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01. 04 11. 03 21. 02 31. 05 41. 05 
     

02. 05 12. 03 22. 03 32. 04 42. 01 
     

03. 05 13. 01 23. 04 33. 03 43. 02 
     

04. 01 14. 05 24. 02 34. 04 44. 03 
     

05. 04 15. 02 25. 02 35. 04 45. 01 
     

06. 05 16. 05 26. 04 36. 02 46. 02 
     

07. 04 17. 04 27. 03 37. 04 47. 01 
     

08. 02 18. 02 28. 01 38. 05 48. 04 
     

09. 02 19. 01 29. 05 39. 01 49. 03 
     

10. 03 20. 01 30. 03 40. 02 50. 02 
     

 

 

 

 
 

 

úfYaI Wmfoia$tpNrl mwpTWj;jy; (   
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X -  is;a;ï mqjrej$w¢k mqjrej$w¢k ,E,a, fyda iudka;rdi% mqjrej$iudka;rdi%   
,E,a,$ fyda  iudka;rdi% WmlrKh                         ………………………...(01)  

        Y -  iqÿ lvodish $ iqÿ fld<h fyda  f*dfgda fldms fyda A4 lvodish $ fld<h …(01)  

  ^,E,a, $ mqjrej iy fld<h muKla i|yd ,l=Kq ke;&    

                

W Ndrh $ ueo Ndrh/ uQäh my<g weo                             ………………… (01) 

;ka;=j, uOH ,CIHh /fþok ,CIHh $ Ndrh ^uQäh& kej; wdrïNl msysgqug 
meñfKkafka oehs mÍCId lsÍug uqod yßkak'          …………………………..….(01) 

            

          

 ,sysis f;,a fyda  tkaðka f;,a fyda ueIska f;,a fhdokak' ………………………….(01) 

 ^f;,a muKla fyda fmd,af;,a fyda .%Sia i|yd ,l=Kq ke;&      
                                                             

 

  

  úys; p;=ri%hla mqjrejg/;ka;=j,g ,ïnlj           ………………..……………...(01) 

  ;ka;=  Èf.a hï;ñka iam¾Y jk fia ;nd     …………………………..….(01) 

  wjYH ;rñka $ Wmßu mr;rhlska $5 cm ;rïj;a wE;ska we;s      …………………(01) 

,CIH folla i,l=Kq lrkak'                              ………………………..….(01) 

 

 



Y%S ,xld úNd. fomd¾;fïka;=j        ryiH f,aLkhls' 

 
 

01 - fN!;sl úoHdj ^,l=Kq§fï mámdáh&  $ w'fmd'i' ^W'fm<& úNd.h - 2022 ^2023&  17 

 

{úl,am ms<s;=r: 

wjYH ;rï È.ska hq;a ;, o¾mK ^lene,a,la&                     ……….(01) 

;ka;=j,g háka ;nd ,ïnlj n,ñka                           ………... (01)                  
        

;ka;= tys m%;sìïnfhka jefik úg             ………… .(01) 

;ka;=fõ m%;sìïnfha fofl<jr i,l=Kq lrkak'    …… (01)}  

 

 

úl¾Kfha È. uekf.k                                                     …………………………..….(01) 

f;dard.;a mßudKh Ndú;fhka th Ndrhg yrjkak'    …………………………..…..(01) 

 

                                                                                
          

     ^c,fha fyda øjfha& uQäh iïmQ¾Kfhka .s,ajkak.        …………………………..….(01) 

wod< iudka;rdi% ks¾udKh fldg wkqrEm úl¾Kj, È. uek .kak ……………….. (01) 

                                    

     W1 -  c,h ;=<§ uQäfha (oDYH) nr                          ………………………(01) 

   W2 -  øjh ;=<§ uQäfha (oDYH) nr                          ……………………    (01) 

