
wOHhk fmdÿ iy;sl m;% ^Wiia fm<& – 2023  

,l=Kq mámdáh 
 

fN!;sl úoHdj I  
 

Question 

No 
Answer 

Question 

No 
Answer 

Question 

No 
Answer 

Question 

No 
Answer 

Question 

No 
Answer 

01. 1 11. 4 21. 2 31. 3 41. 5 
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A – fldgi  jHqy.; rpkd m%Yak 
 

01. (a) (i)      √(
    

 
)            ,l=Kq 01 

         
   

 
    

     

 
         ,l=Kq 01 

   

  (ii) ^w&' iajdh;a; úp,Hh (  h 

   ^wd&' mrdh;a; úp,Hh (  T fyda  T 
2 
   ^ms<s;=re folu ksjerÈ kï& ,l=Kq 01 

 

 (b). (i). * foda,k m:fha my< u ia:dkfha ^iu;=,s; msysàfï& oS wj,ïn nÜgdg wdikak jkfia 
ksfõYk l+rla ;eîu'        ,l=Kq 01 

   * iu;=,s; msysàfï § wj,ïn nÜgdf.a fõ.h Wmßu ksid foda,kh iïmQ¾K jk wjia:dj 
;SrKh lsÍfï § isÿjk ld, mudj wju jk ksid'  

         fyda 
   iu;=,s; msysàfï § wj,ïn nÜgdf.a fõ.h Wmßu ksid ld,h uekSfï § isÿjk fodaIh wju 

jk ksid'          ,l=Kq 01 

 

  (ii).  ^w& 130 s  fyda  2 min  10 s         ,l=Kq 01 

   ^wd& foda,k .Kk n kï"  
   

     
          

       n      50    ^.Kkh;a iu`. ms<s;=rg&  ,l=Kq 01 

 

 (c). (i). foda,kh jk wj,ïn nÜgd f;dard .;a ÈYdjlg ksfõYk l+r miq lr hk úg 3, 2, 1, 0, 1, 2, 3, 

……..  f,i foda,k .ek .ksñka 0 § úrdu >áldj ls%hd;aul lsÍu'   ,l=Kq 01 

 

  (ii). n,dfmdfrd;a;= jk isoaêhla njg m;a lr .ekSfuka m%;sl%shd ld,h wju lr .ekSu' ,l=Kq 01 

 



 (d). (i).  4.02 s
2
 m

-1 
   

   

 
         ,l=Kq 01 

       g      9.82 m s
-2 

       ,l=Kq 01 

 

  (ii).  4.02 s
2
 m

-1 
   

   

 
       …………… (1)       

           14.07 s
2 
   

   

 
 H   …………… (2)       ,l=Kq 01 

   (2) / (1)  

        H      14.07 / 4.02         ,l=Kq 01 

                3.5 m         ,l=Kq 01 

 

 (e). (i). B YsIHhd          ,l=Kq 01 

  (ii). A    f.da,h miq jk ia:dkh ksjerÈj ksYaph lr .ekSu wmyiq ksid' 

   B    isyska kQf,ka ksfõYk l+f¾ ;=v miq jk ia:dkh ksjerÈj ksYaph lr .; yels ksid' 

   C    B ys § g jvd C ys § kQf,a fõ.h wvq ksid ld, mud fodaIh jeä jk fyhska' 
          ^tla lreKlg ,l=Kq 01 ne.ska&  ,l=Kq 03 
  

 (f). (i). msysàu wkqj wj,ïnfha È. fjkia jk ksid foda,k ld,dj¾;h ksh; fkdùu'  ,l=Kq 01 
  (ii). lsr, wenhla folg m,d tu m¨ fol w;ßka wj,ïnfha kQ, hjd wdOdrlhg iú lsÍu' ,l=Kq 01 

 

 

02.  (a) A:   fn%dauka mSvk wdudkh 

  B:  jg wä ma,dial=j 

  C:  îlrh 

  D:  WIaK;ajudkh 

  E:  uka;h      ^ksjerÈ ms<s;=re ;=klg ,l=Kq 01 ls'&  ,l=Kq 03 
 
 (b) ksh; jdhq ialkaOhl mßudj ksh; úg" tys mSvkh ksrfmalaI WIaK;ajhg wkqf,dauj iudkqmd;sl fõ' 
               ,l=Kq 03 
 (c) (i) mSvk wdudkh yd ma,dial=j iïnkaO lr we;s k<fha È. jeäùu yd    ,l=Kq 01 
   isÿf¾ úIalïNh jeäùu'        ,l=Kq 01 
  (ii) k< fldgfia we;s jd;h" ma,dial=j ;=< we;s jd;fha WIaK;ajhg m;a fkdjk ksid' ,l=Kq 01 
 

