
  1  
 

lDIaK jia;= úlsrKh 

lDIaK jia;= úlsrKh 

............................................................................................................................. ......................................

............................................................................................. ......................................................................

............................................................................................................................. ......................................

.................................................................................................................................................... ...............

.................................................................................................................... ...............................................

....................................................................................................... ................................................................. 

................................................................................... ................................................................................

............................................................................................................................. ......................................

.......................................................................................................................................... .........................

.......................................................................................................... .........................................................

............................................................................................................................. ......................................

.................................................................................................... ..................................................................... 

;dm úlsrKj, wkdjrlh  

............................................................................................................................. ......................................

............................................................................................. ......................................................................

............................................................................................................................. ......................................

.................................................................................................................................................... ...............

.......................................................................................................... ..........................................................

........................................................................................................................... ............................................ 

................................................................................... ................................................................................

............................................................................................................................. ......................................

.................................................................................................................................................................................. 

lDIaK jia;=  

............................................................................................................................. ......................................

...................................................................................................................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

................................................................ ...................................................................................................

................................................................................................................ ........................................................ 

............................................................................................................................................................ .......

............................................................................................................................ .......................................

............................................................................................................................. ......................................

...................................................... .............................................................................................................

............................................................................................................................. ......................................

........................................................................................................................................................................ 

õlsrK is>%;djh flfrys n,mdk idOl  

............................................................................... ....................................................................................

............................................................................................................................. ......................................

...................................................................................................................................... .............................

...................................................................................................... .............................................................

............................................................................................................................. ......................................

............................................................................................. ........................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

.............................................................. .....................................................................................................

..................................................................................... ....................................................................................... 



  2  
 

iafg*dka " fnda,aÜiaudka kshuh 

............................................................................................................................. ......................................

................................................... ................................................................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

.......................................................................... .........................................................................................

................................................................................................ ........................................................................ 

...................................................................................................................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

................................................................ ...................................................................................................

............................................................................................................................. ......................................

.......................................................................................... ............................................................................... 

............................................................................................................................ .......................................

............................................................................................................................. ......................................

...................................................... .............................................................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

............................................................................. ............................................................................................ 

01& mDIaÀl lafIa;%M,h 150cm2 jk lDIaK jia;=jla úlsrK uqod yeÍfï iS>%;dj fidhkak' jia;=fõ ksrfmalaI  

    WIaK;ajh 1300K f,i i,lkak'  

............................................................................................................................. .....................................

.............................................................................................. ....................................................................

............................................................................................................................. .....................................

....................................................................................................................................................... ...........

........................................................................................................................ ..........................................

............................................................................................. ......................................................................... 

iq¾hhd úiska úlsrK uqodyeÍfï iS>%;djh ioyd w.hla ,nd.ekSu 

..................................................................................................................................................... ..............

..................................................................................................................... ..............................................

............................................................................................................................. ......................................

............................................... ....................................................................................................................

............................................................................................................................. ......................................

.................................................................................................. ...................................................................... 

........................................................................................................... ........................................................

............................................................................................................................. ......................................

.................................................................................................................................................................. .

............................................................................................................................. ......................................

............................................................................................................................. ...................................... 

iq¾hhd úlsrK uqodyeÍfï§ mD:súh wi, mj;sk iS>%;dj .Kkh lsÍu 

............................................................................................................................. ......................................

............................................................................................. ......................................................................

............................................................................................................................. ......................................

.................................................................................................................................................... ...............

.................................................................................................................... ...............................................

.......................................................................................................... .............................................................. 

................................................................................... ................................................................................

............................................................................................................................. ......................................

.......................................................................................................................................... .........................

.......................................................................................................... .........................................................



  3  
 

............................................................................................................................. ......................................

........................................................................................................................... ............................................. 

iq¾hh úlsrK wh;ajk m%Odk l,dm  

............................................................................................................................. ......................................

............................................................................................................................. ......................................

................................................................ ...................................................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

...................................................................................... .................................................................................. 

iq¾hh ksh;h  

............................................................................................................................. ......................................

...................................................................................................................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

................................................................ ...................................................................................................

............................................................................................. ........................................................................... 

iq¾hhd uqodyßk úlsrK iS>%;dj .Kkh lr fkdue;s wjia:dj,§ mD:súh wi, úlsrK 
iS>%;djh .Kkh lsÍu 

............................................................................................................................. ......................................

............................................................................................................................................................ .......

............................................................................................................................ .......................................

............................................................................................................................. ......................................

...................................................... .............................................................................................................

....................................................................................... ................................................................................. 

.................................................................................................................................................. .................

.................................................................................................................. .................................................

............................................................................................................................. ......................................

...................................................................................................................................................................

............................................................................................................................. ......................................

.............................................................................................................. .......................................................... 

iafg*dka fnda,aÜiaudka kshuh úúO ;;a;ajj, mj;sk jia;= ioyd fhdok wdldr  

01& ;d;aúl jia;= ioyd 
............................................................................................................................. ......................................

............................................................................................. ......................................................................

............................................................................................................................. ......................................

.................................................................................................................................................... ...............

.................................................................................................................... ...............................................

.......................................................................................... .............................................................................. 

................................................................................... ................................................................................

............................................................................................................................. ......................................

.......................................................................................................................................... .........................

.......................................................................................................... .........................................................

............................................................................................................................. ......................................

........................................................................................................................................................................ 

............................................................................................................................. ......................................

................................................................................................................................ ...................................

................................................................................................ ...................................................................

............................................................................................................................. ...................................... 



  4  
 

02& l=áhla ;=< mj;sk WKqiqï jia;= ioyd 
............................................................................................................................. ......................................

.............................................. .....................................................................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

..................................................................... ..............................................................................................

.............................................................................. .......................................................................................... 

................................................................................................................................................................. ..

............................................................................................................................. ......................................

............................................................................................................................. ......................................

........................................................... ........................................................................................................

............................................................................................................................. ......................................

................................................................................... ......................................................................................  

lDIaK jia;= úlsrK ;sj%;d jHdma;sh  

................................................................................... ................................................................................

............................................................................................................................. ......................................

.......................................................................................................................................... .........................

.......................................................................................................... .........................................................

............................................................................................................................. ......................................

........................................................................................................................................................................ 

............................................................................................................................. ......................................

................................................................................................................................ ...................................

................................................................................................ ...................................................................

............................................................................................................................. ......................................

....................................................................................................................................................... ............

.................................................................................................................................................................. ...... 

............................................................................................................................. ......................................

...................................................................................... .............................................................................

............................................................................................................................. ......................................

............................................................................................................................................. ......................

............................................................................................................. ......................................................

..................................................................... ................................................................................................... 

............................................................................ .......................................................................................

............................................................................................................................. ......................................

................................................................................................................................... ................................

................................................................................................... ................................................................

............................................................................................................................. ......................................

......................................................................................................................................................................... 

............................................................................................................................. ......................................

............................................................................................................................. ......................................

......................................................................................... ..........................................................................

............................................................................................................................. ......................................

.................................................................................................... ...............................................................  

 

úka úia:dmk kshuh 

............................................................................................................................. ......................................

............................................................ .......................................................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

................................................................................... ................................................................................

................................................................................................................... .................................................... 



  5  
 

.................................................. .................................................................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

......................................................................... ..........................................................................................

............................................................................................................................. ......................................

........................................................................................................................ ................................................. 

............................................................................................................................. ......................................

............................................................................................................................. ......................................

............................................................... ....................................................................................................

............................................................................................................................. ......................................

............................................................................................................................. ......................................

...................................................................................... .................................................................................. 

............................................................................................................................. ......................................

............................................................................................. ......................................................................

............................................................................................................................. ......................................

.................................................................................................................................................... ...............

.................................................................................................................... ...............................................

....................................................................................................... .................................................................. 

................................................................................... ................................................................................

............................................................................................................................. ......................................

.......................................................................................................................................... .........................

.......................................................................................................... .........................................................

............................................................................................................................. ......................................

....................................................................................................... ................................................................. 

............................................................................................................................. ......................................

................................................................................................................................ ...................................

................................................................................................ ...................................................................

............................................................................................................................. ......................................

....................................................................................................................................................... ............

....................................................................................................... ................................................................. 

............................................................................................................................. ......................................

...................................................................................... .............................................................................

............................................................................................................................. ......................................

............................................................................................................................................. ......................

............................................................................................................. ......................................................

.......................................................................................................... .............................................................. 

............................................................................ .......................................................................................

............................................................................................................................. ......................................

................................................................................................................................... ................................ 

01& WIaK;ajh T}400K ys mj;sk lDIaK jia;=jlska úfudapkh lrk  

         úlsrKfha ;SjD;dj ^I& ;rx. wdhdufha ^ƛ& Y%s;hla f,i 1 rEmfha 

         fmkajd we;' jHdma;sfha Wmßuh ^ƛP& } 724'5 nm ;rx. wdhdufhys we;'  

        ^i& 1 rEmfha fmkajd we;s jl%hg my<ska we;s j¾.M,h u.ska  

          ksremKh lrkqfha l=ulao?  

        ^ii& ;rx. wdhduh ƛ } 724'5 nm jQ fmdafgdakhl Yla;sh  .Kkh 

           lrkak' ma,dkala ksh;h h } 6'63 x 10)34 Js yd wdf,dalfha 

           fõ.h c } 3'0 x 108 ms)1  

       ^iiii& ^a& iQ¾hhdf.ka msgjk úlsrKhg wkqrEm ƛP ;rx. Wdhdufha 

             w.h 500 nm fõ' iQ¾hhd lDIaK jia;=jla hehs i,lñka  
             tys u;=msg WIaK;ajh ks¾Kh lrkak'  
           ^b& iQ¾hhdf.a wrh 7'0 x 108 m fõ' iQ¾hhd u.ska ;;amrhl§ úfudapkh flfrk uq¿ Yla;sh .Kkh  

              lrkak' ( iafg*dka ksh;h σ } 5'67 x 10)8 Wm)2 K)4 ) 
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           ^c& mshú weig rd;%sfha § hdka;ñka o¾Ykh jk iQ¾hhdg iudk .;s.=K we;s ÿr msysá ;drldjla  

              i,lkak' 500 nm g ióm ;rx. wdhduj, § w÷rg mqreÿ jQ wefiys oDIaáh i|yd foay,sh  

              4'0 x 10)11 Wm)2 kï iy ;drldj u.ska úfudapkh lrk uq¿ Yla;sfhka 40% la mj;skafka 500 nm  
              g ióm m%foaYfha kï fmdf<dfõ isg ;drldjg we;s ÿr wdikak jYfhka .Kkh lrkak'  

   ^iv& lKdueÈßfhl=f.ka msgjk wdf,dalfha ;SjD;d jHdma;sh 2 rEmfha fmkajd we;' jHdma;sfha Wmßuhg 

       wkqrEm ;rx. Wdhduh ƛP " 570 nm fõ' fuu ;rx. wdhdufhys msysgd we;s úlsrK úfudapkh lrk 
       lDIaK jia;=jl WIaK;ajh ks¾Kh lrkak'  
       tkhska" lKdueÈßhd ksl=;a lrk úlsrKh lDIaK jia;= úlsrKhla f,i ie,lsh yels oehs fya;= foñka  
       ks.ukh lrkak'  

02& iQ¾hhd lDIaK jia;=jla fia ie,lsh yel' iQ¾hhdf.a mDIaÀl WIaK;ajh 6000 K jk w;r tys wrh  

    7'0 x 108 m fõ'  

   ^i& iQ¾hhd u.ska wjldYhg úlsrKh lrk iïmq¾K laIu;djh .Kkh lrkak'  

       ^iafg*dka ksh;h } 5'7 x 10)8 Wm)2K)4&  

   ^ii& iQ¾hhdf.ka úfudapkh jk úoHq;a pqïNl úlsrK wh;a jk úoHq;a pqïNl j¾Kdj,sfha m%Odk fmfoia ;=k 

      fudkjdo? 

