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ld,h :  meh 3 
 

wjidk jdr mrSlaIKh – 2021 A/L 

fN!;sl úoHdj II 

13 fYa%Ksh 

9 S II 

Wmfoia : - 
 

 fuu m%Yakm;% i|yd msgq 14 lska iy m%Yak 10 lska hqla; fõ. 

 fuu m%Yak m;%h A iy B hkqfjka fldgia follska hqla;h' 

A fldgi  - jHqy.; rpkd 

 ish¨u m%Yakj,g fuu m;%fha u ms<s;=re imhkak' 

 Tfí W;a;r tla tla m%Yakj,g bv I,id we;s ;ekaj, ,súh hq;=h. fuu bv m%udKh ms<s;=re 

,sùug m%udKj;a nj o oS¾> ms<s;=re n,dfmdfrd;a;= fkdjk nj o i,lkak' 

 

 B fldgi  - rpkd 

 m%Yak 4 lg muKla ms<s;=re imhkak' fï i|yd Tfí lvodis Ndú;d lrkak' 

 iïmQ¾K m%Yak m;%hg kshñ; ld,h wjiak jQ miq A iy B fldgi tla ms<s;=re m;%hla jk fia 

A fldgi uq,ska ;sfnk mßos wuqKd Ndr fokak' 

mrSlaIlf.a m%fhdackh i|yd muKs 
 

fldgi m%Yak wxl ,l=Kq 

A 1  

2  

3  

4  

B 5  

6  

7  

8  

9  

10  
tl;=j  
m%;sY;h  

 

 

 

wjidk ,l=Kq 
 

b,lalfuka  

wl=rska  

 

 

 



 ish¨qu m%Yaak i|yd ms<s;=re imhkaak. 
 

 A fldgi - jHqy.; rpkd 
 

(01)  U k,h wdOdrfhka fmd,af;,aj, >k;ajh fiùfï mÍlaIKhla isÿ lrk ,os. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

a)  

i. fuys fmd,af;,a wvx.= jkafka l=uk ndyqfõ o@ 

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

ii. fmd,a f;,a yd c,fha >k;aj ms<sfj,ska 𝜌1 yd 𝜌2 o fmdÿ w;=re uqyqKf;a isg Wi uÜgï 

ms<sfj,ska h1 yd h2 o kï" 𝜌1 i|yd m%ldYhla 𝜌2 ,h1 yd h2 weiqfrka ,shd olajkak' 
 

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

 

iii. fuys oS uq,ska u U k<hg we;=`: lrk øjh l=ula o@ thg fya;=j i|yka lrkak. 

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

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

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

iv. fuys 𝜌1 ks¾Kh lsÍug m%ia;drla we|Su i|yd U k,fha  l=uk ndyqjg wod, øjh jla 

lrhs o@ 

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

 thg fya;=j l=ula o@ 

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

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

v. m%ia;drfha wkql%uKh  0.82 f,i ,enqKs kï fmd,af;,aj, >k;ajh fldmuK o@ 
^c,fha >k;ajh – 1000 kgm-3) 

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

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

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

b) c,fha yd fmd,af;,aj, mDIaÀl wd;;sh fiùu i|yd wNHka;r wrh r jQ U k<hla fhdod 

.kakd ,os. k<h ;=< w;=re uqyqKf;a isg c, uÜgfï Wi hw o" c,fha >k;ajh 𝜌w o" c,h 
yd ùÿre iu`. idok iam¾Y fldaKh Y+kH hehs o" w;=re uqyqKf;a isg fmd,af;a, uÜgug 

Wi hi o" >k;ajh 𝜌i o" fmd,af;,a ùÿre iu`. idok iam¾Y fldaKh 𝜃 o fõ' 
 

i. c,fha mDIaÀl wd;;sh Tw kï" fmd,af;,aj, mDIaÀl wd;;sh (Tl) i|yd m%ldYkhla ,shd 
olajkak. 

 

………………………………………………………………………………………….. 

A B 



 

ii. fuys oS k,h msßisÿ lsÍu isÿ lrkafka flfia o@ 

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

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

iii. p, wkaùlaIh wdOdrfhka wNHka;r wrh r uek .ekSu i|yd ,nd .;a mdGdxl my; mßos 

fõ' 

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

 

 

 

 

 

 

flaIsl k<fha wNHka;r wrh .Kkh lrkak' 

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

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

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

 

iv. h uek .ekSu isÿ lrkq ,nkafka flfia o@ 
   

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

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

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

v. m%ia;drhla we|Su i|yd Tn l< hq;= l%shdud¾. i|yka lrkak.      

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

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

 

(02) mdi,a úoHd.drfha oS ñY%K l%uh Ndú;d lr hlvj, úYsIaG ;dm Odß;dj ks¾Kh lsÍu i|yd 
mÍlaIKhla ie,iqïlr th isÿ lrk f,i Tng kshñ;j we;.  ta i|yd Tng wjYH 
whs;uhka iuyrla my; olajd we;'  
 

 mßjrKh lrk ,o ;U le,ßógrhla yd uka:hla 

 1000C g r;a lrk ,o l=vd hlv fnda, 

 m%udKj;a ;rï c,h 

(a) fuu mÍlaIKh i|yd Tng wjYH jk wfkla whs;u fudkjd o@        

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

 

y1 

y2 

x1 x2 

ñkqu w.h (cm) 

x1 11.211 

x2 11.261 

y1 6.632 

y2 6.686 

 



(b) mÍlaIKh isÿ lrk wjia:dfõ oS mßir WIAK;ajh 300C yd ;=Idr wxlh 240C f,i  

olajhs kï" 
  

i.   c,fha wdrïNl WIAK;ajh i|yd Tn fhdackd lrkafka l=uk w.hla o@ 
 

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

ii. mÍlaIKh wjidkfha c,fha Wmßu WIAK;ajh i|yd Tn fhdackd lrkafka l=uk w.hla 
o@ 
 

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

     iii.    (b) ys (i) yd (ii) ys Tn úiska tu w.hka fhdackd lsÍug fya;= olajkak'  

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

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

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

 (c) c,hg hlv fnda, tl;= lsÍug fmr ,nd .kakd ish¨u ñkqï Tn mÍlaIKh isÿ lrk  

wkqms<sfj,g ,shkak' 

X1………………………………………………………….………………………..…….. 