 (d) (i) ma,dial=fõ ì;a;s ;=kS ùu'        ,l=Kq 01 
   ma,dial=fõ msg; iy we;=<; WIaK;aj wka;rh wju lr .ekSug'   ,l=Kq 01 
   
  (ii) * uek .kakd WIaK;ajfha úkdä lsysmhla WIaK;ajh ksh;j mj;ajd .ekSu'  ,l=Kq 01 

* ma,dial=fõ WIaK;ajh jeä lr f.k hk úg § iy kej; WIaK;ajh wvq lr f.k hk úg 
§ jYfhka tla tla WIaK;ajh i|yd wjia:d foll § mSvk uek tu mSvkj, uOHkH w.h 
,nd .ekSu'         ,l=Kq 01 

 

 (e) (i) uq,a fldgfia § ma,dial=j ;=< c,h ;sî" jd;h c, jdIamfhka ix;Dma; ù ;sîu'  ,l=Kq 02 

  (ii) mSvkudkfha l=vd u ñkqu b;d l=vdùu" fyda uek .kakd Wmßu WIaK;ajh mSvkudkfha Wmßu 
w.hg wdikak w.hla ùu'        ,l=Kq 01 

 

 (f) (i) áka tfla m;=, we;=<;g jl% ù we;s ksid       ,l=Kq 01 
   m%idrKfha § m;=, ;j ÿrg;a we;=<g jl% jk ksid'     ,l=Kq 01 
  (ii) áka tfla ì;a;sh ;=kS yd f,dayfhka idod we;s ksid"     ,l=Kq 01  
   msg; iy we;=<; WIaK;aj wka;rh b;d wvq ùu'     ,l=Kq 01 
 



03.  (a) (i) *  BC mDIaGh me;af;ka m%siauh ;=<ska AC mDIaGh foi neÆ úg olakg ,efnk O ys m%;sìïnh  
fmkS fkdfmkS hk iSudfõ § tu m%;sìïnh iu`. tl t,af,a msysgk mßÈ w,afmfk;s folla 
(P1 yd P2) isgqjkak' 

   * P1 yd P2 w,afmfk;sj, msysgqï yd m%siaufha iSud we| ,l=Kq lr .kak' 
   * P1 yd P2 msysàï hd lrk f¾Ldj BC f¾Ldj (D ys §) yuqjk f;la Èla lrkak' 
   * O ys isg AC g we¢ wNs,ïn f¾Ldj u; OE = EI jkfia I ,l=Kq lrkak' 
   * I yd D hd lrk f¾Ldj w¢kak'  
   * ID yd AC fþokh jk ,laIHh (F) yd O hd lrk f¾Ldj w¢kak' 
      ^ksjerÈ mshjr y;rlg ,l=Kq 01 hs" mylg fyda yhlg 02 hs'&  ,l=Kq 02 
  (ii)   

 

 

 

           (OE = EI nj ,l=Kq lr ;sîu') ,l=Kq 01 

 

 

           ^lsrK igykg&   ,l=Kq 01 
 

 

 

 

 

 

  (ii) a ng    1 / sin 42
o
   1 / 0.6691

 
        ,l=Kq 01

   a ng     1.49          ,l=Kq 01 

 

 (b). (i) O ys isg jd;h yryd fkdf.dia ùÿre ;=<ska muKla .uka .kakd lsrK ,nd .ekSug' ,l=Kq 01 

  (ii) *  P1 yd P2 w,afmfk;s w;r mr;rh wvq ùu'      ,l=Kq 01 

   *  P2 w,afmfk;a; BC mDIaGhg wE;ska ;sîu'       ,l=Kq 01 

  (iii) *  i;H jYfhka ,eìh hq;= ks¾.; lsrKh;a ks¾udKfhka ,efnk lsrKh;a w;r we;sjk 
wm.ukh jeä ùu'         ,l=Kq 01 

   *  ks¾.; lsrKh BC mDIaGh yuqjk D ,laIHh;a ks¾udKfhka ,efnk ,laIHh;a w;r we;s 
jk wm.ukh jeä ùu'         ,l=Kq 01 

 

 (c). (i)     

 

          ^mQ¾K wNHka;r mrdj¾;k lsrK 

          folu I ys § fþokh ùug&  ,l=Kq 01 

 

          ^lsrK igykaj,g&   ,l=Kq 01 
 

 

 

 

 

 

 

 

 