   ^iii& iQ¾hhd b;du;a ;Sj% f,i úlsrKh lrk ;rx. wdhduh l=ulao? 

       ^ùkaia ksh;h } 2'9 x 10)3 mK& 

   ^iv& úfudapkh jk úoHq;a pqïNl úlsrK ksid wjqreoaola ;=< iQ¾hhdf.a ialkaOfha we;sjk laIhùu .Kkh 

       lrkak'  ^wdf,dalfha fõ.h } 3'0 x 108 ms)1&  

   ^v& iQ¾h lsrKj,g ,ïNlj mD:sú mDIaGfha tla j¾. ógrhl lafIa;%M,hla u;g ;;amrhl§ m;kh jk  

      uq¿ Yla;sh ^i& ys .Kkh l< w.h wdOdrfhka ksudkh lrkak' iQ¾hhdf.ka úlsrKh jk Yla;sfhka  

      10% m%udKhla jdhqf.da,h u.ska wjfYdaIKh lrk nj Wml,amkh lrkak' 

      ^iQ¾hhd iy mD:súh w;r ÿr } 1'5 x 1011 m& 

   ^vi& isri iu. iQ¾hhd 300 fldaKhla idohs kï meyeÈ,s wyila we;s Èkhl§ uqyqÿ fjrf<a ;sriaj je;sÍ  

      isák mqoa.,fhl= úiska wjfYdaIKh lrk iQ¾h Yla;sfha iS>%;djh fldmuKo? iQ¾hhdg ksrdjrKh ù  

      we;s isref¾ j¾.M,h 0'8 m2 f,io ifuys mDIaÀl wjfYdaI;djh 0'7 f,igo Wml,amkh lrkak'  

03& ix.%dyl m%foaYh 2 m2 jk iQ¾h W÷kla Ndú;d lr fla;,hl mj;sk c,h kegùug ysre uqÿka ù we;s  

    wjia:djl úkdä foll ld,hla .; fõ' fla;,fha ;dm Odß;dj 400 JK)1 jk w;r th ;=< c,h 1 kg  

    mj;S' mßir WIaK;ajh 300C fõ'  

    ^i& fuu ld,h ;=< fla;,h yd c,h wjfYdaIKh lr f.k we;s ;dm m%udK fldmuKo?  

    ^ii& mD:sú mDIaGh u; ;dm úlsrK m;kh jk ;Sj%;djh fldmuKo? 

    ^iii& iQ¾hhdf.ka úlsrKh jk Yla;sfhka 10% jdhqf.da,h u.ska wjfYdaIKh lr .kS kï iQ¾hhd ;dm  
        úlsrK úfudapkh lrk laIu;djh .Kkh lrkak'  
    ^iv& iQ¾hhd mßmQ¾K lDIaK jia;=jla f,i yeisf¾ kï tys WIaK;ajh fldmuKo?  

    ^v& iQ¾hhd mßmQ¾K lDIaK jia;=jla fkdjkafka kï iy tys i;H WIaK;ajh by; .Kkh l< w.hg jvd 

       20% lska jeäjkafka kï iQ¾hhdf.a mDIaÀl úfudapl;djh .Kkh lrkak'  
    

   ^vi& iQ¾hhd Wmßu ;Sj%;djhla hgf;a úfudapkh lrk ;dm úlsrKfha ;rx. wdhduh fldmuKo? iQ¾hhd 
       mßmQ¾K lDIaK jia;=jla hehs i,lkak'  
   ^vii& iQ¾hhd úfudapkh lrk úlsrK wh;a jk úoHq;a ÉïNl j¾Kdj,sfha m%Odk m%foaY fudkjdo? 

   ^viii& iQ¾hhd Yla;sh úfudapkh lrkqfha tys isÿ jEka kHIaál m%;sl%shd j, m%;sM,hla f,ihs' tu m%;sl%shd  

        l=uk kulska ye¢kafõo?  

   ^ix& úlsrK uqod yeÍu ksid wjqreoaol§ iQ¾hhdf.a ialkaOfha wvqùu .Kkh lrkak'  

            c,fha úYsIaG ;dm Odß;djh                   } 4200 Jkg)1 0C)1  

            iafg*dka ksh;h                              } 5'7 x 10)8 Wm)2 K)4 

            ùka ksh;h                                  } 2'9 x 10)3 mK 

            ksoyia wjldYfha úoHq;a pqïNl ;rx. j, fõ.h } 3 x 108 ms)1 

            iQ¾hhd iy mD:súh w;r uOHl ÿr             } 1'5 x 1011 m 

            iQ¾hhdf.a wrh                              } 7 x 108 m  
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04& lDIaK jia;=jlska úfudapkh lrk úlsrKfha I ;Sj%;djh ƛ ;rx. Wdhduh 
    iu. fjkia jk wdldrh rEmfha oelafõ' lDIaK jia;=fõ WIaK;ajh  
    jeäjk úg Wmßu ;Sj%;dj" 
    ^1& Im jeä jk w;r tys msysàu È.= ;rx. wdhdu foig úia:dmkh fõ'  

    ^2& Im jeä jk w;r tys msysàu flá ;rx. wdhdu foig úia:dmkh fõ' 

    ^3& Im wvq jk w;r tys msysàu È.= ;rx. wdhdu foig úia:dmkh fõ' 

    ^4& Im wvq jk w;r tys msysàu flá ;rx. wdhdu foig úia:dmkh fõ' 

    ^5& Im ksh;j mj;sk  w;r tys msysàu flá ;rx. wdhdu foig úia:dmkh fõ' 

05& tall j¾.M,hlg E iS>%;djhlska iQ¾hhd Yla;sh úlsrKh lrhs' iQ¾hhd lDIaK jia;=jla f,i Wml,amkh  

    l<fyd;a tys mDIaÀl WIaK;ajh jkafka ^ σ } iafg*dka ksh;h &  

      ^1& (
𝐸

𝜎
)

1

4              ^2& (
𝐸

𝜎
)

1

2              ^3& 
𝐸

𝜎
               ^4& (

𝐸

𝜎
)

2
             ^5& (

𝐸

𝜎
)

4
 

06& wdrïNfha§ ms<sfj,ska 800C iy ldur WIaK;ajfha ^300C& mj;sk  

    A iy B l=Üá fol f¾pkh lr msg;ska mßjrKh lrk ,o ldur  
    WIaK;ajfha mj;sk ikakdhl l=áh ;=< mßjdrl ;ka;= follska t,a,d 
    we;' moaO;sh iu;=,s; wjia:djg meñ”ug fmr my; i|yka m%ldY  
    j,ska l=ula ksjerÈ o? 

      ^1& A ys B ys iy l=áfha WIaK;aj fkdfjkiaj mj;S'  

      ^2& l=áh" ldur WIaK;ajfha mj;sk w;r A iy B ys WIaK;aj fjkia fõ'  

      ^3& l=áfha iy B ys WIaK;aj jeä jk kuq;a A ys WIaK;ajh wvq fõ'   

      ^4& l=áfha WIaK;ajh jeä jk kuq;a A iy B ys WIaK;aj fkdfjkiaj mj;S'     

      ^5& A iy B ys WIaK;aj wvq jk kuq;a l=áfha WIaK;ajh jeäfõ'  

07& ma,dkala ksh;h ^h& ys tallh jkqfha  

      ^1& J s)1               ^2& Js               ^3& J s)2              ^4& J)1 s               ^5& J)1 

08& § we;s WIaK;ajhl mj;sk jia;=jla i|yd lDIaK jia;= úlsrK 
    jl%h rEmfhys fmkajd we;' my; i|yka m%ldY i,ld n,kak' 
    jeä WIaK;ajhl§  
       ^A& ƛm wvqfõ'  

       ^B& ;Sj%;dj jeä fõ'  

       ^C& úfudapkh jk úlsrK j, m%fõ.h jeä fõ'  
       by; m%ldY j,ska"  
         ^1& A muKla i;H fõ'              

         ^2& B muKla i;H fõ'  

         ^3& A iy B muKla i;H fõ'         

         ^4& B iy C muKla i;H fõ'  

         ^5& A" B iy C hk ish,a, i;H fõ'  

09& A" B" C iy D hkq tl m%udKfha fldamam y;rls' A iy B g r¿ l¿ mDIaG we;s w;r C iy D g iqug  
    Tm ouk ,o mDIaG we;'  

 

 

 

 

 

        A iy C" 500C ys we;s WKqiqï f;a j,ska mqrjd we;s w;r B iy D" 100C ys we;s isis,a f;a j,ska mqrjd 

    we;' ldurfha WIaK;ajh 300C kï my; i|yka tajdhska l=ula i;H jkafkao?  

        ^1& A" C g jvd iS>%fhka isis,a jk w;r B" D g jvd iS>%fhka WKqiqï fõ'  

        ^2& A" C g jvd fiñka isis,a jk w;r B" D g jvd iS>%fhka WKqiqï fõ' 

        ^3& A iy C tlu iS>%;djfhka isis,a jk w;r B" D g jvd iS>%fhka WKqiqï fõ'  
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        ^4& A" C g jvd fiñka isis,a jk w;r  B" D g jvd fiñka WKqiqï fõ' 

        ^5& A" C g jvd iS>%fhka isis,a jk w;r B" D g jvd fiñka WKqiqï fõ' 

10& ;u wlaIh jgd N%uKh jk ;rejla ^S& rEmfha fmkajd we;' 

    fmdf,dj ^E& u; isg ksÍlaIKh lrk úg§" ;refjys we;s lsishï  
    jdhqjla u.ska úfudapkh lrkq ,nk j¾Kdj,s f¾Ldjl ksÍlaIs;  
    ;Sj%;d jHdma;sh ^I& ;rx. wdhduh ^ƛ& ys Y%s;hla f,i jvd fyd¢ka 

    ksremKh lrkqfha my; l=uk m%ia;drh u.ska o? ;rej ;u wlaIh 
    jgd N%uKh fkdfõ kï j¾Kdj,s f¾Ldfõ wfmalaIs; ;Sj%;d jHdma;sh  
    lv bß u.ska ksremKh lrhs'  

 

 

 

 

 

 
11& WIaK;ajh T K jk lDIaK jia;=jla 10 mW iS>%;djlska Yla;sh úlsrKh lrhs' WIaK;ajh 2T K ys § th 
   Yla;sh úlsrKh lrkq ,nk iS>%;djh jkafka  
      ^1& 10 mW           ^2& 20 mW           ^3& 40 mW          ^4& 80 mW          ^5& 160 mW 

12& jia;=jl ksrfmalaI WIaK;ajh fo.=K l< úg Yla;sh úlsrKh ùfï iS>%;dj 
      ^1& fkdfjkiaj mj;S'                         ^2& fo.=Khlska jeä fõ'            
      ^3& y;r .=Khlska jeä fõ'                   ^4& wg .=Khlska jeä fõ'        
      ^5& oyih .=Khlska jeä fõ'   

13& iQ¾h ,mhl WIaK;ajh 4000 K jk w;r jg msgdfõ we;s iQ¾h mDIaGfha WIaK;ajh 6000 K fõ'   