X2………………………………………………………….………………………..…….. 

X3………………………………………………………….………………………..…….. 

  (d) fuysoS le,ßógrh ;=< Ndú;d flfrk c, m%udKh ms<sn|j ie,ls,su;a úh hq;= h' c,   
m%udKh b;d l=vd fyda b;d úYd, fkdúh hq;= h' 

     i. Ndú;d lrk c, m%udKh b;d l=vd jqjfyd;a we;súh yels fodaY ;;a;ajhla i|yka lrkak' 

 

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

ii. Ndú;d lrk c, m%udKh b;d úYd, jqjfyd;a we;súh yels fodaY ;;a;ajhla i|yka lrkak 

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

     iii. mÍlaIKfha oS jvd ksjeros m%;sM,hla ,nd .ekSu i|yd Tn l=uk uÜgula olajd  
         le,ßógrhg c,h msrúh hq;= o@  

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

 (e) hlv fnda, c,h ;=<g tl;= lsÍfï oS miq Tn úiska ie,l<sula úh hq;= lreKq 2 la i|yka  
       lrkak' 
 

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

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

 
 (f) hlv fnda, c,h ;=<g tl;= lsÍfuka miq Tn ,nd .kakd ish¨u ñkqï Tn mÍlaIKh isÿ  
       lrk wkqms<sfj<gu ,shkak' 
 

X4………………………………………………………….………………………..…….. 

X5………………………………………………………….………………………..…….. 

 

 



 (g) by; ie,iqï l< ;;ajhkag wkqj ,nd .;a ñkqï my; mßos úh' 

        X1 = 75g, X2 = 175g, X3 = 250C, X4 = 325 g yd X5 = 350C 

 

i. c,h iys; le,ßógrh ,nd .;a ;dm m%udKh .Kkh lrkak'^c,fha yd ;Uj, úYsIaG 
;dm Odß;d ms<sfj,ska  4200 Jkg-1k-1 yd  400 Jkg-1k-1 fõ' 

 

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

ii. (g) ys (i)  weiqßka h;vj, úYsIaG ;dm Odß;djh .Kkh lrkak. 

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

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

  (h) fuu mÍlaIKh i|yd hlv fnda, fjkqjg hlv l=vq fhdod .kakg ;snqfKa hehs tla;rd  
  isiqfjl= m%ldY lrk ,os' tu m%ldYh iu`. Tn tl`. jkafka o@ 
  Tfí ms<s;=rg fya;= olajkak'    

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

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

 

(03) mQ¾K wNHka;r mrdj¾;kh l%uh u.ska  m%siauhla idod we;s øjHhl j¾;kdxlh fiùu i|yd 
isiqfjl=g wjYHj we;' mÍlaIKhg wod< ks¾.; lsrKfha m:h i|yd w,afmks;s 2 ys msysgqï 
x yd y fõ' 

 

 

 

 

 

 

(a) i)  fï i|yd isiqjd w,afmfk;a; isgqùug f;dard .;a ia:dkh i,l=Kq lrkak'  

               ii) fuys oS Tyqg imhd we;s w,afmfk;af;a ysi m%siaufha by< mDIAGhg jvd my<ska    
             msysàu fodaI iys; fõ' fuh u.yrjd .ekSug Tyqg .; yels l%shdud¾.h l=ulao@ 

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

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

iii)  fuys oS Tyq ks¾.; lsrKh mßlaIKd;aulj ,nd .kafka flfia o@ 

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

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

          iv) ks¾.; lsrKfha m:h i<l=Kq lsÍu i|yd isiqjd tla w,afmks;a;la Ndú;d fkdlsÍug  
           fya;=j l=ula o@ 

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

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

 

A 

B C 

x 

y 



v)  fï i|yd lsrK rEm igyk ks¾udKh lrkak' 
 

 

 

 

 

 

          vi) Tyqg wjê fldaKh i|yd ,enqKq w.h 420 12′ fõ kï m%siauh idod we;s øjHfha  
          j¾;kdxlh fidhkak' 

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

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

 

(b) Tyq j¾;kdxlh ksjerosj ,enqfKa  oehs ikd: lsÍug fï i|yd ;j;a mÍlaIKhla isÿ 
lrk ,os'   
my; lsrKh ksrEmKh i|yd P yd q w,afmks;s 2 la iúlr we;' 

 

 

 

 

i) mÍlaIKd;aulj ks¾.; lsrKh igyka lr .kafka flfia o@  
 

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

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

            ii) j¾;k lsrKh yd ks¾.; lsrKfha m:h i,l=Kq lrkak' 

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

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

iii)  rEmfha my; fldaK i,l=Kq lrkak' 

a. m;k fldaKh  i1 
b. AB mDIaGfha oS j¾;k fldaKh r1 
c. BC mDIaGfha oS m;k fldaKh r2 
d. ks¾.; fldaKh  i2 
e. wju wm.uk fldaKh d 

 

          iv) d i|yd m%ldYhla i1, i2 , r1 yd  r2 weiqfrka bosßm;a lrkak' 

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

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

A 

B C 

Q 

P 

A 



(04) ksfl%daï lïìhl m%;sfrdaOl;djh fiùu i|yd YsIHfhla my; mßm:h fhdod .kshs' PQ 

lïìfha m%;sfrdaOh 100𝛺  muK jk w;r tys yrialv úYalïNfha uOHkHh 0.10mm fõ' 
.eg .eiSï weoùï j,ska f;drj Rcq f,i ógr rE,la iys; ,E,a,lg th iïnkaO lr ;sfí' 
wNHka;r m%;sfrdaOh (r) fkdie,lsh yels ;rï l=vd jQ fldaIhla mßm:hg fhdod we;s w;r  
V yd A mßmQ¾K nj i,lkak' 