A 

B C 

O 

P1 

P2 

D 

E 

I 

F 

A 

B C 

O 

P1 

P2 

D 

E 

I 

F 

P3 

P4 



  (ii) a nw   sin 63
o
 / sin 42

o
         ,l=Kq 01 

         0.8910 / 0.6691
 
  

      1.33          ,l=Kq 01 

 

 (d). (i) ùÿrej,g wod, wjê fldaKfhka (42
o
)  AC mDIaGhg 

m;s; jQ lsrK c,h yryd ùÿre l\j ;=<g j¾;kfhka 

miq ùÿre  jd; w;=re mDIaGfha § mQ¾K wNHka;r 

mrdj¾;kfhka miq kej; m%siauhg we;=¿ ù BC 
mDIaGfhka ks¾.; jQ lsrK foi n,d w,afmfk;s isgqjd 
we;s ksid' ^meyeÈ,s lsÍug&         ,l=Kq 01  

      ^lsrK igykg&         ,l=Kq 01 

  (ii) O w,afmfk;a; B YS¾Ihg wdikak jkfia isgqjd we;s 
ksid"             ,l=Kq 01  

   wjê fldaKfhka mQ¾K wNHka;r mrdj¾;khg wod< lsrKh 

AC u;g fkdj BC u;g m;s; jk fyhska'   ,l=Kq 01 

        

  (iii) fodaIhla isÿ fõ' túg OE È. b;d l=vd ksid  EI È. uek I ,l=Kq lsÍfï § isÿjk fodaIh jeä 
jk ksid'          ,l=Kq 01   

 

04.  (a).  K1 , K2 : fmakq h;=r 

  R  : Odrdkshdulh 

  RB : m%;sfrdaO fmÜáh 

  G   : ueo ìxÿ .e,ajfkdaógrh ^ksjerÈ mshjr ;=klg ,l=Kq 01 hs'&   ,l=Kq 02 

 

 (b). o`.rh r;a l< WIaK;ajh     

  ix;=,k È.  l        ^mshjr folgu&  ,l=Kq 01 

 

 (c). (i). 0 
o
C § o`.rfha m%;sfrdaOh  Ro 

    
o
C WIaK;ajfha § o`.rfha m%;sfrdaOh  R 

   m%;sfrdaO fmÜáfhka f;dard .;a ksh; m%;sfrdaOfha w.h  RB       ^mshjr ;=kgu& ,l=Kq 01 

   Rθ   = RB  l /( 100 - l )          

   Rθ   = Ro ( 1 + α θ )      ^iólrK folgu& ,l=Kq 01 

  (ii). l /( 100 – l )  = ( Ro α /RB) θ + Ro /RB         ,l=Kq 01 

 

 (d).   (i).  
 
 
          ^wlaI kï lr ;sîug&   ,l=Kq 01 
          ^ksjerÈ ir, f¾Ldjg&   ,l=Kq 01 
 
 
 

 

 

    (ii). m%ia;drfhka wkql%uKh (m) yd wka;# LKavh (c) .Kkh l< yels h' túg" 
   m = Ro α / RB       

   c  = Ro / RB         ^iólrK folgu&  ,l=Kq 01 
   m%;sfrdaOfha WIaK;aj ix.=Klh" α  =  m / c      ,l=Kq 01 

A 

B 
C 

O 

(3) rEmh 

l /( 100 – l ) 

 



 (e). (i). fmd,af;,a          ,l=Kq 01 

  (ii). fmd,af;,aj, ;dmdxlh c,hg jvd b;d by< ksid"      ,l=Kq 01 
   wkqhd; WIaK;aj folla w;r fjki jeä lr .; yels h'     ,l=Kq 01 

   túg wkqhd; l w.hka folla w;r fjki o jeä fõ'      ,l=Kq 01 
   túg ñkqïj, fodaI wvqfõ' 
   

 (f). (i). wkqhd; WIaK;aj folla w;r fjki iy wkqhd; l w.hka folla w;r fjki wvq h' tksid 
ñkqïj, fodaI jeä úh yels h'        ,l=Kq 01 

  (ii). wkqhd; WIaK;aj folla w;r fjki jeä jkfia   g w.hka f;dard .ekSu'  ,l=Kq 01  
   m%;sfrdaOh jeä o`.rhla f;dard .ekSu'       ,l=Kq 01 
 

 (g). (i). Rθ   RB jk mßÈ fuka u"         ,l=Kq 01 

   f;dard .kakd ,o wju WIaK;ajfha §  Rθ   RB jk mßÈ tu m%;sfrdaO f;dard .ekSu' ,l=Kq 01 

  (ii). túg 35 cm < l < 65 cm mrdih ;=< msysgk fia ix;=,k È.g w.hka ,nd .; yels fõ' ,l=Kq 01 