      
සූර්ය ලපයේ තීව්ර තාව 

වටපිටායේ ඇති සූර්ය පෘෂ්ඨයේ තීව්ර තාව 
 hk wkqmd;h jkafka ^ iQ¾h mDIaGh mqrdu mDIaÀl úfudapl;dj iudk nj  

                                                  Wml,amkh lrkak' &  

       ^1& 
2

3
               ^2& 

1

2
              ^3& 

4

9
                ^4& 

8

27
                 ^5& 

16

81
     

14& lDIaK jia;=jlska úlsrKh jk uq¿ Yla;sh ñks;a;=jla mqrd /iafldg th tla;rd c, m%udKhla r;a lsÍu  
    i|yd Ndú;d lrk ,§' c,fha WIaK;ajh 200C isg 20'50C olajd jeä úh' lDIaK jia;=fõ ksrfmalaI  

    WIaK;ajh fo.=K fldg mÍlaIKh kej; isÿ lf<a kï " c,fha WIaK;ajh 200C isg jeä jkafka  

       ^1& 280C olajd h'                ^2& 300C olajd h'                  ^3& 350C olajd h' 

       ^4& 400C olajd h'                ^5& 500C olajd h' 

 

15& jia;=jla u.ska úlsrK Yla;sh ksl=;a lsÍfï iS>%;dj ms<sn|j my; i|yka l=ula wi;H fõo ? 
       ^1& th jia;=fõ mDIaÀl j¾.M,hg iudkqmd;slh'  
       ^2& th jia;=fõ ksrfmalaI WIaK;ajfha 4 jk n,hg iudkqmd;slh'  
       ^3& th jia;=fõ mDIaGfhys úfudapl;djhg iudkqmd;slh'  
       ^4& th mßir WIaK;ajh u; r|d mj;S'  
       ^5& th jia;=fõ ;dm Odß;dj u; r|d fkdmj;S'  

16& wrh r iy È. l } 2r jQ is,skavrdldr ;U l=Üáhla WIaK;ajh T ys § lDIaK jia;=jla f,i Yla;sh  

   úlsrKh lrhs' fuu ;U l=Üáh tu r wrh u iys; tl iudk jQ N ;eá ixLHdjlg lmd fjka l< úg  

   by; WIaK;ajfha§ úlsrK Yla;sh úfudapkh flfrk iS>%;dj ljr .=Khlska jeä fõo ? 

       ^1& 
(𝑁+3)

3
            ^2& 

(𝑁+2)

3
             ^3& 

(𝑁+1)

3
              ^4& 

𝑁

3
              ^5& N  

17& YÍrfha u;=msg WIaK;ajh 300C jQ mqoa.,fhla WIaK;ajh 200C jQ mßirhl isáhs' isrefrka úlsrK u.ska  
    ;dmh ydksùfï iM, iS>%;dj iudkqmd;sl jkafka ^ lDIaK jia;= úlsrK ;;a;aj fhÈh yels nj Wml,amkh  
    lrkak &  
       ^1& 3034 ) 2934                        ^2& 2934                         ^3& 104        
       ^4& 3034 ¤ 2934                       ^5& 304 ) 204 
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m%ldY úoHq;a wdprKh 

m%ldY úoHq;a wdprKh  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 

m%ldY úoHq;a wdprKh wdY%s; ksÍlaIKh  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 

m%ldY úoHq;a wdprKh wdY%s; whsiaghskaf.a meyeÈ,s lsÍu 

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 
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m%ldY úoHq;a iólrKh 

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………  

whsiaghskaf.a m%ldY úoHq;a iólrKh ,shd oelaúh yels úúO wdldr  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 

bf,lafg%dk fjda,aÜ tallh  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 

hC .=Ks;h  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 
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m%ldY úoHq;a wdprKh wdY%s; m%ia;dr 

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 
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01& m%ldY úoHq;a wdprKh ms<snඳj lr we;s my; m%ldY i,ld n,kak'  

       ^A& m;kh jk wdf,dalfha ;Sj%;dj iu. úfudapkh jk bf,lafg%dak ixLHdj jeä fõ'  

       ^B& m;kh jk wdf,dalfha ;Sj%;dj iu. úfudapkh jk bf,lafg%dak j, Wmßu m%fõ.h jeä fõ'  

       ^C& m;kh jk wdf,dalfha ;rx. wdhduh iu. úfudapkh jk bf,lafg%dak j, Wmßu m%fõ.h jeä fõ'  

       by; m%ldY j,ska"  

       ^1& A muKla i;H fõ'                          ^2& B muKla i;H fõ'                         ^3& C muKla i;H fõ'  

       ^4& A iy B muKla i;H fõ'              ^5& A iy C muKla i;H fõ'  

02& wdf,dal loïNhla m%ldY ixfõ§ mDIaGhla u;g m;kh fõ' m;k loïNfhys ;Sj%;dj fjkia fkdlrkafka 
       kï ;;amrhl § uqla;jk bf,lafg%dak ixLHdj N"m;k wdf,dalfhys ixLHd;h f iu. úp,kh jkwdldrh 

       fydඳීkau ksrEmKh lrkq ,nkafka my; ljr m%ia;drhlska o@ ^fuys f0 u.ska m%ldY ixfõ§ o%jHfhys 
       foay,sh ixLHd;h ksrEmKh fõ'&  

 

 

 

 

 

 

 

 

 

 

 

 

 

03& tla;rd f,dayhla u; ;rx. wdhduh λ jQ talj¾K wdf,dalh m;kh jQ úg bf,lafg%dak úfudapkh fõ' h 

       ma,dkala ksh;h iy c wdf,dalfha m%fõ.h fõ' my; m%ldY i,ld n,kak'  

       ^A& f,dayfhka úfudapkh jk bf,lafg%dak j, pd,l Yla;sh hcλ jvd l=vd fõ'  

       ^B& f,dayfhka úfudapkh jk bf,lafg%dak j, pd,l Yla;sh f,dayh idod we;s o%jH u; rඳා fkdmj;S'  

       ^C& bf,lafg%dak úfudapkh ùfï YS>%;dj λ u; rඳා mj;S'  

       by; m%ldY w;frka"  

       ^1& A muKla i;H fõ'                      ^2& A iy B muKla i;H fõ'                 ^3& A iy C muKla i;H fõ' 

       ^4& B iy C muKla i;H fõ'          ^5& A" B iy C ish,a,u i;H fõ'  

04& m%ldY ixfõ§ mDIaGhla u;g talj¾K wdf,dal loïNhla m;s; fõ' loïNfhys ;Sj%;dj jeä l< úg"  
       ^1& bf,lafg%dak úfudapkh jk YS>%;dj jeä fõ'  
       ^2& bf,lafg%dak úfudapkh jk YS>%;dj wvq fõ'  
       ^3& úfudapkh jk bf,lafg%dakj, Yla;sh jeä fõ'  
       ^4& úfudapkh jk bf,lafg%dakj, Yla;sh wvq fõ'  
       ^5& bf,lafg%dak úfudapkh jk YS>%;dj iy Yla;sh fjkia fkdfõ'  

05& f,day ;yvqjla hï lsis ixLHd;hlska hq;a wdf,dal loïNhla u.ska wdf,dalu;a lrk ,È' my; i#yka 
       tajdhska l=ula u.ska f,day mDIaGfhka bf,lafg%dak úfudapkh fõ o keoao hkak ks¾Kh lrhs o@  
       ^1& wdf,dalfha ;Sj%;dj  
       ^2& wdf,dalhg ksrdjrKh lr we;s ld, iSudj  
       ^3& ;yvqfõ mDIaÀl j¾.M,h  
       ^4& f,day j¾.h  
       ^5& m;k f*dafgdakj, fõ.h  
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06& f*dafgdak iy bf,lafg%dak ms<snඳj my; oelafjk l=uk ms<s;=frys wi;H f;dr;=re wvx.= fõ o@  

                                 f*dafgdak                                                                       bf,lafg%dak  
       ^1& ßla;hla ;=< § fjkia fõ.j,ska .uka l<              ßla;hla ;=< § fjkia fõ.j,ska .uka l< 

             fkdyelsh.                                                                       yelsh'  

       ^2& fjkia Yla;Ska ;sìh yelsh'                                        fjkia Yla;Ska ;sìh yelsh' 
       ^3& úoHq;a lafIa;% j,ska W;al%uKh l< yelsh'                úoHq;a සහ චුම්භක lafIa;% j,ska W;al%uKh l< 

                                                                                                     yelsh' 
       ^4& අංශු iy ;rx. f,i yeisÍug yelsh'                       අංශු iy ;rx. f,i yeisÍug yelsh' 
       ^5& o%jH j,ska bf,lafg%dak úfudapkh lrùug                 o%jH j,ska ය ෝයටෝන úfudapkh lrùug yelsh' 
             yelsh'  

07& m%ldY ixfõ§ mDIaGhla λ1" λ2 yd λ3 ^ λ1> λ2> λ3& ;rx. wdhduhla iys; wdf,dalfhka fjka fjkaj m%§mkh 

       lrkq ,efí' wjia:d ;=fka§u wdf,dalfha ;Sj%;dj ^;;amrhlg m;kh jk fmdafgdak ixLHdj& tlu w.hl 

       mj;ajd .kq ,efí' m%ldY bf,lafg%dak j, Odrd ) fjda,aàh;d ,dlaIKsl jvd;a u fydඳීka ksrEmKh lrkq 
       ,nkafka"  

 

 

 

 

 

 

 

 

 

 

 

 

 

08& ;rx. wdhduh 50000A jQ wdf,dalh" ld¾h Y%s;h 2'28 eV jk fidaähï mDIaGhla u;g m;s; fõ' úfudapkh 

       jk m%ldY bf,lafg%dakj, Wmßu pd,l Yla;sh jkafka" ^hc = 12.4x103 eV0A&  

       ^1& 0'03 eV               ^2& 0'20 eV                ^3& 0'60 eV                    ^4& 1'30 eV                   ^5& 2'00 eV  

09& m%ldY úoHq;a wdprKh ms<snඳj my; m%ldY i,ld n,kak'  
    ^A& wdf,dal Yla;s fmdÈ f,i Wml,amkh lr fuu wdprKh úia;r l< yelsh'  

    ^B& § we;s talj¾K m;k wdf,dalhla i#yd úfudapkh jk bf,lafg%dakj, Yla;sh o%jHh u; r# fkdmj;S'  

    ^C& m;k wdf,dalfha ;Sj%;dj u; bf,lafg%dak úfudapkh ùfï YS>%;dj r# mj;S'  
    by; m%ldY w;=frka"  
    ^1& A iy B muKla i;H fõ'               ^2& B iy C muKla i;H fõ'  

    ^3& A iy C muKla i;H fõ'               ^4& A" B iy C muKla i;H fõ'  

    ^5& A" B iy C hk ish,a,u i;H fõ'  

10& tla;rd m%ldY lef;davhla u;g m;s; jk ks,a iy r;= wdf,dalh m%ldY bf,lafg%dak ksmojhs' my; i#yka 
    l=uk m%ldYh i;H o@  
    ^1& úfudapkh jQ m%ldY bf,lafg%dak j, Wmßu pd,l Yla;sh ks,a wdf,dalh iඳyd jvd jeäh'  
    ^2& kej;=ï úNjh r;= wdf,dalh iඳyd jvd jeäh'  
    ^3& m%ldY lef;dav o%jHfhys ld¾h Y%s;h ks,a wdf,dalh iඳyd jvd jeäh'  
    ^4& úfudapkh jk m%ldY bf,lafg%dak .Kk ks,a wdf,dalh iඳyd ieuúgu jeäh'  
    ^5& kej;=ï úNjh j¾K folgu tluh'  
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11& f,day ;eáhla tla;rd ixLHd;hlska hqla; jQ wdf,dalh u.ska m%§mkh lrkq ,efí' ;eáfhka bf,lafg%dak 