 

 

 

 

 

 

(a) i)  PQ ksfl%daï lïìfha os. l o" yrialv uOhkH  úIalïNh d o m%;sfrdaO;dj 𝜌 o kï"  
   lïìfha m%;sfrdaOh R  ioyd m%ldYkhla ,shkak'  

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

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

          ii) lïìfha ikakdhl;djh 𝜎  yd 𝜌  w;r iïnkaO;djh l=ula o@ 

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

(b) R0 u.ska oelafjk Wmdx.h l=ula o@ 
………………………………………………………….………………………..…….. 

tu.ska bgq flfrk ld¾hh i|yka lrkak' 

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

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

(c) mÍlaIKfha oS PQ lïìh ;=<ska  50μA muK Odrdjla heùu 1A l Odrdjla heùug jvd 
iqÿiq nj YsIHhd m%ldY lrhs' Tn thg tl. jkafka o@ 

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

ms<s;=rg fya;= olajkak' 

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

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

(d) i) úNj wka;rh uekSu i|yd mßm:hg iïnkaO l< hq;= V f;dard .ekSfï oS my; Wmßu 
w.hka iys; V  ógr lsysmhla w;ßka Tn f;dard.kafka l=uk fjda,aÜógrh o@ 

 1V, 100V, 10mV, 1mv, 100𝜇V 

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

ii) Tfí f;dard.ekSug fya;=j i|yka lrkak' 

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

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

ógr rE, 
Q P 

A 

V 

(    ) 

la,smh 
R0 



(e) ksfl%daï lïìfha m%;sfrdaOl;dj (𝜌)  fiùug m%ia;drsl l%uhla fhdod .ekSu jvd iqÿiq fõ' 
tys oS mÍlaIKh isÿ l< hq;= wdldrh meyeos<s lrkak' 

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

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

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

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

 

(f) mrdh;a; úp,H f,i V  mdGdxlh ,efnk mßos úp,Hhla ilia lf<a kï Tng ,efnk 
m%ia;drfhys o< igykla wlaI kï lrñka w| skak' 

 

 

 

 

 

(g) m%ia;drfha wkql%uKh  0.005 kï ksfl%daïys m%;sfrdaOl;dj .Kkh lrkak' 

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

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

(h) by; 𝜌 ys w.h oelaùfï oS ta iu`. i|yka l< hq;= rdYsh l=ula o@ 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 



rpkd 

 m%Yak 4 lg ms<s;=re ,shkak' 

 

(05) ;r, m%jdyhla i|yd n’kq,S iólrKh  P + 
1

2
ρv2+ ρgh = ksh;hla hkafkka ,súh yel' 

fuys ish`:u ixfla;j,g iqmqreÿ f;areï we;' 
 

(a)  (i) n’kq,S iólrKh  j,x.= ùu i|yd wjYH ;;a;ajhka i|yka lrkak' 

(ii) fuys 
1

2
ρv2 mohg" tall mßudjl Yla;sfha udk mj;sk nj fmkajkak' 

 

(b)  fmg%,a jdykhl tkacsug bkaOk iemhSu isÿ lrkafka ldìhqf¾grh yryd h' ldìhqf¾gr 
hkq ta ;=<g we;=¨jk jd;h iu`. ñY%jk bkaOk wkqmd;h fjkia lsÍfuka tkacsu u.ska 
mßfNdackh lrk bkaOk m%udKh iqÿiq mßos md,kh lrk WmlrKhls' my; oelafjkafka 
ldìhqf¾grhl yrialv ir, rEmhls' 

 

 

 

 

 

 

(1) rEmh 

 jdykh mK .eksùfï oS jdhqf.da,Sh mSvkh hgf;a mj;sk jd;h (1) jk rEmfha mßos A 
k,hg we;=,q ù fjkapQrsh yryd .uka lsrSfï oS  tys fõ.h jeä fõ' ta fya;=fjka tys mSvkh  
wvq ù bms,S l=àrh ;=< jQ bkaOk m%Odk k,h Tiafia meñK Y ys oS jd;h yd ñY% ù B k,h 
Tiafia tkacsu fj;g m%jdy fõ' 

   A k,fha yd fjkapQßfha wNHka;r wrhka ms<sfj<sk r1 iy r2 o jd;fha >k;ajh 𝜌a o 

jdhqf.da,Sh mSvkh Po o (a)(1) ys i|yka l< ish`:u ;;a;aj hgf;a jd; m%jdyh 
yeisfrkafka hehs o i<ld" 

 

(i) jdhq f.da,Sh mSvkh hgf;a mj;sk jd;h X ys oS A k,hg we;=`:jk fõ.h V1 kï Y ys oS 
tu jdhqfõ fõ.h V2 i|yd m%ldYkhla ,shkak' 

 

(ii) by; wjia:dfõ Y ys oS mSvkh Py kï"  

  Po – Py  = 
ρav1

2

2r2
4  (r1

4 − r2
4) nj fmkajkak' 

(iii) Y ys oS jdhq m%jdyfha bkaOk ìos;s hdka;ñka mej;sh hq;= wjia:djl X ys oS  A k,h ;=,g 
jd;h we;=¨úh hq;= fõ.h Vo kï" 

 V0 = r2
2 √

2h𝜌𝑓g

𝜌a(r1
4−r2

4)
   nj fmkajkak' 

 fuys 𝜌𝑓 hkq bkaOkj, >k;ajh o h h hkq bms,s" l=àrfha jQ bkaOk uÜgï yd fjkapQßhg  

       bkaOk we;=`:jk ia:dkh ^fkdi,a,& w;r isria Wifõ' 

fjkapQßh B k<h 

tkacsug 

bkaOk yd jdhq  
ñY%Kh 

m%Odk k,h 

bkaOk bms,s l=àrh 

bms,a, 

fmg%,a gexlsh 

A k<h 

jd; m%jdyh 
X Y 

fkdie,a, 

P0 



 (iv) r1 = 20mm, r2 = 10mm, h = 5mm, 𝜌a = 1.2 kgm-3 yd  𝜌𝑓 = 720 kgm-3 kï, (iii) ys V0 w.h 
.Kkh lrkak' 