 

 

B – fldgi  rpkd m%Yak 
 
05.   (a)  (i)    P = Fv  

[RHS] = [P] = ML
2
T

-3
  …………………………………………….        ^,l=Kq 01& 

[LHS] = [Fv] = MLT
-2

. LT
-1

 = ML
2
T

-3
  ………………………………….         ^,l=Kq 01& 

[RHS] = [LHS] 

tuksid fok ,o iólrKh udk jYfhka ksjeros fõ' ………………..          ^,l=Kq 01& 

  (ii) P = Fv 

   τ = Fr iy v = rω  ……………………………………………………………         ^,l=Kq 01& 

   túg" P = 
 

 
     …………………………………………………………….          ^,l=Kq 01& 

        P = τω  …………………………………………………………………..          ^,l=Kq 01& 

 

(b)   (i) cj m%odkh = (
 

 
)   

  

   
  ……………………………………………….          ^,l=Kq 01& 

             =          
  

   
 ……………………………………………..         ^,l=Kq 01& 

             = 1620 W …………………………………………………………..        ^,l=Kq 02& 

  (ii)  k,h ;+<ska c,h .,dhk m%fõ.h v kï, 

   c, ialkaOh .,d hdfï iS>%;djh = 
 

 
     

   k,fha yrialv j¾.M,h =   
   

 
 

      = 
  (      )

 

 
 ……………………………………………..         ^,l=Kq 01& 

      = 1.2×10
-3

 m
2
  ……………………………………………         ^,l=Kq 01& 

                         ……………………………………..          ^,l=Kq 02&  

      v    = 12.5 m s
-1

 ……………………………………………………         ^,l=Kq 01& 



 (iii) .uH;djh fjkiaùfï iS>%;djh = 
 

 
(     )   

             = 15×(12.5 – 2.5) ……………………………………………         ^,l=Kq 01& 

             = 150 N ………………………………………………………        ^,l=Kq 01& 

 (iv)  jHdj¾;h = τ = Fr 

   τ = 150×1.0 ……………………………………………………………………        ^,l=Kq 01& 

   τ = 150 N m ……………………………………………………………………      ^,l=Kq 01& 

 (v)  cj m%;sodkh = Pout = τ.ω  

    Pout = 150×9.0 ……………………………………………………………        ^,l=Kq 01& 

           = 1350 W ……………………………………………………………        ^,l=Kq 01& 

 (vi)  ;, nurfha ld¾hlaIu;djh = 
    

   
      …………………………………        ^,l=Kq 01& 

         = 
    

    
      ……………………………………………………        ^,l=Kq 01& 

         = 83.33% ……………………………………………………..       ^,l=Kq 01& 

(c)  (i)  ω1r1 = ω2r2   ……………………………………………………………………       ^,l=Kq 01& 

   9.0×0.8 = ω2×0.02 ……………………………………………………………..        ^,l=Kq 01& 

   ω2 = 360 rad s
-1

 …………………………………………………………………       ^,l=Kq 01& 

  (ii)  τ = (TB – TA)×r …………………………………………………………………       ^,l=Kq 01& 

   150 = (TB – 50)×0.8 ……………………………………………………………       ^,l=Kq 01& 

   TB = 237.5 N ……………………………………………………………………      ^,l=Kq 01& 

 

06.   

 (a)  (i)  ñksia lk ixfõ§  ixLHd; mrdih                      olajd   ^,l=Kq 01& 

 (ii)  ñksia lk i`oyd Y%jH;d foay,sfha w.h                ^,l=Kq 01& 

 (iii) èjksh u`.ska ydks isÿúh yels wjia:d ^ksjeros ´kEu ms<s;=rla&   ^,l=Kq 01& 

 wêl ;Sj%;djla iys; Yío ^iajksl .s.=reu / msmqreula jeks& ksid f.dvke.s,s , ñksia fyda i;a;aj 
lka j,g ydks isÿùu 

 (iv) yfå ier jeä Yíohl mSvk ;rx.h  jeä  mSvk  úia:drhlska hqla;h   ^,l=Kq 01& 

(b)  (i)      
 

        
          ^,l=Kq 01& 

          (ii)    
 

        
  

   
  

  
 
    

    
      

  

    
    

             
           ^,l=Kq 03&

 (iii)                
  
  

  

                
  
 
    

       
            

  
                       ^,l=Kq 03& 

                        
  
  

     

        
  
 
    

       
         

  
            (       )              ^,l=Kq 03& 



(c)  D  ,laIHfha oS ;Sj%;d uÜgu               
  
  

       