^W1 yd W2  yqjudre jQj;a iïmQ¾K ,l+Kq fokak& 

   

    c,fha § oDYH nr wvq ùu  -    W – W1                   ………………………..….(01) 

    øjfha § oDYH nr wvq ùu  -    W – W2                         ………………..….(01) 

         ^by; (ii) fldgfia ms<s;=rej,g wkqj fuu ,l=Kq m%odkh lrkak&        

 

                                                                       

  øjfha idfmaCI >k;ajh  =  
𝑊−𝑊2

𝑊−𝑊1
                                       ………………………..….(01)     

     ^by; (iii) fldgfia ms<s;=rej,g wkqj fuu ,l=K m%odkh lrkak&                                              

        

 

          îlrfha m;=f<a $ ì;a;sfha uQäh iam¾Y ùu fyda uQähg wEÿkq jdhq nqnq¿ mej;Su ……(02) 

                            (tla ksjerÈ ms<s;=rla i|yd ,l+Kq 02) 
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         r;a ùfï§ A k<h ;=<ska yqud,h msgfõ'              ……………........................... (02)              

      

              

r;a ùfï§ A k<h ;=<ska (WKq) c,h msgfõ'            ……………..........................(02)      
    

        

 

 k<h ;=<ska  yqud,h iuÕ >kSNjkh jQ ^WKq& c,h / c,h  njg yerjqkq yqud,h    
meñKsh yel'                                                           ……………(01) 

  

                 rn¾ k<fha fl<jrg yqud, ynlhla iïnkaO l< hq;= h'  …………………….(02)    

^fyda rEmfha we| we;s ksjerÈ rEm igykla&                      
         

                                                                                        
 

               ;j;a WIaK;ajudkhla                                    ……………..........................(01) 

     f;|vq /isõ o`vq ;=,djla [fyda ridhksl ;=,djla fyda ^mÍCIKd.dr& bf,lafg%dksl  ;=,djla]
                                                       …………….......................... (01) 

                   (;=,djla muKla ,sùu i|yd ,l=Kq ke;&      

 

………………..(01) 

   
 

       

  1    : ^fndhsf,arefõ we;s& yqud,fha WIaK;ajh  [100 0C i|yd ,l=Kq ke;'] 

              2     : (le,ßógrfha we;s& c,fha wdrïNl WIaK;ajh  

       3    : (c,fha yd yqud,) ñY%Kfha Wmßu WIaK;ajh  
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  ………………..(03)                            

[wkqms<sfj<g we;s ksjerÈ ms<s;=re 03 i|yd ,l+Kq 03" ksjerÈ kuq;a wkqms<sfj,g ke;s 
ms<s;=re 03 i|yd ,l=Kq 02" wkqms<sfj,g we;s ksjerÈ ms<s;=re 02 la i|yd ,l=Kq 01'] 

{1 yd 2 ys wkqms<sfj, yqjudre jQj;a ksjerÈ f,i i,lkak } 

     

 

               m1  : (ysia) le,ßógrh iy uka:fha $ le,ßógrh wvx.= oE iuÕ ialkaOh   

                 m2  : le,ßógrh" uka:h iy c,fha ialkaOh  

          m3 : (yqud,h tla l< miq) moaO;sfha $ ñY%Kfha uq¿$ wjidk ialkaOh              

…………(02)                       

[wkqms<sfj<g we;s ksjerÈ ms<s;=re 03 i|yd ,l+Kq 02" ksjerÈ kuq;a wkqms<sfj,g ke;s 
ms<s;=re 03 i|yd ,l=Kq 01" wkqms<sfj,g we;s ksjerÈ ms<s;=re 02 la i|yd ,l=Kq 01' ] 

 

               

 

 

   [(𝑚2 − 𝑚1)𝑐𝑤 + 𝑚1𝑐𝑐](𝜃3 − 𝜃2) =  (𝑚3 − 𝑚2)[𝐿 + 𝑐𝑤(𝜃1 − 𝜃3)]                 …………(03) 

