudkqmd;sl iSudj  B - fNaol ,ËHh 

(ii) (
𝐹

𝐴
) = 𝑌 (

𝑒

𝐿
) neúka hx udmdxlh 𝑌 = m%ia;drfha iudkqmd;sl fldgfia 

wKql%uKh  

 jdfkaj, hx udmdxlh 𝑌 =
0.6×108

3×10−4 = 2.0 × 1011 N m-2. 

(b)  (i) 𝐶1 flan,fha we;s l< yels Wmrsu m%;Hd n,h 

  (
𝐹

𝐴
)

𝑚𝑎𝑥
= 0.8 × 108 ×

25

100
= 2.0 × 107 N m-2 

  túg" 
𝑇

𝐴
= 2.0 × 107 uÕska" 𝑇 = 2.0 × 107 × 1.0 × 10−4 = 2000 N fõ' 

0.8× 108 

0.6× 108 

A 

B 
C 

D 

E 

൬
𝐹

𝐴
൰ 

(
𝑒

𝐿
) 

O 

A - iudkqmd;sl iSudj  

B - m%;Hia: iSudj  

C - wjk;s ,ËHh 

D - WmÍu m%;Hd n, ,ËHh 

E - fNaOl ,ËHh  
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0.5 m 

1.0 m 

𝑇′ 𝜃 

sin 𝜃 =
0.5

1.0
=

1

2
 

𝜃 = 30° 

𝑇 

𝑇′ 

60° 

𝑇 

𝑇′ cos 60° 

𝐹 

𝐹 

(ii) ↑ 𝐹 = 𝑚𝑎 fhoSfuka" 𝑇 − 𝑚𝑔 = 𝑚𝑎 uÕska" 2000 − 1000 = 100𝑎 jk w;r" 
𝑎 = 10 m s-2 fõ' 

(iii) flan,hg (
𝐹

𝐴
) = 𝑌 (

𝑒

𝐿
) fhoSfuka" 

2000

1.0×10−4 = 2.0 × 1011 ×
𝑒

4
 uÕska" 

 𝑒 = 4 × 10−4 = 0.4 mm fõ' 

 

 

 

 

 

 

 

(iv) ;ajrKfhka p,s; jk neúka" 

 4𝑇′ cos 30° = 𝑇 uÕska" 𝑇′ =
2000

4×0.87
= 575 N fõ' 

(v) W2 lïìhl we;s jk ú;;sh 𝑒′ kï" (
𝐹

𝐴
) = 𝑌 (

𝑒

𝐿
) 

fhoSfuka" 
575

0.1×10−4 = 2.0 × 1011 ×
𝑒′

1
 uÕska" 

 𝑒′ = 2.88 × 10−4 m fõ' 

 .nvd jk m%;Hia: úNj Yla;sh 𝐸 =
1

2
× 𝐹 × 𝑒  

 ys wdfoaYfhka" 𝐸 =
1

2
× 575 × 2.88 × 10−4 = 82.8 × 10−4 J 

(vi)   
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𝑇′′ 𝑇′′ 

 uqÿj u; tys flakaøh lrd fhduq jQ 𝑇′ cos 60° ne.ska jQ n, y;rla l%shd lrhs' 
tneúka uqÿj iïmSvk n,hlg hg;aj mj;S' uqÿfõ w¾Ohl iu;=,s;;djh 
i,luq' uqÿfõ we;s jk iïmSvk n,h 𝐹 kï" by; n, rEmhg wkqj" 2𝐹 =

𝑇′ cos 60° jk w;r" tuÕska" 𝐹 =
575×0.5

2
= 143.75 N fõ'  

  

(c)  (i) uqÿjg iïnkaO lïì 500 ;=, flan,hg iudk wd;;s n,hla we;s fõ' ta 
wkqj" lïìhl wd;;sh 𝑇′′ kï"  𝑇′′ × 500 = 2000 uÕska" 𝑇′′ = 4 N fõ' 

 

 

 

 

 

(ii)  isyska jdfka lïìhla i|yd" (
𝐹

𝐴
)

𝑚𝑎𝑥
= 0.8 × 108 ×

50

100
 f,i fhdouq' 𝐹 = 4 N 

w.h wdfoaYfhka" (𝐴)𝑚𝑖𝑛 =
4

0.4×108 = 1 × 10−7 m2 fõ' 

 