 C ,laIHfha oS ;Sj%;d uÜgu                
   
  

      

                  
   
  

     
        

 
                        ^,l=Kq 04& 

(d)  (i)          
 

    
        

 

  
 

        
  
  ⁄
     

(     ) 

    
   √    

(     ) 

    
 

               √  

                   (      –   )     439 m  ^,l=Kq 03& 

   (ii)  frdlÜgqfj ys  CA p,s;h g        
 

 
     

       
 

 
      

  

    
    

   

  
          

         ^,l=Kq 02& 

 frdlÜgqfj ys  CB p,s;h g        
 

 
    

           
 

 
      

  

    
    

     

  
          ^,l=Kq 01& 

  
  
 

  
   

     

   
    √           

  
  
 

  
    √               

  
  
 

  
                                                         ^,l=Kq 02& 

 èjks ;rx. i|yd        (         )         

                                            ^,l=Kq 02& 
 ;Sj%;d ñkqï fol w;r ld, fjki 

    (      )  (         )                          ^,l=Kq 02& 

 

 

 

 

 

 

 

 

    𝑚 

𝑥 

𝑡 
  

𝑡  

𝐶 

𝐴 

𝐵 

𝐼 𝐼
   

;Sj%;d ñkqï fol w;r ld, fjki 

  𝑡  (𝑡   𝑡 )  (𝑡𝐵𝐶   𝑡𝐴𝐶) 



07.   

(a)                                                                                                            

 

                                                                                      ,l=Kq  03 
                   

(b)  (i) 

                                                                                                     ,l=Kq  01 

                                               
 

 
(
 

 
     )        

 

 
                              ,l=Kq  01 

  
                                                                                                             ,l=Kq  01                         

                             
 
 
 

 (ii)          R   √
  

 (    )
     √

        

  (           )
                                                                          ,l=Kq 01 

                                                m                                                                              ,l=Kq 01 
 
 

 (iii)          
 

 
        

 

 
                                                                                                     ,l=Kq 01 

 

                                    
 

 
                  ,l=Kq 01 

 

 

                            

 

            (             )   
 

 
                   ,l=Kq 01 

 

              (     
  

  
      )   

 

 
                                                                              ,l=Kq 01 

 

                                                     
  

   
 

 (iv)                                                             ,l=Kq 01 

           

 

 (v)  fkdyel inka nqnq,l o%j mDIaG 02la Tiafia   mDIaÀl wd;;s n, l%shd lrk ksid     ,l=Kq 01 
 
 
 

 
F 

F F F 

F F 

U

g

mg 

F

g

𝑅   
 𝛾

𝑔( 𝜎  𝜌)
 

𝐷     
  𝛾

𝑔( 𝜎  𝜌)
 

𝑃  𝑃  
 𝛾

𝑅
 



C.  (i)                   
  

 
                       ,l=Kq 01 

      

 

      (ii)                    
  

  
      …………..    (a)                       

                                     
  

  
       …………..    (b)                                                                        ,l=Kq 01 

                                                                                                                                                        01         

                         (a)   -   (b)    ka                     (
 

 
 
 

 
)                            

                                                                                                                     (
 

 
 
 

 
) = 

  

  
                      ,l=Kq 01 

                                R3 =    6 cm               ,l=Kq 01 

 (iii)                                    ,l=Kq 01 

                                      
   

 
                   ,l=Kq 01                                               

                                                                   ,l=Kq 01 

                               

                                                      

                                        ------------------------------                 ,l=Kq 01 

 

 

                                                                                                                                 ,l=Kq 01 

  

(iv)    

                                                                                                                                    ,l=Kq 01 
                                                                                                                                ,l=Kq 01 

(v)    

    (   )      
                                                           ,l=Kq 01 
 

                                                      ,l=Kq 01 

(vi)  

 
 
 
 
 

                                                                  ,l=Kq 02 

 
 

 

                                        

 
 

 

F 

P 

     𝑃  𝑃   
 𝛾

𝑅 
 

𝑃  
𝜌 𝑇 
𝜌 𝑇 

 𝑃  

 

          𝑃  𝑃   
 𝛾

𝑅
 

 

𝜌 𝑇 
 𝜌 𝑇 

   
 𝛾

𝑅𝑃 
 

š

     wdfoaYfhka                   

 
   𝑇

       
   

          

          5
  

𝜌 𝑇 
 𝜌 𝑇 

   
 𝛾

𝑅𝑃 
 

𝑇        𝐾 

F 

R 

 

 

x 

𝑃  𝜌𝑇 

 𝐹          𝑚          

uq¿ ,l=Kq 30 

R2 

R1 

P2 
P1 



08.  