      úfudapkh jkafka o fyda fkdjkafka o hkak ks¾Kh jkafka my; iඳyka l=ula u.ska o@  

      ^1& wdf,dalfha ;Sj%;dj                                                         ^2& ;eáh wdf,dalhg ksrdjrKh ù we;s ld,h  
      ^3& ;eáh idod we;s o%jHfha ;dm ikakdhl;dj                ^4& ;eáfha j¾.M,h  
      ^5& ;eáh idod we;s o%jHh  

12& tla;rd 2'2 eV ld¾h Y%s;hla we;' ma,dkala ksh;h 6'6x10)34Js" wdf,dalfha fõ.h 3x108ms)1 iy 1 eV } 

   1'6x10)19 J fõ' fuu o%jHh iqÿ wdf,dalhg ksrdjrKh l<fyd;a m%ldY úoHq;a wdprKhg odhl jkq we;af;a 
   ;rx. wdhduh"  
   ^1& 562nm g wvq wdf,dalh muKs'                  ^2& 562nm g jeä wdf,dalh muKs'  

   ^3& 400nm g wvq wdf,dalh muKs'                  ^4& 400nm g jeä wdf,dalh muKs'  

   ^5& 900nm g wvq wdf,dalh muKs'  

13& m;s; úlsrKfha ixLHd;h ^f& iu. f,dayhlska úfudapkh jk  

   m%ldY bf,lafg%dakj, Wmßu pd,l Yla;sh ^Kmax& úp,kh  
   m%ia:drfha fmkajd we;' f,dayfha ld¾h Y%s;h jkafka"  
   ^1& 6'0 eV           ^2& 4'0 eV  

   ^3& 2'5 eV           ^4& 2'0 eV  

   ^5& 1'0 eV  

14& m%ldY bf,lafg%dak úfudapkh iඳyd foay,s ixLHd;h f0 jk m%ldY  

       ixfõ§ mDIaGhla u;g ixLHd;h f jk úoHq;a pqïNl úlsrK m;s;  

       fõ' my; olajd we;s l=ula wi;H fõ o@  
   ^1& f < f0 jQ úg m%ldY bf,lafg%dak úfudapkh fkdfõ'  

   ^2& f0 m%ldY ixfõ§ mDIaGfha o%jHfha ,dlaIKsl .=Kdx.hla fkdfõ'  

   ^3& f > f0 jQ úg m;s; úlsrKfha ;Sj%;djh jeä jk úg m%ldY bf,lafg%dak úfudapkh jk YS>%;djho jeä 
      fõ'  
   ^4& kej;=ï úNjh f2 g wkqf,dauj iudkqmd;sl fõ'  
   ^5& kej;=ï úNjh m;s; úlsrKfha ;Sj%;djfhka iajdh;a; fõ'  

15& A iy B f,day follg wkqrEm ld¾h Y%s; ms<sfj,ska W1 iy W2 jk w;r W1 > W1 fõ' ixLHd;h f jk 

   talj¾K wdf,dal loïNhla Ndú;d lr A iy B u.ska idok ,o mDIaG folla fjka fjku m%§mkh lrk 

   ,È' A iy B f,day u.ska iEÿ mDIaG iඳyd m;s; wdf,dalfha ixLHd;h ^f& iu. úfudapkh jk m%ldY 

   bf,lafg%dakhkaf.a Wmßu pd,l Yla;sfha ^K.Emax& úp,kh jvd;a u ksjerÈj oelafjkafka my; l=uk 
   m%ia;drfhka o@  
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16& A" B iy C kï tal j¾K wdf,dal loïN ;=klg tlu ;Sj%;d ^tkï" tall j¾.M,hla yryd ;;amrhlg 

      .,d hk Yla;s& we;' tfy;a A loïNh yd wdY%s; ;rx. wdhduh B loïNh yd wdY%s; tu w.hg jvd jeä 

       jk w;r" C loïNh yd wdY%s; ixLHd;h A loïNh yd wdY%s; tu w.hg jvd wvqh" loïN ;=fkys 
       f*dafgdak i%djh ^;;amrhl § tall j¾.M,hla yryd .uka lrk f*dafgdak ixLHdj& wdfrdayK mámdáhg 
       ,shqjfyd;a th"  

       ^1& C,A,B fõ'                 ^2& B,A,C fõ'                  ^3& A,B,C fõ'                ^4& B,C,A fõ'             ^5& C,B,A fõ'  

17& m%ldY bf,lafg%dak ksmoùug yelshdj we;s f,day mDIaGhla u; talj¾K wdf,dal loïNhla m;s; fõ' 
       wdf,dalfha ixLHd;h fuu f,dayh iඳyd lmd yßk ixLHd;hg jvd jeä kï" f,day mDIaGfhka úfudapkh 

       jk m%ldY bf,lafg%dak ixLHdj iudkqmd;sl jkqfha"  
       ^1& m%ldY bf,lafg%dakhl pd,l Yla;sfhys mriamrhg h'  
       ^2& f,dayfha ld¾h Y%s;hgh'  
       ^3& m;s; wdf,dalfha ixLHd;hg h'  
       ^4& f,day mDIaG u; jÈk f*dafgdak ixLHdjg h'  
       ^5& tla f*dafgdakhl Yla;shg h' 

 

18& 2^a& rEmfha fmkajd we;s mßÈ tla;rd m%ldY úoHq;a ÿudr  

   wk;=re w.jk moaO;shla ^smoke alarm system& m%Odk jYfhka                     T)yeve;s l=àrh 

   talj¾K wdf,dal úfudapl Èfhdavhla ^LED& iú lr we;s  

   T)yeve;s l=àrhla" m%ldY lef;davhla iy bf,lafg%dksl  

   wk;=re we.ùfï WmlrKhlska ^alarm& iukaú;h' 

   ÿudr fkdue;s idudkH ;;ajh hgf;a § 2^a& rEmfha fmkajd we;s                     m%ldY lef;davh  

   mßÈ LED wdf,dal loïnfha f*dafgdak m%ldY lef;davfha .eàulska  
   f;drj l=àrh ;=,ska bj;g .uka lrhs' ÿudrh l=àrh ;=,g                             bf,lafg%dksl  
   we;=¿ jk úg f*dafgdak j,ska hï m%udKhla ÿï wxYqka iu.                          wk;=re we.ùfï  
   .eà 2^b& rEmfha fmkajd we;s mßÈ tajdfha ;rx. wdhdu                                   WmlrKh 
   fjkia fkdù úúO ÈYd Tiafia .uka lrhs' tfia .egqKq  
   f*dafgdak ixLHdj l=àrh ;=, we;s ÿï wxYQka ixLHdjg  
   wkqf,dauj wudkqmd;sl fõ' .egqKq f*dafgdak j,ska tla;rd                                   ÿudrh 
   ixLHdjla m%ldY lef;davh u; m;kh jk w;r tu.ska l=vd                              we;=¿ ùu 
   m%ldY úoHq;a Odrdjla we;s lrhs' m%udKj;a ;rï f*dafgdak ixLHdjla  
   m%ldY lef;davh u; m;kh jQ úg th bf,lafg%dksl wk;=re we.ùfï  
   WmlrKh kdo lsÍug ;rï m%udKj;a Odrdjla we;s lrhs' 
   i& LED h u.ska úfudapkh lrk f*dafgdak j, ;rx. wdhduh 825nm kï" tla f*dafgdakhl Yla;sh eV j,ska 
     .Kkh lrkak' 
     h } 6'6 x10-34 Js" ßla;hla ;=, wdf,dalfha fõ.h c } 3 x 108 ms)1 iy 1 eV } 1'6 x 10-19 J f,i 
     .kak' 
   ii& ld¾h Y%s;hka ms<sfj,ska 1'4eV iy 1'6eV jQ o%jH j,ska idok ,o X iy Y m%ldY lef;dav folla Tng 

     ,nd § we;' by; ^b&^i& ys i|yka l, LED h iys; ÿudr wk;=re w.jk moaO;shla ksmoùu i|yd iqÿiq 

     m%ldY lef;davh ^X fyda Y& l=ulao@ Tfí ms<s;=r ikd: lrkak' 

   iii& LED ys laIu;dj 10W fõ' Yla;sfhka 3% la muKla ;rx. wdhduh 825nm jQ wdf,dalh ksmoùug jeh 

     fõkï" LED h u.ska ;;amrhl § msg l, f*dafgdak ixLHdj .Kkh lrkak' 

   iv& wk;=re we.ùfï WmlrKh l%shdlrùug" LED h u.ska ;;amrhlg úfudapkh l, f*dafgdak j,ska hg;a 

     msßfihska 20% la m%ldY lef;davh ,nd .; hq;=h' wk;=re we.ùfï WmlrKh l%shd lrùug ;;amrhla 
     ;=,§ m%ldY lef;davh u;g m;s; úh hq;= wju f*dafgdak ixLHdj .Kkh lrkak' 
   v& m%ldY lef;davh u; f*dafgdak m;kh jk úg" m;kh jk f*dafgdak j,ska fldgila muKla m%ldY 

     bf,lafg%dak úfudapkhg odhl;ajh olajhs' m;s; f*dafgdakj,ska 10% la muKla m%ldY bf,lafg%dak 
     úfudapkh lrk nj Wml,amkh lrñka" wk;=re we.ùfï WmlrKh l%shd lrùug m%ldY lef;davh u.ska 
     ksmoúh hq;= wju m%ldY úoHq;a Odrdj .Kkh lrkak' e } 1'6 x 10-19 C 

 

 

 



  17  
 

19& mDIaGhla u; m;s; wdf,dalfha ixLHd;h 1 x 1015 Hz fõ'  

   i& fuys f*dafgdakhl Yla;sh eV u.ska .Kkh lrkak' 

       ii& fuu wdf,dalh Na" Mg iy Ca hk f,day mDIaG u;g m;s; l<fyd;a m%ldY úoHq;a wdprKh we;s jkafka 
     l=uk mDIaG u;§ o hkak fya;= iys;j bÈßm;a lrkak' 
          𝑄𝑁𝑎 } 2'5 eV 

          𝑄𝑀𝑔  } 4 eV 

          𝑄𝐶𝑎  } 5 eV 

 

20&  

 

 

 

 

 

 

     
    rEmfha oelafjk X lsrK k<fhys A ) ;U oKafâ bÈß uqyqK;g b,lal f,day mqjrejla iúlr we;s w;r 