08. (a) mD:súfha pd,l Yla;sh ÿiai%dù n, fya;=fjka ;dm Yla;sh njg;a" pkaøhd yd mD:súh 
hk moaO;sfha .=re;ajdl¾IK úNj Yla;sh f,ig;a mrsj¾;kh fõ'  

(b) mD:súfha N%uK pd,l Yla;sh 𝐸 =
1

2
𝐼𝜔2 

 fuys 𝜔 =
2𝜋

𝑇
 fõ' túg" 𝐸 =

1

2
𝐼 (

2𝜋

𝑇
)

2

=
2𝜋2𝐼

𝑇2  fõ' 

(c) 𝐸 = (2𝜋2𝐼)
1

𝑇2 jk w;r" 𝐸 × 𝑇2 = 2𝜋2𝐼 ksh;hla fõ' túg" 𝐸 wvq fõ kï .=Ks;h 

ksh;hla ùu i|yd 𝑇2 jeä úh hq;= nj fmfka' tkï" osklg .; jk ld,h jeä 
jk nj meyeos<s fõ' 

(d)  𝐼 =
2

5
𝑀𝐸𝑅𝐸

2 úg" 𝐸 =
2𝜋2𝐼

𝑇2 =
2𝜋2

𝑇2 ×
2

5
𝑀𝐸𝑅𝐸

2 =
4𝜋2𝑀𝐸𝑅𝐸

2

5𝑇2  

 jir 100 lg fmr N%uK pd,l Yla;sh 𝐸0 kï" 

 ∆𝐸 = 𝐸 − 𝐸0 =
4𝜋2𝑀𝐸𝑅𝐸

2

5𝑇2
−

4𝜋2𝑀𝐸𝑅𝐸
2

5𝑇0
2  

 ∆𝐸 =
4𝜋2𝑀𝐸𝑅𝐸

2

5
(

1

𝑇2 −
1

𝑇0
2)  

 ∆𝐸 =
4𝜋2𝑀𝐸𝑅𝐸

2

5
(

𝑇0
2−𝑇2

𝑇2𝑇0
2 ) =

4𝜋2𝑀𝐸𝑅𝐸
2

5

(𝑇0−𝑇)(𝑇0+𝑇)

𝑇2𝑇0
2   
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𝑉(V) 

𝑡 (s) 

+308 

−308 

0.02 0.01 0.03 

 ∆𝑇 = 𝑇 − 𝑇0 o" 𝑇 ≈ 𝑇0 yd 𝜋2 = 10 o úg" ∆𝐸 =
4×10𝑀𝐸𝑅𝐸

2

5

∆𝑇×(2𝑇)

𝑇4 =
16𝑀𝐸𝑅𝐸

2∆𝑇

𝑇3  

fõ' 

(e) ∆𝐸 =
16𝑀𝐸𝑅𝐸

2∆𝑇

𝑇3
 uÕska" ∆𝑇 =

𝑇3∆𝐸

16𝑀𝐸𝑅𝐸
2 =

(8×104)
3

×15.36×1021

16×6×1024×(6.4×106)2
= 2 × 10−3 s 

 ∆𝑇 = 2.0 × 10−3 s 

(f) 𝐿𝑡𝑜𝑡 = 𝐼𝐸𝜔𝐸
2 + 𝐼𝑚𝜔𝑀

2 =
2

5
𝑀𝐸𝑅𝐸

2𝜔𝐸
2 + 𝑚𝑅2𝜔𝑀

2 fõ' 

(g) fldaKsl .uH;d ixia:s;shg wkqj" mD:Súh+pkaøhd hk moaO;sfha fldaKsl 
.uH;djh" 𝐿𝑡𝑜𝑡 = ksh;hla úh hq;= h' 

 𝐿𝑡𝑜𝑡 =
2

5
𝑀𝐸𝑅𝐸

2𝜔𝐸 + 𝑚𝑅2𝜔𝑀 g wkqj" 
2

5
𝑀𝐸𝑅𝐸

2𝜔𝐸 moh wvq jk neúka" 𝑚𝑅2𝜔𝑀 

moh jeä úh hq;= h' 𝜔𝑀 ksh; neúka" fï i|yd pkaøhd yd mD:súh w;r ÿr 𝑅 jeä 
úh hq;= h' 

(h)  (i) fldaKsl .uH;dj iudk lsrsfuka" 