(a) (+) Ok  ^,l=Kq 02& 

(b) (i) jfï isg ol=Kg ^,l=Kq 01& 

 (ii) by< isg my<g ^,l=Kq 01& 

(c) jdhq wKq iuÕ .eà Yla;sh ydks ùu je,elaùug ^,l=Kq 02& 

(d)  D l=àr fol w;r oS $ úoHq;a lafIa;%h ;=< oS ^,l=Kq 02& 

(e)  (i) pqïNl n,h $ úoHq;a pqïNl n,h ^,l=Kq 01& 

 (ii) Bqv   ^,l=Kq 01& 

 (iii)     
   

 
 ^,l=Kq 01& 

    
   

 
  ^,l=Kq 01& 

 (iv) w¾O jD;a;dldr m:fha os. =    ^,l=Kq 01&

  m:fha hdug .;jk ld,h     
  

 
 ^,l=Kq 01& 

            
  

(
   

  )
  

  

  
 ^,l=Kq 01& 

  iïmQ¾K m:hla hdug .;jk ld,h   
   

  
 ^,l=Kq 01& 

  m%;Hdj¾; fjda,aàh;djfha ixLHd;h   
  

   
 ^,l=Kq 01& 

 (v) wxY=j i;= pd,l Yla;sh KE   
 

 
    ^,l=Kq 02& 

       
 

 
 (

   

 
)
 
 ^,l=Kq 01& 

       
      

  
 ^,l=Kq 01& 

 (vi)    
      

  
 ^,l=Kq 01& 

     
  

 
(
 

 
)     ^,l=Kq 01& 

        
 (  )

  (
 

 
) 

 ^,l=Kq 01& 

      √
                  

                    
  ^,l=Kq 02& 

       = 0.5 m                                                                                ^tallhg ,l=Kq 01& ^,l=Kq 02& 

(f) pqïNl i%dj >k;ajh iqÿiq f,i kej; kej; jeä lsrSu u.ska ^,l=Kq 02& 

 

 

 

 

 

 

 



09.  (A) fldgi 

 (a) mßm:hg l¾fpd*af.a fojk kshuh fh§fuka' 

  E = IR 

  E = IR + Ir 

  E = V + Ir 

  V = E – Ir          …………… (01) 

   

 (b) 

 

 

 

 

 

  
 

 
   

 

  
    

 

  
  

   

  E1 = (I1 + I2)R + I1r1   ….……………………. (i) 

  E2 = (I1 + I2)R + I2r2   ....……………………. (ii) 

  

  
  

  
   (      )

 

  
                    ………………………  (iii)  …………… (01) 

  

  
  

  
   (      )

 

  
                     ………………………  (iv)  …………… (01) 

 
  iulhg" 
  E = (I1 + I2)R +(I1 +I2)r               ………………………  (v)   

  
 

 
   (      )

 

 
    (      )  ………………………  (vi)  …………… (01) 

 
  (iii) + (iv) 

  
  

  
   

  

  
    (       ) (

 

  
   

 

  
)    (       ) ……..  (vii)  …………… (01) 

 

  (vi) = (vii)  jk ksid"         

  
 

 
   

  

  
   

  

  
        …………… (01) 

  

 

 (c)  (i) 12/4 = 3 V        …………… (01)  

   

    (ii) V = IR     

   12 = I × (4+20)        …………… (01)  

   I  = 0.5 A        …………… (01)  

  



   E = V + IR 

   V = 12 - 0.5 ×4        …………… (01) 

   V = 10 V        …………… (01) 

 

     (iii) (1) wjia:dfõ oS"  

        
  

  
       V       …………… (01) 

   (2) wjia:dfõ oS 

        
  

  
    V       …………… (01) 

 

 (d.)  (i) fldaI kej; wdfrdamKh jk wjia:dj, oS o n,an oe,afjñka mj;S' …………… (01) 

 

     (ii) 

 

 

          fyda fjk;a iqÿiq mrsm:hla 

 

             …………… (01) 

 

  

 

 

 

    (iii) E =  V + Ir         

 

           
    

    
        …………… (01) 

      

   r =  200         …………… (01) 

 

  (iv) mq¿jks' fuys § mßm:fha n,an fldgi bj;a l<fyd;a 18 V yryd 10 V fjda,aàh;djla ,nd.;   

   yels ùu ksid wdfrdamlhg 1 A Odrdjla wjYH jk ksid;a"   

   E - V + IR wkqj" 

   10 V = 5 + 1 × R       …………… (01) 

   R = 5            …………… (01) 

   wdfrdamlh yryd 5  m%;sfrdaOlhla fY%aKs.;j iïnkaO l<fyd;a wjYH ;;a;aj  

   ,nd .; yels h'       …………… (01) 