(v)  jdykhla ;ajrKh lsÍfï oS tkacsug we;=`:jk bkaOk yd jdhq mßud wkqmd;h 1 : 15 f,i 
ñY% úh hq;= fõ' fuu wjia:dfõ oS X ysoS A k,hg we;=`:jk jd;fha fõ.h 12V0 olajd 
jeä fõ hehs oS we;' 

     I. by; wkqmd;hg bkaOk yd jd;h ñY% ùug Y ysoS jd;h m%jdy úh hq;= fõ.h .Kkh 
lrkak' 

II. bms,s l=àrfha isg fjkapQßhg bkaOk imhk m%Odk k,fha wNHka;r wrh 2mm kï 

(v)(I)  wjia:dfõ oS m%Odk k,h Tiafia bkaOk m%jdy jk fõ.h fidhkak' 

(C) jdhq m%jdy k,h isriaj mj;sk fia ilid we;s fjk;a ldìhqf¾grhl fldgila (2) jk rEmfha 

olajd we;' fuu wjia:dfõ oS jdhqf.da,Sh mSvkh (𝜌o) yd fjkqpQßh l=, mSvkh 𝑃𝑦 w;r fjki 

fiùug rEmfha mßos thg mSvkudkhla iúlr we;' H = 16mm o h = 4mm o kï" (Po -𝑃𝑦) , ys 

w.h fidhkak' jd;fha >k;ajh (𝜌a) 1.2 kgm-3 o rioshj, >k;ajh 13600 kgm-3 f,i i,lkak' 

 

 

 

 

 

 

  

(06)  (a) w`.yre .%yhd u; mia fukau N+.; whsia ia:r mj;sk nj fidhdf.k we;s w;r N+.; whsia 
ia:r j,g my,ska øj c,h N+.;j mj;sk njg iel my< ù ;snqKs' 2020 jif¾ w`.yre 
mDIaGh u; jQ frdajrhla u.ska  tu mDIaGh ;=<g ;S¾hla yd wkajdhdu ;rx. iamkao ksl=;a 
fldg tajdfha mrdj¾;kh wOHkfhka N+.; c, ia;r mj;sk njg ;yjqre lr .kakd ,os' 

 ;S¾hla ;rx. >k udOH yryd .uka lrk w;r øj udOH ;=<ska .uka fkdlrhs' 

 wkajdhdu ;rx. >k iy øj udOH folu yryd .uka lrhs' 
 

i) ;S¾hla ;rx. yd wkajdhdu ;rx. ksjerosj ks¾jpkh lrkak' 
ii) ;rx. mrdj¾;kh hkq l=ula o@ 
iii) ;rx. j¾;kh hkq l=ula o@ 
 

frdajrh u.ska ksl=;a l< ;rx.j,ska mrdj¾;kh jQ ;rx. iamkao  
jkqfha ;S¾hla iamkao 2 la yd wkajdhdu iamkao 3 ls' 

iv) P, Q, R ia:r w;ßka c, ia:rh y÷kd.kak'  
Tn y÷kd.;a ia:rh yer wfkla ia:r fol whsia fõ' 

v) mi yryd wkajdhdu ;rx. fõ.h 7500 ms-1 

whsia yryd wkajdhdu ;rx. fõ.h 1500 ms-1 

;rx. ksl=;a lr  20s, 40s, 50s g miq fuu mrdj¾;k ;=k  
,enqfka kï mi, P yd Q ia:rj, >klu fidhkak' 

 

 

mi 

frdajrh 

Q 

P 

R 

H 

h 

Y' 

X’ 

riosh 

jd; m%jdyh 
(P0) 

;rx. 
osYdj 



b) fvdma,¾ wdprKfha tla jeo.;a fhoSuls' ‘ fvdma,¾ f¾vd¾ moaO;sh’ 

 wdrlaIl uOHia:dkhl l%shd;aul jk wkjir .=jka hdkd y÷kd .ekSug Ndú;djk f¾vd¾ 
moaO;shla fõ' f¾vd¾ WmlrKfhka ksl=;a jk w;sèjks ;rx. .=jka hdkfha jeoS 
mrdj¾;kfhka ,efnk ;rx.h wkdjrKh lr .ekSu u.ska wkjir .=jka hdkfha p,kh 
ms<sn|j jgyd .; yels h' 

jd;h ;=< w;s èjks fõ.h 340 ms-1 fõ' f¾vd¾ moaO;sfhka 30kHz ixLHd;h iys; ;rx. 
ksl=;a jk w;r wkdjrKh lr .;a mrdj¾;s; ;rx.fha ixLHd;h 500Hz lska jeä ù we;s nj 
fidhd .kakd ,os' 

 wkjir hdkfha fõ.h U kï" 

i) tu hdkh fj; <`.d jk ixLHd;h (f') i|yd m%ldYhkhla ,shkak' 
ii) wkdjrkh lr .;a ;rx.fha ixLHd;h ixLHd;h (f11) i|yd m%ldYkhla  ,shkak' 
iii) hdkfha m%fõ.h .Kkh lrkak' 