   
2

5
𝑀𝐸𝑅𝐸

2𝜔𝐸 + 𝑚𝑅2𝜔𝑀 =
2

5
𝑀𝐸𝑅𝐸

2𝜔′𝐸 + 𝑚𝑅0
2𝜔𝑀   

  
2

5
𝑀𝐸𝑅𝐸

2(𝜔′𝐸 − 𝜔𝐸) = 𝑚𝜔𝑀
2  (𝑅2 − 𝑅0

2 )      

  túg" 
2

5
𝑀𝐸𝑅𝐸

2∆𝜔𝐸 = 𝑚𝜔𝑀  2𝑅∆𝑅  uÕska"  ∆𝑅 =
2𝜋𝑀𝐸𝑅𝐸

2

5𝑚𝑅𝜔𝑀𝑇2 ∆𝑇  fõ' 

(ii) ∆𝑅 =
2×3.14×6×1024×(6.4×106)

2

5×7×1022×4×108×2.66×10−6×(8×104)2 × 2.0 × 10−3 m uÕska" 

 ∆𝑅 = 1.3 m fõ' 

 

9 A  (a) (i) 𝑉𝑝 = √2𝑉𝑟𝑚𝑠 = 1.4 × 220 = 308 V 

(ii) 𝑓 =
1

𝑇
 uÕska" 𝑇 =

1

50
= 0.02 s 

(iii)  
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𝑉1 

𝑉2 
𝑉𝑜𝑢𝑡 

+𝑉𝑆 

−𝑉𝑆 

+ 

− 

 

(b)  (i) 𝑃 = 𝑉𝐼 uÕska" 12 = 12 × 𝐼 jk w;r" 𝐼 = 1 A fõ' 

(ii)  m%;Hdj¾:lfha Ëu;d m%;sodkh 𝑃 = 𝑉𝑟𝑚𝑠 × 𝐼𝑟𝑚𝑠 f,i oelaúh yels h' túg" 

 110 = 220 × 𝐼𝑟𝑚𝑠 uÕska" 𝐼𝑟𝑚𝑠 = 0.5 A fõ' 

(iii) n,an yh fuka u m%;Hdj¾:lh l%shd;aul wjia:djl jeh jk ir, Odrdj 
WmrSu fõ' tneúka WmrSu ir, Odrdj = 6 × 1 A + 0.5 A = 6.5 A 

(c)  (i) 𝑄 = 𝐼𝑡 uÕska" 𝑄 = 1 × 3600 = 3600 C m%udKhls' 

(ii) 1 × 2 × 2 + 4 × 6 + 0.5 × 2 = 29 Ah = 29 × 3600 = 104400 C m%udKhls' 

(iii) 
90

29
= 3 osk m%udKhls'  

(d)  (i) mek,fhka fldaIhg ,ndfok Odrdj = 
40

12
 

mek,fhka fldaIhg ,ndfok wdfrdamK m%udKh = 
40

12
× 11 

Ndú;hg .; yels wdfrdamK m%udKh = 
40

12
× 11 ×

90

100
× 3600 = 118800 C =

33 Ah 

 

(ii)  osklg Ndú;d lrk wdfrdamK m%udKh (29 Ah), osklg Ndú;hg .; yels 
wdfrdamK m%udKhg (33 Ah) jvd wvq fõ' tneúka" wfmaËs; ld¾hh bgq lr 
.; yels fõ' 

(iii)  Ndú;hg .; yels wdfrdamK m%udKh = 
20

12
× 5 ×

90

100
× 3600 = 27000 C =

7.5 Ah 

 osklg Ndú;d l, hq;= wdfrdamK m%udKh (29 Ah), fuu w.hg jvd jeä jk 
neúka" wfmaËs; ld¾hh bgq lr .; fkdyels fõ' 

(iv)  osklg wdfrdamK ysÕh = 29 - 7.5 = 21.5 Ah 

 tneúka fldaIh Ndú;d l< yels osk .Kk = 
90

21.5
= 4 fõ' 

 

9 B (a) (i)  
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(𝑉1 − 𝑉2) 

 
 

𝑉𝑜𝑢𝑡 

+𝑉𝑆 

−𝑉𝑆 

ix;Dma; m%foaYh 

ix;Dma; m%foaYh 

f¾Çh m%foaYh 

 

(ii) 𝑉𝑂 = 𝑉1 − 𝑉2  

(iii)  

 

 

 

 