    B iq;%sldfjka uqod yßk bf,lafg%dak th u; .eàfuka X ) lsrK f*dafgdak uqod yeÍu isÿ fõ'  

   i& P1 yd P2 fjda,aàh;d iemhqï fol fhdokq ,nkafka wehs@ 

      ii& P1 iemhqfuys X yd Y w.% j, O%eùh;d fudkjdo@ 

     iii& # lsrK j, ;Sj%;dj ks¾Kh lrk idOlh l=ulao@ 

     iv& P1 fjda,aàh;d iemhqfï w.h 40 kV o" b,lal f,dayfhka ;dmh uqod yeÍfï iS>%;dj 720 W o fõ' fuh 

     b,lal f,dayh u; ;;amrhl§ m;s;jk bf,lafg%dak i;= Yla;sfhka 99'5%ls' 

          a& b,lal f,dayh u; ;;amrhl § m;s; jk bf,lafg%dak ixLHdj fldmuKo@ 

         b& m;s; jk bf,lafg%dak j, m%fõ.h fldmuKo@ 

         c& uqod yßk X ) lsrK j, ;rx. wdhduh fldmuKo@ 

    v& b,lal f,dayh isis,a lsÍu tys§ WmÈk ;dmh wjfYdaIKh lr,Sug 0'05kgs-1 iS>%;djfhka .,dhk c, 
    m%jdyhla fhdod .efka' c,fha WIaK;ajh by< ke.Sfï iS>%;dj fldmuKo@ 

 
21& m%ldY úoHq;a wdprKh wkafõYkh lsÍu i|yd fhdod .; yels ieleiaul kï lrk ,o rEm igyka 
   w¢kak' 
   i& ksh; ;Sj%;djhla iy ixLHd;hla we;s wdf,dalh i|yd m%ldY Odrdj ^I& bf,lafg%dav w;r úNj wka;rh 

     ^V& iu. úp,kh jk wdldrh fmkaùu i|yd o< igykla w¢kak' 

     a& ixLHd;h fkdfjkiaj ;nd wdf,dalfha ;Sj%;dj fo.=Khla l, úg iy  

     b& ;Sj%;dj fkdfjkiaj ;nd ixLHd;h by< w.hlg jeä l, úg  

     Tn n,dfmdfrd;a;= jk V iu. I úp,kh Tnf.a by; o< igyk u;u w¢kak' ^1& wjia:dj X f,i iy 

     ^2& wjia:dj Y f,i kï lrkak' 

  ii& f,day mDIaGhla wdf,dalfhka m%§mkh l, úg m%ldY bf,lafg%dak ksÍlaIKh lrk ,§' 

    a& m%ldY bf,lafg%dak úfudapkh lsÍu isÿ l, yels wdf,dalfha úYd,u ;rx. wdhduh l=ulao@ 

    b& ;rx. wdhduh 220 nm jk wdf,dalh fhÿ úg kej;=ï úNjh fldmuKo@ úfudapkh jk bf,lafg%dak 
      j, Wmßu m%fõ.h fldmuKo@ 
      f,dayfha ld¾h Y%s;h ) 4'08 eV  

      bf,lafg%dakfha ialkaOh ) 9'11 x 10-31 kg  

      bf,lafg%dakfha wdfrdamKh ) 1'6 x 10-19 C  

      wdf,dalfha m%fõ.h ) 3 x 108ms-1  

      ma,dkala ksh;h ) 6'63 x 10-34 Js 
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22& rEmfha fmkajd we;af;a" m%ldY úoHq;a wdprK mÍlaIKh                   wdf,dal loïnh 
   isÿlsÍug wjYH wegjqul w;HjYH fldgia fõ' 
   i& D f,i ,l=Kq lr we;s fldgi fjda,aàh;d iemhquls' m%ldY  

     úoHq;a Odrdj ^I& ) úNj wka;rh ^V& w;r ,dlaIKslh ,nd  

     .ekSu i|yd D g ;sìh hq;= jeo.;au ,laIK fol fudkjdo@ 

   ii& A iy B f,i ,l=Kq lr we;s fldgia kï lrkak' 

   iii& Wm)2 j,ska uksk ,o tlu ;Sj%;djhla we;s fld<  

      [;rx. wdhduh 𝜆𝑔] iy r;= [;rx. wdhduh 𝜆𝑟^> 𝜆𝑔&]  
      talj¾K wdf,dal loïn folla jrlg tla loïnh ne.ska  
      A u;g m;kh ùug i,iajkq ,efí' wdf,dal loïn j,  

      ixLHd;hka A idod we;s o%jHfha foay,S ixLHd;hg jvd jeäh'  

      a& fld< iy r;= j¾K i|yd" V iu. I ys úp,kh tlu m%ia;drhl oelaùug o< igykla w¢kak' 

        fld< iy r;= j¾K i|yd jk jl% ms<sfj,ska G iy R f,i meyeÈ,sj i,l=Kq l, hq;=h' fld< iy 
        r;= j¾K i|yd" m;kh jk f*dafgdak j,ska tlu m%;sY;hla m%ldY bf,lafg%dak úfudapkh lrkafka 
        hehs Wml,amkh lrkak' 
      b& fld< iy r;= j¾K i|yd" kej;=ï úNjhka w;r mr;rh ∆V o ixLHd;hka w;r mr;rh ∆f o 

        kï whskaiaghskaf.a m%ldY úoHq;a wdprK iólrKh Ndú;fhka 
∆f

∆V
 wkqmd;h i|yd m%ldYkhla" ma,dkala 

        ksh;h h iy bf,lafg%dakhl wdfrdamKfha úYd,;ajh e weiqfrka ,nd.kak' 

23& m%ldY úoHq;a wdprKh jYfhka ye¢kafjkafka l=ulaoehs meyeÈ,s lr “foay,Sh ;rx. wdhduh”" “ld¾h 

    Y%s;h” iy “kej;=ï úNjh” hk mdo y÷kajkak' 

    i& a& whskaiaghskaf.a m%ldY úoHq;a iólrKh" tys we;=,;a ixfla; y÷kajñka ,shkak' 

      b& kej;=ï úNjh we;=,;a lrñka by; i|yka iólrKh kej; ,shkak' 

    ii& m%ldY fldaIhla ;kd we;af;a m%ldY úfudapl f,dayhlska ;kk ,o lef;davhla ^foay,Sh ixLHd;h f1& iy 
      f,day j<,a,l wdldrhg ;kk ,o wefkdavhla Ndú;d lsÍfuks' lef;davh yd wefkdavh úp,H fjda,aàh;d 
      m%Njhlg iïnkaO lr lef;davh u;g f^> f1& ixLHd;hla yd I ;Sj%;djhla iys; wdf,dalh m;kh ùug 

      i,iajkq ,efí' fuu wjia:dfõ § kej;=ï úNjh 𝑉𝑠 fõ'  
      my; oelafjk tla tla wjia:djg wkqrEm úNj wka;rh ^Ok yd iDK wjia:d we;=,;aj& wkqj m%ldY 
      Odrdj úp,kh jk wdldr tlu m%ia;drhl we| fmkajkak' 
      a& m;s; wdf,dalfha ixLHd;h f yd ;Sj%;djh I úg ^jl%h A f,i kï lrkak'& 

      b& wdf,dalfha ixLHd;h ksh;j ;nñka ;Sj%;djh 2I olajd jeä l, úg ^jl%h B f,i kï lrkak'& 

      c& m;s; wdf,dalfha ixLHd;h 2f yd ;Sj%;djh 3I/4 úg ^jl%h C f,i kï lrkak'& 

      d& m%ldY fldaIh" foay,Sh ixLHd;h f2^f > f2 > f1& jk f,dayhlska ;kd th u;g ixLHd;h f yd 

         ;Sj%;djh I/2 jk wdf,dalh m;kh ùug ie,eiajQ úg ^jl%h D f,i kï lrkak'& 

    iii& wd.ka f,ai¾ ;=jlal=jla ;rx. wdhduh 4'88 x 10-7 m jk wdf,dal loïN ksl=;a lrk w;r loïnfha 

       laIu;dj 100 mW fõ' foay,Sh ixLHd;h 5'2 x 1014 Hz jk iSishï lef;davhla u;g fuu wdf,dal 

       loïN m;kh ùug i,iajkq ,efí' ma,dkala ksh;h 6'6 x 10-34 Js o" wdf,dalfha fõ.h 3 x 108 ms)1 

       iy bf,lafg%dksl wdfrdamKh 1'6 x 10-19 C fõ' 

       a& f,ai¾ loïNh u.ska ;;amrhl § ksl=;a lrk f*dafgdak ixLHdj fldmuKo@ 

       b& m;s; jk f*dafgdak j,ska 10% la tla bf,lafg%dakhla uqod yeÍu i|yd odhl jkafka hehs Wml,amkh 
         lr m%ldY úoHq;a Odrdj .Kkh lrkak' 
       c& úfudapkh jk bf,lafg%dak i|yd kej;=ï úNjh .Kkh lrkak' 

24& mD:súh u; m;kh jk iQ¾hhdf.a úoHq;a pqïnl j¾Kdj,sfha                      wdf,dal loïNh 
   fld< ^ixLHd;h 𝑓𝐺 } 5'6 x 1014 Hz& iy oï ^ixLHd;h 𝑓𝑉 } 7'2 x 1014 Hz&  
   j¾Khkag wkqrEm úlsrKfha ;Sj%;d ixikaokh lsÍu i|yd  
   rEmfha fmkajd we;s WmlrKh Ndú;d l, yelsh' fuu ixLHd;  
   folg wod< tal j¾K wdf,dal loïN fmryka Ndú;fhka 
   ,nd .kS' tla tla loïNhg 5 x 10-5 m2 l yrialv j¾.M,hla  
   we;s w;r jrlg tla loïNhla ne.ska m%ldY lef;davhg ,ïNj  
   m;kh ùug i,iajhs' 
   a& i& m%ldY lef;davh u;g oï wdf,dal loïNh m;kh jQ úg"  

       kej;=ï úNjh 0'05 V nj fidhd .kak ,§' 
       m%ldY lef;dav o%jHfha ld¾h Y%s;h .Kkh lrkak' ma,dkala ksh;h  
       h } 6'6 x 10-34 Js iy bf,lafg%dakhl wdfrdamKfha úYd,;ajh e } 1'6 x 10-19 C f,i .kak' 
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      ii& by; ^a&^i& by úia;r lrk ,o m%ldY lef;davh u;g fld< wdf,dalh m;kh jQ úg mßm:h ;=, 
       Odrdjla fkd.,k nj fmkajkak' 
   b& i& ld¾h Y%s; ms<sfj,ska 3'4 x 10-19 J" 5'1 x 10-19 J  iy 7'2 x 10-19 J jQ o%jH j,ska idok ,o A" B iy 

       C kï fjkia m%ldY lef;dav ;=kla we;' fld< iy oï j¾K wdf,dal loïn folu ixikaokh lsÍu 
       i|yd tla m%ldY lef;davhla muKla Ndú;d lsÍu fhda.H kï f;dard .; hq;af;a l=uk m%ldY 
       lef;davho@ Tfí f;dard .ekSug fya;= olajkak' 
     ii& by; ^b&^i& ys Tn f;dard.;a m%ldY lef;davh i|yd jvd by< pd,l Yla;shlska hq;a m%ldY bf,lafg%dak 
       ksl=;a lrkafka l=uk j¾Kh o@ m%ldY bf,lafg%dakhkaf.a tu Wmßu pd,l Yla;s w.h .Kkh lrkak' 
   c& m%ldY lef;davh u; f*dafgdak m;kh jQ úg m;kh jQ f*dafgdak j,ska fldgila muKla bf,lafg%dak 

     úfudapkh i|yd odhl fjhs' fld< iy oï wdf,dalh i|yd ms<sfj,ska m;kh jk f*dafgdak j,ska 10% iy 

     15% la muKla m%ldY bf,lafg%dak úfudapkh lrkafka hehs Wml,amkh lrkak' 

     i& fld< iy oï wdf,dal loïN i|yd mßm:fha ksÍlaIKh lrk ,o Wmßu Odrd ms<sfj,ska 400μA iy 