 

c) rd;%sfha oS ish`:u úÿ,s myka ksjd tu f¾vd¾ wjldYhg we;=`: jQ l=vd ieye,a¨ hdkdjla 
wkdjrKh lr.kakd ,os'  tys f;dr;=re ksÍlaIKhg ;j;a tjeksu ieye,a¨ hdkdjla 
wdrlaIl uOHia:dkfhka .=jka .; lrk ,os' fuu hdkfha fõ.h 10 ms-1 jk w;r bka 
66Hz w;sèjks ;rx.hla ksl=;a lrk ,os' th wkjir hdkfha jeoS mrdj¾;kh jk ;rx.h 
o T;a;= hdkh u.ska wkdjrKh lr.kakd w;r th ksl=;a l< ;rx.hg jvd 200Hz jeä nj 
fmkakqï úh' 

 wkjir hdkfha fõ.h u1 kï" 

iii) tu hdkh fj; <`.d jk ixLHd;h (f') i|yd m%ldYhkhla ,shkak' 
iv) bka mrdj¾;kh ù T;a;= hdkh u`.ska wkdjrkh lr .kakd ixLHd;h (f'' ) i|yd  
     m%ldYkhla  ,shkak' 
iv) u1 .Kkh lrkak' 
v) th .uka .kafka T;a;= hdkh foig o@ bka bj;g o@ ms<s;=r i|yd fya;= olajkak' 

 

(07) ksoyia øj mDIaGhlg hïlsis nrla ord.ekSug yelshdjla we;s w;r tu ksid ksoyia øj mDIaGhla 
mDIaÀl wd;;shlg n÷ka fõ hehs lshkq ,efí' fï fya;=j ksid inka jeks øjj,ska f.da,dlr 
inka nqnq`: iEoSfï yelshdjla we;s w;r l=vd orejka tjeks inka nqnq`: iEoSfï l%svd isÿ lrhs'  

i) ksoyia øj mDIaGhlg hïlsis nrla ord .ekSfï yelshdjg WodyrKhla ,shkak' 
ii) øjhl mDIaÀl wd;;s ix.=Klh w¾: olajkak' 
iii) f.da,Sh inka nqnq,l wrh r, inkaj, mDIaÀl wd;;s ix.=Klh T kï inka nqnq, ;=< 

wu;r  msvkh ∆P = 
4T

r
 u.ska ,efnk nj fmkajkak' 

iv) a) wrh 0.5cm jk inka nqnq,l wu;r mSvkh .Kkh lrkak' inkaj, mDIaÀl wd;;sh                        
   25×10-2 Nm-1 fõ' 

b) jdhqf.da,Sh mSvkh 9.94×104 Pa kï inka nqnq, ;=, mSvkh .Kkh lrkak' 
c) 270C  WIaK;ajfha oS fuu inka nqnq, ;=< isr ù we;s jdhq wKq ixLHdj .Kkh 
lrkak'^i¾j;% jdhq ksh;h (R) = 8.3 Jmol-1K-1 yd wej.dâfrda wxlh (L) = 6×1023 fõ'& 

v) wrhka  r1 yd r2 (r2>r2) jk inka nqnq`: 2 la iïnkaO ù we;s wdldrh rEmfha oS we;' 

 

 

 

r1 

r2 



a) by; rEmh Tnf.a ms<s;=re m;%fha msg;alrf.k fmdÿ w;=re uqyqK; msysgk wdldrh 
ksjeros rEm igykl olajkak' 

b) fmdÿ w;=re uqyqKf;a wrh R kï" 
1

R
 = 

1

𝑟1
 - 

1

𝑟2
 nj fmkajkak' 

 
vi) ndysr mSvkh P jk yd m%udKfhka wrh a  jk inka nqnq,la idod we;. inkaj, 

mDIaÀl wd;;sh T kï 
a) inka nqnq, ;=, jdhq mSvkh i|yd m%ldYkhla ,shkak' 
b) inka nqnqf,a mßudj l=ula o@ 
c) ifudaIK ;;a;aj hgf;a by; wrh a jk inka nqnq, iu`. wrh b jk inka nqnq,la 

tla ù wrh r jk ;ks inka nqnq,la iEfoa kï inkaj, mDIaÀl wd;;sh T, 

T = 
P(r3−a3−b3)

4(a2+b2−r2)
   nj fmkajkak' 

 
 

(08) a) úoHq;a pqïnl fm%arKh ms<sn| *erfâ kshuh yd f,kaia kshuh ,shkak' 
b) úoHq;a pqïnl fm%arK kshu wdo¾YKh lsÍu i|yd mßkd,sldjla wdldrhg T;d we;s lïì 

o`.rhla  fofl<jr ueo ìxÿ .e,ajfkdaógrhla iïnkaO lr we;' 

 

 

 

i) pqïnl W;a;r O%ejh P  fj; /f.k tk úg  

ii) pqïnl W;a;r O%ejh P  j,ska bj;g /f.k hk úg 

.e,ajfkda ógrh yryd Odrdj .,d hk osYdj ,shkak' 

iii) by; (i)  wjia:dfõ osYdj ms<sfh< jk wdldrh f,kaia kshuh yd uelaiafj,af.a 
lial=remamq kS;sfhka meyeos,s lrkak' 

c) i%dj >k;ajh B jk taldldr pqïnl lafIa;%hlg ,ïNlj l  os. ikakdhlhla u  taldldr 
m%fõ.hlska p,s; jk úg tys fofl<jr fm%aß; úoHq;a.dul n,h E = Blu u.ska ,efnk 
nj fmkajkak' 

 

d)  

 

 

 

       l = 1m,  m = 0.5kg, B = 2T, R0 = 100Ω 
 

i) oKav uqod yer t ld,hlg miq oKafâ fm%aß; úoHq;a .dul n,h i|yd m%ldYkhla 
,shkak'  

ii) tkhska ld,h t iu`. fm%aß; úoHq;a .dul n,h úp,kh jk wdldrh m%ia;dr .; 
lrkak' 

iii) ikakdhlh uqod yer 10s lg miq fm%aß; úoHq;a .dul n,h fidhkak' 
iv) fuu wjia:dfõ K h;=r ixjD; lf<a kï R = 100Ω m%;sfrdaOh ;=<ska .,d hk 

Odrdj fidhkak' Odrdfõ osYdjo fidhkak' 
v) túg m%;sfrdaOh u.ska Yla;sh W;ai¾ckh lrk iS>%;dj fldmuK o@ 