(b)  (i) újD; mqvq wjia:dfõ oS ldrld;aul j¾Olhl fjda,aàh;d ,dNh (A) b;d 
úYd, fõ' tu ksiid mV m%udKfha b;d l=vd fjda,aàh;d m%odkhl oS mjd 
m%;sodkh ix;Dma; ùu isÿ fõ' 

(ii) 
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
= −

𝑅𝑓

𝑅1
   

(iii) 
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
= −

𝑅𝑓

𝑅1
 uÕska" 𝑉𝑖𝑛 = −

𝑅1

𝑅𝑓
× 𝑉𝑜𝑢𝑡 jk w;r" 

 (𝑉𝑖𝑛)𝑚𝑎𝑥 = −
1

100
× (±12) = ±0.12 V fõ'   

(c)  (i) 𝑉1 − 0 = 𝑖1𝑅1 uÕska" 𝑖1 =
𝑉1

𝑅1
 

 𝑉2 − 0 = 𝑖2𝑅2 uÕska" 𝑖2 =
𝑉2

𝑅2
 

 0 − 𝑉𝑂 = 𝑖3𝑅3 uÕska" 𝑖3 = −
𝑉𝑂

𝑅3
 

(ii) 𝑖3 = 𝑖1 + 𝑖2 jk neúka" 

 −
𝑉𝑂

𝑅3
=

𝑉1

𝑅1
+

𝑉2

𝑅2
 uÕska"  𝑉𝑂 = −𝑅3 (

𝑉1

𝑅1
+

𝑉2

𝑅2
) 

(iii) 𝑅1 = 𝑅2 = 𝑅 hehs is;uq' túg" 𝑉𝑂 = −𝑅3 (
𝑉1

𝑅
+

𝑉2

𝑅
) = −

𝑅3

𝑅
(𝑉1 + 𝑉2) fõ' 

 tkï" 𝑉𝑂 ∝ (𝑉1 + 𝑉2) fõ' 

(d)  (i) 𝑖3 = 𝑖1 + 𝑖2 + 𝑖3 + 𝑖4 jk neúka" 

 
0−𝑉𝑂

𝑅𝑓
=

𝑉1

𝑅1
+

𝑉2

𝑅2
+

𝑉3

𝑅3
+

𝑉4

𝑅4
  uÕska"  𝑉𝑂 = −𝑅𝑓 (

𝑉1

𝑅1
+

𝑉2

𝑅2
+

𝑉3

𝑅3
+

𝑉4

𝑅4
) fõ' 

(ii) 𝑉𝑂 = −𝑅𝑓 (
𝑉1

𝑅1
+

𝑉2

𝑅2
+

𝑉3

𝑅3
+

𝑉4

𝑅4
) ys wdfoaYfhka" 

 𝑉𝑂 = −10 (
𝑉1

10
+

𝑉2

20
+

𝑉3

40
+

𝑉4

80
) == − (

𝑉1

1
+

𝑉2

2
+

𝑉3

4
+

𝑉4

8
) f,i ,efí' 

 ta wkqj" 𝑉𝑂 = −(𝑉1 + 0.5𝑉2 + 0.25𝑉3 + 0.125𝑉4) fõ'  
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𝑡 

𝑚 

(iii)  

ixLHdxl m%;sodkh m%;siu m%;sodkh 
𝑉1(1.0 𝑉) 𝑉2(0.5 𝑉) 𝑉3(0.25 𝑉) 𝑉4(0.125 𝑉) 𝑉𝑜𝑢𝑡(V) 

0 0 0 0 0.000 
0 0 0 1 0.125 
0 0 1 1 0.375 
0 1 0 0 0.500 
1 1 1 1 1.875 

 

(iv) Δ𝑡1 ld,h ;=< oS" 𝑉𝑖𝑛 = 0.25 V fõ' fï i|yd 𝑉1 = 0, 𝑉2 = 0, 𝑉3 = 1 yd  
𝑉4 = 0 oAùuh o;a;hka ,nd osh hq;= h' 

 Δ𝑡2 ld,h ;=< oS" 𝑉𝑖𝑛 = 0.75 V fõ' fï i|yd 𝑉1 = 0, 𝑉2 = 1, 𝑉3 = 1 yd  
𝑉4 = 0 oAùuh o;a;hka ,nd osh hq;= h' 

(v) 1 V fjkqjg 5 V Ndú;d lrk ,o kï m%;sodk m%;siu ix{dfõ iqug nj ke;s 
fõ' tkï l=vd mshjr f,i mj;S'  