 

 (e) (i) 
  

  
   

  

  
            …………… (01) 

     

   



  (ii) 
  

  
      

   
  

  
             …………… (01) 

   

   R1   = 200        …………… (01) 

 

  (iii) 50  g V= IR fhoSfuka" 

   10 = I × 50        …………… (01) 

   I = 0.2 A        …………… (01) 

 (iv) iïmQ¾K moaO;sh kej; wdfrdamKhg 40 V fjda,aàh;djhla wjYH jk neúka 30 V m%udKj;a 

fkdfõ' YsIHhd mejiQ foa i;H fkdfõ'     …………… (01) 

 

  (v) P  = VI             

        = 50 × 0.2        …………… (01)     

          = 10 W               

    

        E   = P ×t         

                             = 10 × 6 × 60 × 60 …………… (01) 

                             = 216 kJ …………… (01) 

  (vi) ke;' tu úÿ,s mxldj l%shd;aul ùug m%;Hj¾; Odrdjla wjYH fõ' …………… (01) 

 

 

 

09. (B)   

  (a) (i)  8.0 V ………………………………………………………… (01) 

   (ii)  0.8 V ………………………………………………………… (01)  

    (iii)   G = 
8.05.1

3.08




  …………………………………………………… (01) 

  

        = 11  …………………………………………………… (01) 

   

       G  = 
BB

LC

RI

RI

B

L

R

R
  …………………………………………………… (01) 

         11  = 
12

5.2
  …………………………………………………… (01) 

   

         = 52.8  …………………………………………………… (01) 

   

 

 (b) (i) ix×dfõ ia:djr$ksh;$ir, Odrd ixrplh fmÍug fyda ix×dfõ  
   ia:djr$ksh;$ir, Odrd ixrplh m%odkh yd m%;sodkh fj;g hdu  
   j,lajd .ekSug'  …………………………………………………… (02) 



   (ii)  keUqre lsrSfï m%odk fjda,aàh;djh = 
12516

16
8


  …………………………. (01)  

                           = 0.91 V ………………………………. (01)  

                            VP  1.5 - 0.91 = 0.59 V  ………………………………... (01) 

     

   (iii) 

 

     

  

 

 

            ….…………….. (02) 

  (c) (i) fjdA,aàh;d ,dNh =  
   

  
 ………………………………………………….. (01) 

       
  

 
   

  

   
 …………………………………………………. (01)  

                            Rf   = 30 k  ……………………………………………….... (01)  

 

    (ii) mßm:hg m%odkh lrk ix×dj f¾Çhj 3 .=Khlska iy wmj¾;khla iys;j j¾Okh 
lrhs' tkï RK m%;sfmdaIK wmj¾;k j¾Olhls' …………………………… (02) 

 

  (d) 
 

    
   

        

   
 …………………………………………………. (02)  

        

        R  = 25 k  ……………………………………………………… (01)  

 

  (e) (i) VP = 5.5 V iy  ………………………………………………… (01) 

       

      VQ = 4.5 V  ………………………………………………… (01)  

    

   (ii) Vin < VQ = 4.5 V kï, Op amp 2 u.ska by< m%;sodkhla ,ndfok w;r túg Y  

     f,i olajd we;s  LED oe,afõ'  ……………………………………………… (01) 

  

Vin > VP = 5.5 V kï, Op amp 1 u.ska by< m%;sodkhla ,ndfok w;r túg X  

f,i olajd we;s  LED oe,afõ' ………………………………………………. (01)  

 

    (iii) 
    

  
   

   

 
 ……………………………………………….. (01)  

         R1 = 3.33 k  ……………………………………………….. (01) 

 

      
     

  
 
   

   
  ………………………………………………. (01)  

     R2 = 21.67 k  ………………………………………………. (01)  

 

 

 

 

 

 

12.2 V 



10. (A)  

  (a) øjhl i;H m%idrKh meyeÈ,s lsÍu ^,l=Kq 02& 

   oDYH m%idrKh meyeÈ,s lsÍu ^,l=Kq 02& 

  (b) (i) riÈh-ùÿre WIaK;ajudkhl ixfõ§;djh hkq tys tall WIaK;aj fjkila i|yd riÈh 
lf|a È. fjkia jk m%udKh hs'  ^,l=Kq 01& 

   (ii) riÈh-ùÿre WIaKFjudkhl n,anh ;=< riÈh mßudj ksh;j mj;sk úg tys ixfõ§;dj 
jeä lr .ekSug k<fha flaIsl isÿf¾ yrialv j¾.M,h wvq l< hq;= h' ^,l=Kq 01& 

   

 (c)  i. n,anhg       

         1
0

vv   ^,l=Kq 01& 

       150103312.0
6




v
 

^,l=Kq 01& 

      vθ = 0.20027 cm
3
   ^,l=Kq 01& 

      

   (ii)  riÈhg       

         1
0

vv
 

^,l=Kq 01& 

       15010312.0
4




v
  

^,l=Kq 01& 

      vθ = 0.206 cm3      ^,l=Kq 01& 
   
    wjYH wju È.    