S             N 
P 

B A 

Q 

G 

PQ  yd RS  hkq ;sria ;,hl we;s iqug isria ;U l+re 
folls' fïjd w;r mr;rh l jk w;r XY kï 
ialkaOh m jk oKavla tajd w;r iqugj i¾mkh fõ' 
;,hg ,ïNlj ;,h ;=<g ls%shdlrk i%dj >k;ajh B 

jk taldldr pqïnl lafI%a;%hla fhdod XY ksi,;djfha 
isg uqod yßkq  ,efí' 

P 
R 

l 
X Y 

S Q 

R 
K 



(09) A fldgig fyda B fldgig fyda muKla ms<s;=re imhkak' 
                  A fldgi 
 

a) Y%s ,xldfõ j¾;udk úÿ,s Yla;s W;amdokh14× 103 GWh (.s.d fjdÜ meh&fõ' ^1 GW = 109 W) 

iajNdúl n,Yla;s m%Nj jk iQ¾h Yla;sh" iq<x yd c, m%Nj u.ska thska 30% l muK m%udKhla 
wdjrKh jk w;r jeä jYfhka fmdis, bkaOk Ndú;d fõ' úoHq;a Yla;s W;amdokfha oS yd 
fnod yeÍfï oS W;amdos; Yla;sfhka 10%  l ydkshla isÿ fõ'  

úÿ,s n,d.drj, ckkh jk m%;Hdj¾; úÿ,sh mßkdul Ndú;fhka 132 kV yd 220kV jeks 
wêfjd,aàh;d n,g ,la lr cd;sl úÿ,sn, moaO;shg tl;= lrkq ,efí' úÿ,sh fnod yßk Wm 
fmd<j,oS 11kV njg m;a lrk w;r .ï" k.r wdY%s;j we;s l=vd mßkdul u.ska  ̂ g%dkaiaf*daur& 
230 V njg m;a lr ksjdi" ld¾hd, wdoshg imhkq ,nhs' 

i) Y%S ,xldfõ idudkH ffoksl úoHq;a Yla;s mßfNdackh J j,ska .Kkh lrkak' 
ii) c, úÿ,s n,d.drhla W;amdokh lrk  úÿ,sfha fjda,aàh;dj ld,h iu`. úp,kh jk 

wdldrh m%ia;drhl olajkak' 
iii) W;amdokh lrkq ,nk úoq,sh by< úNjhlg m;a lsÍu iy kej; wvq lsÍu i|yd 

mßkdul fhdod .kS' tys Ndú;d jk fN!;sl úoHd uQ,O¾uh i|yka lrkak' 
iv) 11 kV, 230 V njg m;a lsÍfï oS m%d:ñl o`.rh fmdgj,a (Np) 500 lska hqla; kï oaú;shsl 

o`.rfha (Ns)  fmdgj,a .Kk fldmuK o@ 

v) m%d:ñlh iy oaú;Shlh ;=<ska .,d hk Odrd ms<sfj,ska Ip iy Is kï 
𝐼𝑝

𝐼𝑠
 i|yd m%ldYkhla 

fmdg ixLHd Np iy Ns weiqfrka ,nd .kak' 
vi) oaú;shsl o`.rh i|yd ;U má fhdod .kS' ta wehs@ 
vii) by; v fldgfia m%ldYk  ,nd .ekSfï oS Tn úiska hï Wml,amkhla fhdok ,oafoa kï 

th i|yka lrkak' 
viii) by; Wml,amkh idOdrk fkdùug fya;= folla i|yka lrkak' 

 

b)   

 

 

 

i) 1 km os.e;s by; flan,fha we;s jdfka yd we¨ñkshï lïìhl m%;sfrdaO (Rs, Rl) fidhkak' 
ii) flan,fha /yeka iudka;r.;j we;ehs i,ld 1 km os. flan,fha m%;sfrdaOh fidhkak' 
iii) ;ks lïìhla fjkqjg by; m%ia;drfha lïì lsysmhlska hqla; flan,h fhdod .ekSfï 

jdish l=ula o@ 
iv) ;U" we¨ñkshï jeks øjH yd iiok úg jdfka ys m%;sfrdaOl;dj jeä kuq;a flan, i|yd 

tajd fhdod .ekSfï wjYH;dj fláfhka myokak'  

c) 230 V hgf;a ksjdi j,g úÿ,sh iemhSfï oS  30 A g jvd jeä Odrdjla we;=,a ùul oS fyd icSù 
lïìh N+ .; ù 35 mA  g jvd jeä Odrdjla N+ .; jk wjia:djl oS mekakqï o`.rh (tripswitch) 

ke;fyd;a RCCB l%shd;aul ù ksjfia úÿ,sh ì| jefÜ' tfia u wdf,dal mßm:hl 6A g jvd jeä 
Odrdjla fyda flfjks mßm:hl 13A g jvd .,d hk wjia:djl uq`: ksjfia u úÿ,sh ì| fkdjeà 
tu Wmdx. wvx.= mßm:h muKla úixê ùu is`.s;s mßm: ì|sk MCB (Miniature Circuit Breaker) 
u.ska isÿ lrhs' 

i) MCB wdf,dal mßm:hlg 40W  úÿ,s myka folla yd 750 W c, fmdïmhla iïnkaO lr 
we;s úg mßm:fha .,d hk Odrdj fidhkak' 

ii) W;aij oskl oS 5W n,an 60 ne.ska hq;a n,an je,a 2 la tu mßm:hg iïnkaO lsÍug 
ksjeishka is;hs' th iqÿiqo@ keoa o@ Tfí ms<s;=r meyeos<s lrkak' 

jdfka 

we¨ñkshï wêfjda,aàh;d flan,hla isyska jdfka yd we¨ñkshï lïì^/yeka& 
rdYshlska iukaú; fõ' m%;sfrdaOl;dj 12 ×10-8 Ωm jk jdfka 
lïìhlska yd m%;sfrdaOl;dj 2.5×10-8 Ωm jk we¨ñkshï lïì 
6 lska idod we;' tjeks flan,hl yrialvla rEmfha oelafõ' 
lïìj, 3.0 mm >kllula we;ehs Wml,amkh lrkak' 