       240 μA fõ' ;;amrhl§ m%ldY lef;davh u; m;kh jk fld< iy oï j¾Khkag wod< f*dafgdak 

       ixLHd ms<sfj,ska 𝑁𝐺 iy 𝑁𝑉 f,i f.k 𝑁𝐺$𝑁𝑉 wkqmd;h .Kkh lrkak'  
     ii& fld< wdf,dalh iy oï wdf,dalh i|yd Ndú;d lrk,o úNj wka;rh ^V& iu. m%ldY úoHq;a Odrdfõ 

       ^I& úp,kh tlu m%ia;drhl oelaùug o< igykla w¢kak'  

     iii& Èjd ld,h ;=, tall ld,hl§ tall j¾.M,hla u; mD:sú mDIaGhg m;kh jk iQ¾h úlsrK 

        Yla;sfha idudkH w.h 1200 Wm)2 fõ' fuu Yla;sfhka l=uk m%;sY;hla fld< j¾Khg wkqrEm 
        f*dafgdak u.ska ,nd fokafka oehs .Kkh lrkak' 

 
25& fhdod .kakd ishÆ mo meyeÈ,s lrñka whskaiaghskaf.a m%ldY úoHq;a iólrKh ,shkak' 

    rEmfha oelafjkafka m%ldY úoHq;a wdprKh wkafõYkh lsÍu i|yd ilia lrk ,o wegjquls' fuys§ m%ldY 
    fldaIh ;=, mj;sk m%ldY ixfõ§ mDIaGh u;g wdf,dalh m;kh ùug i,iajd uqod yßk m%ldY bf,lafg%dak 
    j, Wmßu pd,l Yla;sh uekSu i|yd negßh u.ska ,nd fok úNj wka;rh" m%ldY Odrdj YqkH jk ;=re 
    jeä lrkq ,efí' 

 

 

 

 

 

 

   my; m%ia;drfha oelafjkafka talj¾K wdf,dalfha ixLHd;h wkqj m%;sM, fjkiajk wdldrhhs' 

                       kej;=ï úNjh ^V& 

 

 

 

 

 

 

                                                               ixLHd;h ^x 1014 Hz& 

 

     i& m%ia;drfha oelafjk mßÈ tla;rd ixLHd;hlg jvd m;s; wdf,dalfha ixLHd;h wvq jk úg bf,lafg%dak 
    úfudapkh isÿ fkdfõ' Bg fya;=j meyeÈ,s lrkak' 
    ii& m%ldY ixfõ§ mDIaGh u;g 5'5 x 1014 Hz ixLHd;hlska wdf,dalh m;kh jk úg úfudapkh lrkq ,nk" 

    fõ.j;au bf,lafg%dakfha pd,l Yla;sh fldmuKo@ ^bf,lafg%dakfha wdfrdamKh } 1'6 x 10-19 C& 
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    iii& m%ia;drh Ndú;fhka  

         a& ma,dkala ksh;h i|yd w.hla ,nd .kak' 

         b& m%ldY ixfõ§ mDIaGh i|yd ld¾hh Y%s;h .Kkh lrkak' 

    iv& lsishï ksYaÑ; ixLHd;hlska iy ;Sj%;djhlska wdf,dalh m;s; jk úg m%ldY fldaIh ;=,ska .,d hk úoHq;a 

     Odrdj ^I&" m%ldY fldaIh fj; imhkq ,nk úNj wka;rh ^V& iu. úp,kh jk wdldrh m%ia;drhl we| 
     fmkajkak' 
    v& m;s; wdf,dalfha ;Sj%;djh jeä l, úg by;  

         a& ixLHd;h yd kej;=ï úNjh w;r m%ia;drfha iy  

         b& úNj wka;rh yd m%ldY Odrdj w;r m%ia;drfha isÿjk fjkiaùï meyeÈ,s lrkak' 
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……………………………………………………………………………………………………………………………………………………………………………………

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

úlsrKYS,s;djh  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

α wxY= úlsrK 

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 

α wxY=j, ,laIK  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………... 
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β wxY= úlsrK 

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

β wxY=j, ,laIK  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

γ úlsrK 

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

 

γ úlsrKj, ,laIK 

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………... 
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.hs.¾udk .Klh  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

ld,h iu. lsishï úlsrKYS,S idïm,hl laIhùu 

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

úlsrKYS,s;d kshuh  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 

01& úlsrKYS,s o%jh idïm,hl 𝐶6
11  ialkaOh 3'50μg wvx.= fõ' tys w¾O wdhq ld,h ñks;a;= 20'4 idïm,fha  

    ^t =0 & § il%Sh;dj fidhkak' ^ wej.dâfrda wxlh } 6'0x1023mol-1& 

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 
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úlsrKYs,s;djfha Ndú; 

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

kHIaÀl Yla;sh  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 

úlsrK iïnkaO úúO tall  

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

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

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………… 

ldnka ld, ks¾Kh   

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………………………………………………………
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01& hqf¾kshï j, iuia:dkslhla jk 𝑈92
239 " β- wxY=jla úfudapkh lrñka laIh fõ' iEfok kj kHIaáfha 

   ialkaOh l%udxlkh yd mrudKql l%udxlkh my; m%;spdr w;=ßka l=ulska ksjerÈj fokq ,nhs o@ 

         ialkaO l%udxlkh ^A&    mrudKql l%udxlh ^Z& 

   ^1&  235      90 
   ^2&  240      92 
   ^3&  239      91 
   ^4&  239      93 
   ^5&  239      90 

02& .hs.¾ .Klhla ^Geiger counter& Ndú;d lsÍfuka  

   ^A& α ) wxYq wkdjrKh l< yel' 

    ^B& β ) lsrK wkdjrKh l< yel'  

   ^C& kshqfg%dak wkdjrKh l< yel' 
    by; m%ldY j,ska  
    ^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" C ish,a,u i;H fõ'     

03& 𝑋86
𝐴  kï jQ úlsrKYS,s uq, o%jHhla" α úfudapk lsysmhlg miq 𝑌82

206  kï jQ ia:dhS uq,o%jHlg laIh fõ' A 
    ys w.h                                      
    ^1& 206       ^2& 208       ^3& 210       ^4& 212         ^5& 214 

04& úlsrKYS,s 𝑇ℎ90
234  kHIaá β- úfudapk follska iy α úfudapkhlska miqj iEfok kHIaáfha we;af;a  

    ^1& fm%dafgdak 86 iy kshqfg%dak 140 ls'   ^2& fm%dafgdak 88 iy kshqfg%dak 140 ls'   
    ^3& fm%dafgdak 90 iy kshqfg%dak 140 ls'   ^4& fm%dafgdak 90 iy kshqfg%dak 142 ls'   
    ^5& fm%dafgdak 96 iy kshqfg%dak 142 ls' 

05& ldnka )14 Èkehqu wdOdrfhka fmdis,hl jhi wjqreÿ 72000 nj fidhd .kakd ,§' 14C w¾O)wdhq ld,h 

   wjqreÿ 6000 kï" 
   fmdis,fha wvx.= jk 14C m%udKh      

   ðj;ajk mglhkaf.a mj;sk 14C m%udKh       hk wkqmd;h iudk jkqfha  

   ^1& 
1

2
       ^2& 

1

23       ^3& 
1

25   ^4& 
1

212   ^5& 
1

216  

06& 𝑋𝑍
𝐴  úlsrKYS,s kHIaáhla α) wxYqjla iy Bg wkq.ñlj ϒ lsrKhla úfudapkh lrñka laIh fõ' tu.ska 

    iEÿkq ÿys;D kHIaáhg ;sfnk ialkaO wxlh iy mrudKql wxlh ms<sfj,ska" 
   ^1& A)5 iy Z)2 fõ'      ^2& A)4  iy Z)2 fõ'    ^3& A)5 iy Z)3 fõ'   

   ^4& A)4 iy Z)3 fõ'      ^5& A)4 iy Z fõ' 

07& úlsrKYS,s idïm,hl ialkaOh fo.=K l<fyd;a my; i|yka tajdhska l=ula" tys il%sh;dj iy w¾O)wdhq 
   ld,h iïnkaOfhka i;H fõ o@ 

  il%sh;dj   w¾O wdhqld,h  
   ^1&  jeä fõ'    jeä fõ' 
   ^2&  jeä fõ'   wvq  fõ' 
   ^3&  jeä fõ'   fkdfjkiaj mj;S' 
   ^4&  fkdfjkiaj mj;S'  fkdfjkiaj mj;S' 
   ^5&   fkdfjkiaj mj;S'  wvq  fõ' 

08& úlsrKYS,s ksheÈhl laIhúfï YS>%;dj ^A& ld,h ^T& iuÕ fjkiaùu A } A0e-λt iïnkaO;dj uÕska fokq 

   ,nhs' λ ys udk jkqfha"  

   ^1& T     ^2& T)1     ^3& MT        ^4& M)1T          ^5& MT)1 
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09& α iy β wxYq ms<sn| my; m%ldY i,lkak' 

       ^A& α iy β wxYq foj¾.hu wdf,dalfha fõ.fhka .uka lrhs' 

       ^B& idudkHfhka α wxYq" β wxYq j,g jvd .eUqrg o%jH ;=<g úksúo hhs' 

       ^C& o%jH yryd .uka lsÍfï§ α iy β hk wxYq foj¾.fhkau mrudKq whkSlrKh l< yelsh' 
          by; m%ldY j,ska 

    ^1& A muKla i;H fõ'  ^2& C muKla i;H fõ'       ^3& B yd C muKla i;H fõ'  

    ^4& A yd C muKla i;H fõ' ^5& A yd B muKla i;H fõ'  

10& 𝑋𝑍
𝐴  kï úlsrKYS,s kHIaáhla wÈhr foll§ 𝑋𝑍−1

𝐴−4  kï kHIaáhg laIh fõ' wÈhr foflys § úfudapkh 
    ùug jvd;au bv we;s úlsrK jkqfha" 

    m<uq wÈhr   fojk wÈhr  
    ^1&      α     β) 

    ^2&      β)     ϒ  

    ^3&      β+                                                         α++          

    ^4&      α                           ϒ 

    ^5&      β+                                                         ϒ   

11& mqrdúoHd{hl= úiska merKs ,S wdhqOhlska ldnka 100mg ksiaidrKh lrk ,o w;r" th iÔù .ilska 

   ksiaidrKh lrk ,o ldnka 100mg fuka 
1

4
 la úlsrKYS,s nj fidhd .kakd ,§' ldnka )14 ys w¾O)wdhq 

   ld,h wjqreÿ 5730 ls' ,S wdhqOh fldmuK merKs o@  
   ^1& wjqreÿ 1432'5                     ^2& wjqreÿ 5730      ^3& wjqreÿ 10162'5  
   ^4& wjqreÿ 11460                ^5& wjqreÿ 22920 

12& úlsrKYS,s uq,o%jHhl mrudKqjla β) wxYqjla úfudapkh l, úg th fjkia uq, o%jHhl mrudKqjla njg 
   mßj¾;kh fõ' fuf,i fjk;a uq,o%jHhla iefokafka" 
   ^1& úlsrKYS,s uq, o%jHfha kHIaáfhka fm%dafgdakhla úfudapkh jk ksidh' 
   ^2& úlsrKYS,s uq, o%jHfha kHIaáh kshqfgdakhla ,nd.kakd ksidh'   
   ^3& úlsrKYS,s uq, o%jHfha kHIaáfha fm%dafgdakhla kshqfg%dakhla njg fjkia jk ksidh'  
   ^4& úlsrKYS,s uq, o%jHfha kHIaáfha kshqfg%dakhla fm%dafgdakhla njg fjkia jk ksidh'   
   ^5& úlsrKYS,s mrudKqfõ ndysr ljphlska bf,lafg%dakhla bj;ajk ksid h' 