     

   
              

            
 ^,l=Kq 01& 

 
  

  

  = 25 cm   ^,l=Kq 01& 
 

   (iii) ixfõ§;dj    
       

      
    ^,l=Kq 01& 

      = 1.67 mm 
○
C

-1
    ^,l=Kq 01& 

 

 (d)  (i) 
glassbulbmetalmetal

VV 
 

^,l=Kq 01&
 

 
 

    46
102.11032.0




metal
V

 
^,l=Kq 01&

 
 

     Vmetal  =  0.005 cm
3 ^,l=Kq 01&  

 

   (ii)  f,dayh riÈh iu`. m%;sl%shd fkdlsÍu' ^,l=Kq 01&  
     ukskq ,nk WIaK;aj mrdih ;=< f,dayfha >k;ajh riÈfha  
     >k;ajhg jvd jeäùu'   ^,l=Kq 01&  
 

  (iii)  flaIsl k<fha wju È. =
 

4

4

102920.2

150102005.0200.0








   
^,l=Kq 01& 

       = 25.524 cm     ^,l=Kq 01& 
     

   (iv). kj WIaK;ajudkfha ixfõ§;dj  
150

24.255


 
^,l=Kq 01& 

      = 1.7016 mm 
○
C

-1
     ^,l=Kq 01& 



  (v). f.da,dldr n,anfha wrh r kï"   ^,l=Kq 01& 

 
 

  150102005.0200.0
3

4 43



r

    
^,l=Kq 01&

 
 

     
00585.03

3

4 3
 r

 
^,l=Kq 01&

 

 

3 6
105.1462


r      ^,l=Kq 01& 

    r = 1.135 mm    ^,l=Kq 01& 
 
 

10. (B)   

 (a)   (i)  fmdisfg%dakhl wdfrdamKh Ok jk w;r bf,lafg%dakhl wdfrdamKh iDK fõ.  …………(,l=Kq 2) 

        (ii)  fmdisfg%dakfha wdfrdamKfha m%udKh bf,lafg%dakfha wdfrdamKfha m%udKh yd iudk fõ.     (,l=Kq 2) 

 (b)  frda.shd úlsrKhg ksrdjrKh jk ld,h flá fõ.   ………...(,l=Kq 2) 

 (c)   (i)  WÉfþokh (Annihilation)  ………...(,l=Kq 2) 

 (ii)   fud<fha widudkH jeãula mj;sk iaa:dk  (brain tumours) idudkH YÍr mgl j,g jvd jeä .aÆfldaia 

m%udKhla Ndú; lrhs. tu ia:dk PET PdhdrEmfha §ma;su;a m%foaY f,i fmkajhs.  ………..(,l=Kq 2) 

 (d)  (i)    E = me c
2    ………..….

(,l=Kq 2) 

                         E= 2 × (9.11 × 10-31) × (3.0 × 108)2  J   …………. .(,l=Kq 2) 

              (ii)     Ei /2            ………..(,l=Kq 2) 

.(e)  (i)   .uH;dj ixiaÓ;slj ;nd .ekSu i`oyd.   ………..(,l=Kq 2) 

             (ii)  E = hf   ………..(,l=Kq 2) 

        (f) 

 

 

 

fm%dafgdakh 500 ps ld,hla ;=< .uka lrk ÿr, 

                                 …………(,l=Kq 2) 

wkdjrl uqÿfõ úYalïNh r kï iy úfudapl m%Njh uqÿfõ O flakaøfha isg x ÿßka msysghs kï, 

r + x – (r - x) = 0.15 ………….(,l=Kq 2) 

2x = 0.15 

  x = 0.15/2 

x= 0.075 m  ………….(,l=Kq 1) 

                tu ksid úfudapl m%Njh uqÿfõ flakaøfha isg 0.075 m.  …………(,l=Kq 1) 

          (g) (i) ffi, whkSlrKhg Ndckh ùfuka  …………(,l=Kq 2) 

                   (ii) 3.1 x 2 = 6.2 mSv         …………(,l=Kq 2) 

. 
. 

x r 

O 