(vi) ixLHdxl ix{d iEu úg u fjd,aàh;d uÜgï follska [0V yd 5 V f,i] 
hqla; fõ' tneúka" 

1.  ;rx. (f;dr;=re) iïfm%aIKfha oS ndysr ndOdj,ska f;drj isÿ l< yels 
ùu' 

2.  ;rx. úlD;s ùu wju ùu 
3.  o;a; .nvd lsrSu myiq ùu 
4.  mrs>kl uDÿldx. uÕska myiqfjka yeisrúh yels ùu' 
 

10 A (a) (i)  

 

 

(ii)  l=áfha tall mrsudjla ie,lSfï oS" 
𝑚1

𝑚0
× 100 = 𝑥 uÕska"  

 wdrïNl ksrfmaË wd¾ø;dj 𝑚1 =
𝑚0𝑥

100
 (g m-3) 

(b)  (i) ix;Dma; neúka" idfmaË wd¾ø;dj = 100% 

(ii)  

 

 

 

 

 

idfmaË wd¾ø;dj =  
ldur WIaK;ajfha oS hï mrsudjl wvx.= c, jdYam ialkaOh  

tu WIaK;ajfha oS hï tu mrsudj ix;Dma; lsrSug wjYH c, 
jdYam ialkaOh 

× 100 
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(iii) ix;Dma; ùug wjYH c, jdIam ialkaOh = (𝑚0 − 𝑚1)𝑉 × 10−3 (kg) 

 MSW j,ska bj;a jQ c, jdIam ialkaOh =  (𝑚0 −
𝑚0𝑥

100
) 𝑉 × 10−3 (kg)  

 MSW j, ialkaOh = 𝑚 − 𝑚0𝑉 (1 −
𝑥

100
) × 10−3 (kg) 

(iv) MSW ys wdrïNl f;;ukfha ialkaOh = 𝑚 ×
𝑦

100
 

 tneúka" MSW ys wka;¾.; f;;ukfha  

 wjika ialkaOh = 𝑚 ×
𝑦

100
− 𝑚0𝑉 (1 −

𝑥

100
) × 10−3 

(v)  fËa;%M,j jeä jQ úg" jdYamSNjk iS>%;dj jeä fõ' 

(vi)  (1)  (A) ksrfmaË wd¾ø;dj jeä fõ' 

  (B) ix;Dma; jdIam >k;ajh jeä fõ' 

(2)  l=áfha ;snQ c, jdYam ialkaOh = 
𝑚0𝑥𝑉

100
× 10−3 (kg) 

 MSW j,ska tl;= jk c, jdYam ialkaOh = 
𝑚𝑦

100
 (kg) 

 𝑡 ld,hl oS tl;= jk jdhq ialkaOh = 𝑝𝑡 × 10−3 

 tneúka" W3 Ññks ljq¿j újD; l, úg u bka msg jk jdd;fha 

>k;ajh = 
1

𝑉
[=  

𝑚0𝑥𝑉

100
× 10−3 +

𝑚𝑦

100
+ 𝑝𝑡 × 10−3] 

(c)  (i) ãi,a uÕska ld¾hh lsrSfï iS>%;djh = 4.5× 104 kJ kg-1 × 10 kg h-1 = 

4.5× 105 kJ h-1 

(ii)  MSW oykfhka ,nd fok Ëu;djh 

 = 50 kg h-1×
80

100
× 12.0 kJ kg-1 = 480 kJ h-1 

(iii)  úlsrKfhka 

(iv)  CO2 uÕska dmh uqod yrskq ,nk iS>%;djh = 
𝑚

𝑡
× 𝑐𝑝 × ∆𝜃 = 75 kg h−1  ×

0.85 kJ kg−1℃−1  × 550 ℃ = 35062.5 kJ h-1 

(v)  c,fha úYaIaG ;dm Odrs;dj = 4000 J kg-1 ℃-1 

 c,fha jdIamSlrKfha úYsIaG .=ma; ;dmh = 2.46× 106 J kg-1 fõ' 

 c, jdYamj, Yla;s ckk iS>%;dj =  
𝑚

𝑡
× 𝑐 × ∆𝜃 +

𝑚

𝑡
× 𝐿 

      = 10 × 4000 × 70 + 10 × 2.46 × 106 

      = 2.74 × 107 J kg-1 fõ' 
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(d)  oykfha oS wmf;a hk Yla;sh = 11699 - 1875 = 9824 kWh  

 m%;spl%SlrKfhka b;srs jk Yla;sh = 11699 - 6442 = 5257 kWh  

 oykfhka úÿ,sh ksmoùu fhda.H fkdfõ' lvodis m%;spl%SlrKh jvd iqÿiq fõ' 