13& úlsrKYS,s uq,o%jHhl il%sh;dfjys SI tallh jkafka" 

   ^1& Bq       ^2& Ci          ^3& Gy    ^4& Sv     ^5& rad 

14& úlsrKYS,s laIhùï lsysmhlg miqj 𝑇ℎ90
232  úlsrKYS,s uq,o%jHh ia:dhs 𝑃𝑏82

208  njg m;a fõ' fuu laIhùï 
   j,§ úfudapkh lrkq ,nk α wxYq ixLHdj iy β) wxYq ixLHdj jkafka ms<sfj,ska" 

   ^1& 6,2     ^2& 6,4      ^3& 6,12          ^4& 4,4     ^5& 4,8 

15& 𝑈92
235  kHIaáhla uÕska u| fõ.S kshqfg%dakhla wjfYdaIKh lr my; olajd we;s úLkavk l%shdj,sh isÿ fõ' 

             𝑛0
1 + 𝑈92

235 → 𝐵𝑎56
139 + 𝐾𝑟36

94 + 𝑥 𝑛0
1   

    by; úLKavk l%shdj,sfha x iEfok kshqfg%dak ixLHdfjys w.h jkafka" 

    ^1& 1   ^2& 2   ^3& 3   ^4& 4    ^5& 5 

16& úlsrKYS,s o%jHhlg ñks;a;= 60l w¾O wdhq ld,hla we;' meh 3 l ld,hla ;=< o%jHfha laIh jQ Nd.h 
   m%;sY;hla jYfhka" 
   ^1& 8'75% la fõ'    ^2& 12'5% la fõ'    ^3& 66'6% la fõ'    ^4& 78'3% la fõ'   ^5& 87'5% la fõ' 

17& kHIaá lsysmhl n|k Yla;Ska my; oelafjk j.=fjka fmkakqï lrhs' 

kHIaáh 𝐻𝑒2
4  𝑁𝑒  10

20  𝐶𝑎20
40  𝑁𝑖28

60  𝑈92
238  

n|k Yla;sh 
^MeV& 

28.3 160.6 342.1 526.8 1802.0 

    by; i|yka kHIaá j,ska jvd;au ia:dhs kHIaáh l=ulao@ 
    ^1& 𝐻𝑒2

4           ^2& 𝑁𝑒10
20   ^3& 𝐶𝑎20

40   ^4& 𝑁𝑖28
60   ^5& 𝑈92

238  
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^01& my; i|yka fPoh lshjd wid we;s m%Yakj,g ms<s;=re imhkak' 

   mD:súfha mj;sk ishÆu Ôj wjia:d mj;ajd .ekSu i|yd wjYH Yla;sh imhk iq¾hhd wmf.a ukaodlsKsfha 
   we;s ;drldjls' j¾;udkfha §" ialkaOh wkqj iq¾hhdf.a 74% la yhsv%cka o" 24% la yS,shï o jk w;r" 

   b;sß 2% ys jvd nßka hq;= iuyr uq,o%jH wvx.= fõ' fuu ishÆ uq,o%jH ma,diaud wjia:djla f,i o 
   ye¢kafjk iïmq¾Kfhka whkSlrKh jQ jdhq wjia:d we;' ia:r ;=klska iukaú; iq¾hhdf.a jdhqf.da,fha 
   my;u ia:rh m%ldY f.da,h jk w;r thg lDIaK jia;= j¾Kdj,shla we;' iq¾hhdf.ka jeäu oDYH 
   wdf,dalh meñfKkafka idfmalaIj l=vd >klula we;s fuu m%ldY f.da,fhks' m%ldY f.da,hg <.skau by<ska 
   we;af;a wvq ;Sj%;djla iys; j¾Kf.da,h f,i ye¢kafjk" >k;ajfhka wvq jdhq ia:rhls' iq¾h jdhq f.da,fha 
   msg;skau we;s m%foaYh jk /ia j<,a, ^fldfrdakdj& j¾Kf.da,fha isg lsf,daógr ñ,shk lsysmhla ÿrg 
   me;sf¾' /ia j<,a, iq¾hhdf.a jdhqf.da,h msysá iq¾h mDIaGhg wE;skau msysá m%foaYh ksid tu m%foaYfha 
   WIaK;ajh wvqu úh hq;= hehs wfmalaId flf¾' kuq;a 1'5x106 K muK jk iq¾h jdhq f.da,fha jeäu 
   WIaK;ajh /ia j<,a, m%foaYfha we;s nj fidhdf.k we;' /ia j<,af,a fuu wkfmalaIs; WIaK;ajfha jeä 
   ùu" iq¾hhdf.a mj;sk ixlS¾K pqïNl lafIa;% uÕska iq¾hhdf.a wNHka;rfhka Yla;sh f.k f.dia uqod yßu 
   ksid isÿjk njg ;drld fN!;sl úoHd{hka úiska fhdackd lr we;'  
   m%ldY f.da,hg my<ska we;s m%foaYh iq¾hhdf.a wNHka;rh f,i ie,flk w;r thg iq¾h wrh f,i 
   i,lk RS } 7x108m l wrhla o" MS }  2x1030 kg jk ialkaOhla o we;' iq¾hhdf.a flakao%hg wdikak" 
   WIaK;ajh yd mSvkh b;d wêl m%foaYh iq¾hhdf.a uOHh f,i ye¢kafõ' b;d wêl WIaK;ajh yd mSvkh 
   ksid iq¾hhdf.a uOHfha § yhsv%cka kHIaá ú,hkh ùu isÿ fõ' fuu yhsv%cka ú,hk m%;sl%shdj my; 
   oelafjk f,i ,súh yels h'  
                              4H  →  He+2e+kshqg%sfkda¤Yla;sh  
   fuf,i ckkh jk Yla;sh iq¾h mDIaGh lrd .uka lr iq¾h mDIaGfhka uqod yef¾' 
   my; m%Yak j,g ms<s;=re iemhSfï § ùka ksh;h 3x10-3 mK f,i .kak' 

   ^a& mod¾:fha ma,diaud wjia:dj hkqfjka woyia flfrkafka l=ula o@ 

   ^b& iq¾h jdhq f.da,h mj;sk l,dm ;=k fudkjd o@  

   ^c& jeäu WIaK;ajhla we;af;a iq¾h jdhq f.da,fha l=uk ld,dmhg o@ tu l,dmh jeäu WIaK;ajhlska 
      mej;Sug fya;=jla fokak' 
   ^d& /ia j<,af,ka ksl=;a flfrk úlsrKfha Wmßu ;Sj%;djhg wod< ;rx. wdhduh .Kkh lrkak' fuu 
      úlsrKh úoHq;a pqïNl j¾Kdj,sfha l=uk fmfoilg wh;a o@ 
   ^e& m%ldY f.da,fhka ksl=;a flfrk wdf,dalfha Wmßu ;Sj%;djhg wkqrEm ;rx. wdhduh 500nm kï m%ldY 
      f.da,fha ^iq¾hhdf.a mDIaGfha& WIaK;ajh l=ula o@ 
   ^f& iq¾hhdf.a §ma;sh f,i o ye¢kafjk" iq¾h mDIaGfhka ;;amrhl § uqod yßkq ,nk Yla;sh LS fidhkak' 

      iafg*dka ksh;h Ϭ } 6x10-8 Wm-2K-4 iy iq¾h mDIaGfha úfudapl;dj I f,i .kak' 

   ^g& ^i& yhsv%cka kHIaáhl ialkaOh 1'67x10-27 kg iy yS,shï kHIaáhl ialkaOh 6'65x10-27 kg kï yhsv%cka 

        kHIaá y;rla iy yS,shï kHIaáhla w;r ialkaO fjki ^∆m& .Kkh lrkak' tkhska tla ú,hk 

        m%;sl%shdjl § ksl=;a flfrk Yla;sh ∆E } ^∆m&C2 Ndú;fhka .Kkh lrkak' fmdisfg%dak ^e+& iy 

        kshqg%sfhdak j,g fkdi,ld yßh yels ialkaO we;s nj Wml,amkh lrkak' fuys c } 3x108 ms-1  

      ^ii& Tn by; ^f& ys ,nd.kakd ,o iq¾h §ma;shg iq¾hhdf.a uOHfha § ksl=;a lrk ,o Yla;sh 
         iïmq¾Kfhkau odhl jkafka kï" ;;amrhl § iq¾hhdf.a uOHfha § yS,shï njg yrjkq ,nk 
         yhsv%cka kHIaá ixLHdj .Kkh lrkak'  
      ^iii& j¾;udkfha we;s iS>%;djfhkau yhsârcka yS,shï njg m;ajkafka hehs Wml,amkh l< úg iq¾hhd 
         ;=< we;s iïmq¾K yhsv%cka ialkaOh yS,shï njg m;a ùug fldmuK ld,hla .;fõ o@ 
         ^m%Yakfha fuu fldgi i|yd yhsv%cka kHIaáhl ialkaOh 2x10-27 kg f,i .kak'& 

^02& ñksia isref¾ reêr mßudj uekSfï tla l%uhla reêrhg tla lrkq ,nk úlsrKYS,s uq,o%jHl il%sh;dj 
   uekSu u; mdol fõ' fuu l%ufha § okakd mßudjlska hq;= reêr idïm,hla isrefrka ,nd .kakd w;r l,ska 
   ksYaph lrk ,o úlsrKYS,s uq,o%jH m%udKhla thg tla lrkq ,efí' oeka fuu idïm,h kej;;a ñksia 
   isrer ;=<g tkak;a lrkq ,efí' úlsrKYS,s o%jHh reêr mßudj ;=< taldldrj jHdma; ùug m%udKj;a 
   lsishï ld,hlg miqj fojk reêr idïm,hla ,ndf.k tys úlsrKYS,s;dj ukskq ,efí' ksÍlaIs; 
   il%sh;djfha wvqùu uÕska reêr mßudj .Kkh lsÍug yels h'  
   51Cr fuu l%shd ms<sfjf,a§ nyq,j Ndú;d lrk úlsrKYS,s uq,o%jHhla jk w;r tys my; i|yka .=Kdx. 
   we;' 
   mrudKql wxlh = 24, w¾O wdhq ld,h = 28d ^Èk 28& 

   úYsIaG il%sh;dj ^tkï talSh ialkaOhl il%sh;dj& = 3'5x1015 Bqg)1, ujq,sl ialkaOh = 51gmol-1 Tng my; 
   oelafjk ksh;h iy iólrKh o § we;' 

   wej.dâfrda wxlh = 6x1023 mol)1, T1/2 = 
0.7

𝜆
, A^t& = λN^t& 
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   fuys T1/2 = w¾O wdhq ld,h" λ = laIh ksh;h" N^t& = ld,h t jk úg mj;sk úlsrKYS,s kHIaá ixLHdj" 

   A^t& = ld,h t jk úg il%sh;dj 

   ^a& 51Cr kHIaáfha we;s fm%dafgdak ixLHdj iy kshqfg%dak ixLHdj ,shkak' 