     B fldgi 
 

A) my; mßm: igyfka T wjlr mßkdulfhka ,efnk V1 m%;Hdj¾; oaú;shsl fjd,aàh;dj mQ¾K 
;rx. RcqlrKh lr ,efnk V2 fjda,aàh;dj 2  Wmdx.h Ndú;fhka  iqugkh lr we;' 
iqugkfhka miq fik¾ vfhdavh (D)  u.ska hdukh lr V0 f,i RL yryd msg;g .kq ,efí' 
fik¾ vfhdavfha fik¾ fjd,aàh;dj 6V fõ' 
 

 

 

 

 

a)  

i) 1 fldgqj ;=< fia;= Rcqldrl mßm:h we| P, Q, R, S w.% ksjerosj olajkak' 
ii) V2 RcqlrKh jQ m%;Hdj¾; fjda,aàh;dj iqugkh lsÍug .kakd 2 fldgqj ;=< mej;sh hq;= 

úoHq;a Wmdx.h we| tys w.% + yd - f,i ksjerosj igyka lrkak' 
iii) V2 Rcqldrl fjd,aàh;dj" iqugkh jQ fjd,aàh;dj yd V0 m%;sodk fjda,aàh;dj ld,h iu`. 

úp,kh olajk fjda,aàh;d jl% fjk fjku w|skak' V0 ys w.h wod< m%ia;drh u; 
olajkak' 

 
b) 6V ksh; fjd,aàh;djhla wjYH bf,lafg%dksl WmlrKhla 24 V - 36 V úp,H fjda,aàh;d 

m%Njhla u.ska l%shd;aul lsÍug wjYHj we;' fï i|yd by; fik¾ fjda,aàh;dj (6V) iys; 
vfhdavhla fhdod we;s mßm:hla my; olajd we;'  

fik¾ vfhdavfha kshu l%shdldÍ;ajh i|yd wjYH wju Odrdj 16mA  jk wq;r .e,sh yels 
Wmßu Odrdj 60 mA fõ' bf,lafg%dksl WmlrKfha m%;sfrdaOh RL = 300 Ω fõ' 

 

 

 

 

 

 

i) Rs wdrlaIl m%;sfrdaOfha w.h fidhkak' 
ii) fik¾ vfhdavfha Wmßu laIu;dj .Kkh lrkak' 

m%odk fjda,aàh;dj 36V jk úg S ixjD; kï" 

iii) RL yryd Odrdj fldmuK o@ 
iv) fik¾ vfhdavh yryd Odrdj yd laIu;dj fidhkak' 
v) by; úp,H m%odkh hgf;a fik¾ vfhdavh yryd hd yels wju Odrdj fidhd túg 

vfhdavh kshu wdldrfhka l%shd lrhs o hkak meyeos,s lrkak' 
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B) 36V m%odk fjd,aàh;dj we;súg by; mßm:fha A  yd B w.% my; mßm:hg (A yd B w.%j,g 
iïnkaO lr we;) RL Ndr m%;sfrdaOh yryd 3V  ksh; úNj wka;rhla mj;ajd .; hq;= fõ' 
mßm:fha g%dkaiaisiagrh Si jk w;r tys mdou-úfudapl fjd,aàh;djh 0.6V fõ' 

 

 
 

 
 

i) RL yryd 3V fjda,aàh;djh ,nd oSug fuu mßm:fha we;s Z2 fik¾ vfhdavfha ì| 
jegqï fjd,aàh;djhg ;sìh hq;= w.h l=ula o@ 

ii) IB w.h l=vd f,i i,ld fuys R1 m%;sfrdaOhg ;sìh hq;= wju w.h fidhkak' 
 

(10) A) fldgig fyda B fldgig fyda muKla ms<s;=re imhkak' 
A) fldgi 

 

a) >k wjia:dfõ mj;sk øjHhla øj wjia:djg m;aùu ú,hkh kï fõ' 

i) ú,hkfha úYsIag .=ma; ;dmh hkq  l=ulao@ 

ii) ú,hk l%shdj<sfha oS .=ma; ;d,h f,i wjfYdaIKhlr .kakd ;dmh ú,hk l%shdj,shg 
odhl jkafka flfia o@ 

iii) ñksia wiaÓ lD;suj ilia lsÍu i|yd ghsfÜkshï f,dayh nyq,j Ndú;d fõ' fuu 

ld¾hh i|yd ldur WIAK;ajfha (300C) we;s ghsfÜkshï 500g  l l=Üáhla 
iïmQ¾Kfhka u øj njg m;alr .ekSug ,nd osh hq;= ;dm m%udKh .Kkh lrkak' 

ghsfÜkshï j, øjdxlh = 16300C  

ghsfÜkshï j, úYsIag ;dm Odß;dj = 523 Jkg-1K-1  

ghsfÜkshï j, ú,hkfha úYsIag ;dm Odß;dj = 520 kJkg-1  
 

b) idudkHfhka øjhl WIAK;ajh jeä lrk úg th m%idrKh jk w;r WIAK;ajh wvq lrk 
úg ixfldapkh fõ' 

i) c,fha wkshï m%idrKh hkq l=ula o@ 

ii) c,fha WIAK;ajh 00C isg 500C olajd úp,kh jk úg tys >k;ajh fjkia jk wdldrh 
o< m%ia;drhl fmkajkak' 

iii) YS; R;=fõ oS W;=re w¾O f.da,fha we;eï m%foaYj, WIAK;ajh  -500C fõ' fujeks 
wjia:dj,oS c,c cSùkaf.a wLKav cSùhg c,fha wkshï m%idrKh Wmldr jk wkaou 
fláfhka meyeos<s lrkak' 

iv) YS; ld,fha mßir WIaK;ajh -500C jk oskl WoEik 6 g fmdl=Kl by< we;s whsia 

ia:rfha >klu uekak úg 30 cm  nj fidhd.kakd ,os'  

      whsiaj, ú,hkfha úYsIaG .=ma; ;dmh = 336 kJkg-1  

 whsiaj, >k;ajh = 900 kgm-3  

 whsiaj, ;dm ikakdhl;dj = 1.6 Wm-1C-1  
 

1. whsia ia:rh yd iam¾Y jk c, ia:rfha WIAK;ajh fldmuK o@ 

2. tys j¾.M,h 1m2 jk m%foaYhla yryd whsia ;=<ska ;dmh ikakhkh jk iS>%;djh 
fidhkak' 