 

10 B (a) (i) ℎ𝑓 = 𝜙 + (𝐾𝐸)𝑚𝑎𝑥  

ℎ𝑓 - m;s; f*dafgdakhl Yla;sh 

𝜙 - m%ldY f,dayfha úoHq;a ld¾hh Y%s;h 

(𝐾𝐸)𝑚𝑎𝑥 - m%ldY bf,lafg%dakhla i;= jk WmrSu pd,l Yla;sh' 

(ii)  m%ldY úoHq;a wdprK l%shdj hgf;a bf,lafg%dakhla.e,ù hdu i|yd f,dayhg 
,nd osh hq;= wju Yla;sh f,dayfha m%ldY úoHq;a ld¾hh Y%s;h (𝜙) f,i w¾: 
oelafõ' 

(iii)  (1) X f,dayh ioyd foay,Sh ixLHd;h 𝑓0 úg" 𝜙 = ℎ𝑓0 =
ℎ𝑐

𝜆0
 fõ' túg"  

𝜆0 =
ℎ𝑐

𝜙
 jk w;r" wod, w.hka wdfoaYfhka" 𝜆0 =

6.6×10−34×3×108

2.48×1.6×10−19 =

4.989 × 10−7 m = 498.9 nm fõ' 

(2) ℎ𝑓 = 𝜙 + (𝐾𝐸)𝑚𝑎𝑥 uÕska" WmrSu pd,l Yla;sh (𝐾𝐸)𝑚𝑎𝑥 = ℎ𝑓 − 𝜙 fõ' 

 th" (𝐾𝐸)𝑚𝑎𝑥 =
ℎ𝑐

𝜆
− 𝜙 uÕska ,efí' wod, w.hka wdfoaYfhka" 

 (𝐾𝐸)𝑚𝑎𝑥 =
6.6×10−34×3×108

400×10−9 − 2.48 × 1.6 × 10−19 = 9.82 × 10−20 J fõ' 

(b)  (i) fuys oS" m%ldY úoHq;a wdprK l%shdj we;s jk w;r X ue.skSishï f,day máfhka 
uqod yrska ,enQ m%ldY bf,lafg%dak Y lrd ,Õd ùfïka m%ldY Odrdjla we;s fõ' 

(ii)  X - wfkdavh Y - m%ldY lef;davh 

(iii) Y g idfmaËj X ys Ok úNjhla ;nd .ekSfuka bf,lafg%dak wdl¾Ykh lr 
.; yels fõ' 

(iv) 𝑅 yryd úNj wka;rh = 𝑉 kï" j¾Ol l%shdj i,ld" 𝑉 × 106 = 1.0 V f,i 
,súh yels w;r tuÕska" 𝑉 = 1 × 10−6 V f,i ,efí' 

 m%ldY Odrdj 𝑖 úg" 𝑅 yryd Odrd .e,Su i,ld" 1 × 10−6 = 𝑖 × 10 uÕska" 𝑖 =

1 × 10−6 A fõ' 

 fï wkqj"  tall ld,hla ;=, oS riosh myka wdf,dalh uÕska uqla; lrkq ,nk 

m%ldY bf,lafg%dak ixLHdj" 
1×10−6

1.6×10−19
= 0.625 × 1014 fõ' 
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(c) 𝐸 =
ℎ𝑐

𝜆
 ys wdfoaYfhka"  

 (1) 254 nm ;rx.h i,ld 

 𝐸 =
6.6×10−34×3×108

254×10−9 = 7.795 × 10−17 =
7.795×10−17

1.6×10−19 
= 4.87 eV 

(2) 546 nm ;rx.h i,ld 𝐸 =
6.6×10−34×3×108

546×10−9 = 3.63 × 10−19 =
3.63×10−19

1.6×10−19 
= 2.27 

eV 

(d)  (i) Y=kH mDGdxlhla ,efí'  

(ii)  mDGdxlh wvq ù hhs' 

(iii)  Y=kH mDGdxlhla ,efí'  

(iv)  fjkila we;s fkdlrhs' 

(v)  Y=kH mDGdxlhla ,efí'  

 

 

*********** 

 

 

 

 

 

 

 

 