   ^b& 70kg l ialkaOhlska hq;a frda.sfhl=f.a reêr mßudj ks¾Kh lsÍu i|yd isÿ lrkq ,enQ mÍlaIKhl § 

      frda.shdf.ka 10ml l reêr idïm,hla ,nd.;a w;r thg 51Cr tla lrk ,§' fuu 51Cr tla lrk ,o 
      reêr idïm,h kej;;a frda.shdg tkak;a l, miqj frda.shd ;=< il%sh;dj YÍr ialkaOfha lsf,da.%Euhlg 
      6'0x104 Bq w.hg iSud l< hq;= kï 10ml reêr idïm,hg tla l< yels Wmßu 51Cr ialkaOh .Kkh 
      lrkak'  
   ^c& 51Cr ys 1'53x10-10 g ialkaOhla 10ml reêr idïm,hg tla lrk ,§' idïm,hg tla lrk ,o 51Cr 

      kHIaá ixLHdj iy idïm,fha il%sh;dj Bq j,ska .Kkh lrkak' ^Tfí .Kkh lsÍu i|yd  

      1 day = 9x104 s f,i .kak'& 

   ^e& by; ^d& fldgfia úia;r lrk ,o reêr idïm,h kej;;a frda.shdg tkak;a lrk ,§' m%udKj;a 

      ld,hla .;ùfuka miqj 10ml l ;j;a reêr idïm,hla ,nd .;a w;r tu idïm,fha uksk ,o 

      il%sh;dj 1000Bq nj fidhd.kakd ,§' reêr idïm,hg tla lrk ,o 51Cr frda.shdf.a reêr mßudj ;=< 

      taldldr f,i jHdma; jkafka hehs Wml,amkh lrñka iy fuu ld,h ;=< laIh jk 51Cr kHIaá ixLHdj 
      fkdi,ld yßñka frda.shdf.a YÍrfha reêr mßudj .Kkh lrkak'    
   ^f& 51Cr ys laIh ùu fkdi,ld fkdyeßfhd;a by; ^e& ys .Kkh lrk ,o reêr mßudj ienE reêr 
      mßudjg jvd iq¿ jYfhka jeä jkafka o@ ke;fyd;a wvq jkafka o@ Tfí ms<s;=r meyeÈ,s lrkak' 

   ^g& frda.shd ;=< 51Cr ys il%sh;dj tys uq,a w.fhka 
1

64
 la ùu i|yd .;jk ld,h fidhkak' 

   ^h& w¾O wdhq ld,h 10s jk úlsrKYS,s uq,o%jHhla fuu l%shd ms<sfj, i|yd iqÿiq ke;af;a ukaoehs meyeÈ,s 
      lrkak' 

^03& ^i& ksYap,j mj;sk úlsrKYS,s 210PO ^fmdf,dakshï& mrudKqjla" 206Pb ^Bhï& ÿys;D mrudKqjlg iy 4α 
      wxYqjlg laIh ùu i,lkak' 

 210PO  →  206Pb +  4α  +  Yla;sh (E) 

      fuys E hkq laIh ùfï § uqodyßk Yla;sh fõ' 

      210PO iy 206Pb ys mrudKql ialkaO ms<sfj,ska 348'571554x10-27 kg iy 341'917595x10-27 kg o" α 

      wxYqfõ ialkaOh 6'644625x10-27 kg iy wdf,dalfha fõ.h ^c& 3'0x108 ms)1 o fõ' 

      ^a& 206Pb mrudKqfõ iy α wxYqfõ ialkaO j, tl;=j .Kkh lrkak' 

      ^b& laIhaùfï § ydks jQ ialkaOh ^∆m& fidhkak' 

      ^c& E hkq laIh ùfï§ ydks jQ ialkaOh ^∆m& ksid ks¾udKh jk Yla;shhs' E .Kkh lrkak' 

         ^E = ∆mc2 f,i .kak'& 

      ^d& α ) wxYqj x ÈYdj Tiafia P kï .uH;djhlska úfudapkh fõ kï ÿys;D mrudKqfõ .uH;djfha 
         úYd,;ajh iy ÈYdj l=ula o@ 
         my; fldgia j, .Kkhka i|yd ,>q .Kl j.= Ndú;d l< yelsh' 

      ^e& úfudapkh jQ α ) wxYqfõ pd,l Yla;sh E" fokq ,nkafka K = 
𝐴𝑑

𝐴𝑑+𝐴𝛼
E uÕsks' fuys 𝐴𝑑  iy 𝐴𝛼 hkq 

         ms<sfj,ska ÿys;D mrudKqfõ iy α) wxYqfõ ialkaO wxl fõ' K fidhkak' 

   ^ii& úlsrKYS,s idïm,hl fmdf,dakshï ^210PO& 1g m%udKhla we;' by; ^i& ys laIh ùu i|yd 210PO ys 

      laIh ksh;h λ = 5'6x10-8s-1 fõ' 
      my; i|yka oE fidhkak' 
      ^a& idïm,fha wdrïNl 210PO mrudKq ixLHdj ^N& ^wej.dâfrda ksh;h = 6x1023 ujq,)1 f,i .kak'& 

      ^b& idïm,fha wdrïNl il%sh;dj ^A& ^A = λN& 

      ^c& wdrïNfha§ α)wxYq úfudapkh jk iS>%;dj 

      ^d& idïm,fhka Yla;sh uqodyeÍfï wdrïNl iS>%;dj 

      ^e& ^i& 210PO ys w¾O wdhq ld,h T Èkj,ska 

                 ^T = 
0.7

𝜆
 iy 1s = 1'16x10-5 Èk f,i .kak'& 

         ^ii& § we; 210PO idïm,hl il%sh;dj jir 2 la ;=<§ wdikak jYfhka ljr Nd.hlska wvq fõo@ 
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^04& a& úlsrKYS,S iuia:dkslhl w¾O wdhq ld,h w¾: olajkak' 

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

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

   b& i& my; i|yka o;a; ie,ls,a,g .ksñka 𝑈92
238  iy 𝑈92

235  hk hqf¾kshï iuia:dksl mD:súh ks¾udKh jk 
        úg ;snQ m%udKfhka l=uk m%;sY;hla b;sßj we;aoehs ksudkh lrkak' 

        𝑈92
235  ys w¾O wdhq ld,h } j¾I 7'5 x 108  

        𝑈92
238  ys w¾O wdhq ld,h } j¾I 4'5 x 109 

        mD:súfha jhi          } j¾I 4'5 x 109  

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

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

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

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

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

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

     ii& ta wkqj fuu hqf¾kshï iuia:dksl fol w;ßka jvd ÿ¾,N jkqfha l=uk iuia:dkslho hkak i|yka 
       lrkak' tfia ùug ukqIH ixy;sfha jdikdjla hehs YsIHfhl= mjihs' tu woyig Tn tl. jkafkao@ 
       ms<s;=r myokak' 
     …………………………………………………………………………………………………………………………………………………………………………. 

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

   c&  

 

 

 

  

 

 

 

 

     úlsrKYS,S iuia:dksl j, ialkaO l%udxlh A bÈßfhka tla kshqla,sfhdakhlg nkaOk Yla;sh B/A by; 

     m%ia;drh wkqj úp,kh fõ' X" Y yd Z hk iuia:dksl wdY%s; my; kHIaál wka;¾ l%shd i,ld n,kak' 

              X → Y + Z                   X → 2Y 
     iqÿiq .Kkhla weiqfrka kHIaál ;dm n,d.drhla Wfoid Ndú;d l, yels kHIaál wka;¾ l%shdj l=ulaoehs 
     i|yka lrkak' 
     …………………………………………………………………………………………………………………………………………………………………………. 

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

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

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

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

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

   d& kQ;k kHIaál n,d.dr j, Wmfhda.S lr .kakd kHIaál úLkavk m%;sl%shdj my; oelafõ' 

         𝑛0
1  +  𝑈92

235   →    𝐵𝑎56
141    +    𝐾𝑟36

92    +   3 𝑛0
1  

           i& kHIaál úLkavkh m%;sl%shd Woa§mkh i|yd fm%dafgdak fyda α wxYq j,g jvd kshqfg%dak fnfyúka iqÿiq 
       jkafka ukaoehs myokak' 
     …………………………………………………………………………………………………………………………………………………………………………. 

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

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

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

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

           …………………………………………………………………………………………………………………………………………………………………………. 
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           ii& 𝑈92
235 " 𝐵𝑎56

141    yd 𝐾𝑟36
92  hk iuia:dkslhkays kshqla,sfhdakhlg nkaOk Yla;sh ms<sfj,ska 7'6 MeV" 8'0 

       MeV yd 8'75 MeV kï fuu kHIaál úLkavk m%;sl%shdfõ úfudapkh jk Yla;sh MeV j,ska fidhkak' 

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

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

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

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

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

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

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

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

           iii& kHIaál ;dm úÿ,s n,d.drhl laIu;dj 250MW o ld¾hlaIu;dj 25] o fõ' fuu n,d.drh i|yd 

       j¾Ihlg jeh jk 𝑈92
235  ialkaOh .Kkh lrkak' 

                j¾I 1 } 3 x 107 s          wej.dâfrda wxlh } 6 x 1023 mol)1  

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

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

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

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

 

^05& X ) lsrK k<hla rEm igyfkys olajd we;' 

 

 

 

 

 

        

                                               
     

 

    ma,dkala ksh;h } 6'6 x 10)34 Js  

    bf,lafg%dakfha wdfrdamKh } 1'6 x 10)19 C 

    wdf,dalfha fõ.h } 3'0 x 108 ms)1  

    i& A yd B u.ska olajd we;s fldgia kï lrkak' 

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

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

    ii& X ) lsrK k<fha f¾pkh l, hq;af;a wehso@ 

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

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

    iii& P2 fjda,aàh;d iemhqfuys m%fhdackh l=ulao@ 

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

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

    iv& P1 fjda,aàh;d iemhqfuys X w.%fhys O%eùh;djh l=ulao@ 

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

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

    v& X ) lsrK fm%dafgdak úfudapkh ùfï iS>%;djh ks¾Kh lrk idOlh l=ulao@ 

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

           …………………………………………………………………………………………………………………………………………………………………………. 
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    vi& X ) lsrK fm%dafgdak Yla;sh ks¾Kh lrk idOlh l=ulao@ 

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

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

    vii& 5'6 x 10)15 J pd,l Yla;shla iys; bf,lafg%dak ksmoùu i|yd ;sìh hq;= iemhqfuys fjda,aàh;dj 
       l=ulao@ 
     …………………………………………………………………………………………………………………………………………………………………………. 

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

    viii& ksl=;a jk X ) lsrK j, Wmßu Yla;sh" A u; .efgk bf,lafg%dak j, pd,l Yla;shg iudk fõ' 

       fuu Wmßu Yla;sh iys; X ) lsrK j, ;rx. wdhduh .Kkh lrkak' 

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

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

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

    ix& fjkia lafIa;% follg wod,j lsrK j, m%dfhda.sl fh§ï folla fokak' 

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

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

    x& X ) lsrK ksIamdokfha§ bf,lafg%dak yd mod¾: w;r wka;¾ l%shdj u.ska fm%dafgdak úfudapkh fõ' 
      fm%dafgdak yd mod¾: w;r wka;¾ l%shdj u.ska bf,lafg%dak úfudapkh jk wjia:djla olajkak' 
     …………………………………………………………………………………………………………………………………………………………………………. 
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wxY= fN!;sl úoHdj 

……………………………………………………………………………………………………………………………………………………………………………………
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