3. fuf,i ksrka;rfhka ;dmh whsia yryd msg;g ixl%uKh jk my< øj ia:rh l%ufhka 
ñoSu ksid whsia ia:rfha >klu jeä fõ' meh 12 lg miq tkï iji 6 g ksÍlaIKh l< 

úg whsia ia:rh ;j;a ‘h’ cm m%udKhlska jeä ù we;s nj fidhd .kakd ,os' 

B 

R1

V 

A Ic 

Rc 

C 

IE 

RL = 300Ω 

B 
X 

Z2 



    h >klñka whsia ia:rhlska A j¾.M,hla mqrd ks¾udKh ùfï oS msglrk ;dm m%udKh 
i|yd m%ldYkhla ,nd .kakd' 

4. fuu ;dm m%udKh meh 12 la ;=< iïmQ¾Kfhka u whsia ia:rh yryd ndysr mßirh fj; 

ixl%uKh l< hq;= fõ' oskh wdrïNfha oS uq`: ia:rfha >klu 30 cm o meh 12 lg miq th 

(30 + h) cm o fõ' whsia ia:rfha j¾Okh taldldr iS>%;djfhka isÿ jk nj i,ld meh 12 
la ;=< j¾Okh jQ whsia ia:rfha >klu fidhkak' 

 

B) a) jia;=jla u; m;kh jk ish`:u ;rx. wdhdufhka hq;a úlsrK mQ¾Kj wjfYdaIKh yd 
úfudapkh lrhs kï tu jia;=j lDIaK jia;=jla f,i ye|skafõ' tjeks jia;=jla úfudapkh 
lrk úlsrKj, ;Sj%;dj úlsrKj, ;rx. wdhduh iu`. úp,kh oelafjk mÍlaIKd;aul 

;Sj%;d jHdma;sfha o< yevh my; m%ia;drfha oelafõ' 𝜆P f,i olajd we;af;a Wmßu ;Sj%;djg 

wod< ;rx. wdhduh fõ' T  jia;=fõ ksrfmalaI WIaK;ajhhs' 

 

 

 

 

i) T1K WIAK;ajhl oS (T1>T) jia;=fõ úlsrK jl%h by; wlaI u;u w|skak' rEmh ms<s;=re 
m;%hg msgm;a  lr .kak' tu jl%h X f,i kï lrkak' 

ii) WIAK;ajh jeä jk úg jl%fha oelsh yels fjkialï 2 la olajkak' 
iii) lDIAK jia;=jla yd lDIaK fkdjk jia;=jla i|yd iafg*dka kshuh m%ldYkhla 

wdldrfhka olajd ixfla; y÷kajkak' 
iv) Y jl%fha WIAK;ajh 4000K yd 𝜆P = 725 nm fõ' X jl%fha 𝜆P = 500nm kï tys 

WIAK;ajh (T1) fidhkak'  
 

b) yDoh l%shdlrk fõ.h iqÿiq uÜgul mj;S oehs mÍlaId lsÍug Ndú;d lrk WmlrKhla 
l%shdlrkqfha úlsrKYS,S uQ,øjHj, Yla;sh úoHq;a Yla;sh njg m;a lsÍu u`.sksa' fuys Ndú;d 
jkqfha úlsrKYS,S maÆfgdakshï −238( Pu94

238 ) fõ' maÆfgdakshï mD:lalrKh jkqfha 5.5 MeV 

Yla;sfhka hq;a 𝛼 wxY=jla uqla; lrñks' fuys oS iEfok ÿys;D mrudKqj hqf¾kshï (U) ys 
iuia:dkslhls' 

 Pu94
238  ys laIh ksh;h 2.4 × 10-10 s-1 fõ' 

1. i) úlsrKYS,S  Pu94
238  ys kshqfg%dak ixLHdj lSh o@ 

ii) by; laIh ùug wod< úlsrKYS,S iólrKh ,shkak' 

iii)  Pu94
238  ys w¾O wdhq ld,h fidhkak' 

 

2. by; WmlrKh wdrïNl 238 Pu ialkaOh 100mg fõ' wej.dâfrda ksh;h                 

(NA) = 6× 1023 mol-1 yd bf,lafg%dakfha wdfrdamKh 1.6 × 10-19 C fõ' 
 

 tys wvx.= úlsrKYS,S mrudKq .Kk fidhkak' 

 wdrïNfha oS isÿ jk mD:lalrK ixLhdj fidhkak' 

  fm%dafgdakfha yd kshqfg%dakfha ialkaOh 1.7 × 10-27  Kg  kï ∝ wxY+fõ fõ.h fidhkak' 

 by; ∝ wxY+fõ ãfn%d.a,s ;rx. wdhduh .Kkh lrkak' 
    ^ma,dkala ksh;h  h  = 6.6 × 10-34 Js fõ'& 

 wdrïNfha oS maÆfgdakshï mrudKqj ksYap,hehs i,ld ∝ wxY+j uqla; ùfï oS hqf¾kshï 
mrudKqj wh;a lr .kakd Yla;sh fidhkak' mrudKq ujq,hl  ialkaOh tys ialkaO 
l%udxlhg wdikak f,i iudkhehs .kak' 
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