       [jï mi i|yd ,l=Kq 01" ol=Kq mi i|yd ,l=Kq 01" iudk lsÍu i|yd ,l=Kq 01] 

         {1 yd 2, tlsfklska yqjudre fldg we;akï by; m%ldYkfha wod< fjkialï 
mÍCId fldg uq¿ ,l=Kq ,nd fokak' m%ldYkfha  1/2   i|yd 100 ,shd we;akï 
ksjerÈ f,i i,lkak}    

 

 
 

c,fhA mgka .kakd ^wdrïNl& WIaK;ajh ldur (mÍCIKd.dr $ mßir$ jd;fha ) 

WIaK;ajfha isg 50 C lska hï m%udKhlska  (whsia oud) wvq fldg                ………….(01) 

      ñY%Kfha Wmßu WIaK;ajh ldur (mÍCIKd.dr $ mßir$ jd;fha ) WIaK;ajfha isg 
50 C lska ^tu m%udKfhkau& by< kxjk ;=re yqud,h hjkak                  …… (01)   
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  .                               

 

 

 

 

        

 
 
 
 
 

óg¾ fldaÿj         ………………………………………………………………….(01)                                                            

   

 

                                                                                    

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

                                                                                             

             

      

     m;k ;rx. ^c, mDIaGfhka& mrdj¾;kh jk ;rx. iuÕ wêia:dmkh ùfuka  …… (01) 

  

 
     

k<h iïmQ¾Kfhka .s,ajkak $ jdhq lf|a fláu È.lska mgka .kak       ………(01) 
 

 lïmkh jk iriq, k<fha by< $ újD; fl<jrg by<ska ;nkak         ………(01) 
 
            Wia $ Wmßu y`vla wefik ;=re ^wkqkdoh we;sjk wjia:dj&                ……… (01) 
        k<h c,fhka by<g Tijkak $ jdhq lf|a È. jeä lrkak                   
 

 
 

              

 

                  𝑙1 =
𝜆

4
− 𝑒                                                    ………………………………….(01)   

………………………(01) 

iajdNdúl ….(01) 



Y%S ,xld úNd. fomd¾;fïka;=j        ryiH f,aLkhls' 

 
 

01 - fN!;sl úoHdj ^,l=Kq§fï mámdáh&  $ w'fmd'i' ^W'fm<& úNd.h - 2022 ^2023&  21 

 

 

 

        

             
 

 

                    𝑙2 =
3𝜆

4
− 𝑒                                             …………………………………….(01)    

                {YsIHfhla 𝑙1 + 𝑒 =
𝜆

4
  iy  𝑙2 + 𝑒 =

3𝜆

4
  f,i ,shd we;akï tla ,l=Kla muKla 

m%odkh lrkak} 

               

                   𝑙2 − 𝑙1 =
𝜆

2
                                                  …………………………………….(01)       

 
                 

k<fha wdka; fYdaOkh/ e bj;a fõ'             …………………………………….(01) 
 

        

      

                      𝑙2 − 𝑙1 =
𝑣

2𝑓
                                                …………………………………….(01) 

 

 

                               ……………………………………………..(01) 
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  wkql%uKh 
𝑣

2
  f,i yªkd .ekSu i|yd        …………………………………………….(01) 

   my< ,CIHh (1.9, 32) f,i f;dard .eksu i|yd    ………………………………………..(01)            

   by< ,CIHh (3.9, 65) f,i f;dard .eksu i|yd    ………………………………………..(01)                                    

    [fjk;a ,CIH i|yd ,l=Kq ke;] 

  wkql%uKh = 
(65−32)×10−2

(3.9−1.9)×10−3  yd   
(65−32)

(3.9−1.9)×10−3       ………………………………………….(01) 

                                                   (wkql%uKh .Kkh lsÍu i|yd )   
    𝑣 = 330 m s-1                                                         ………………………………………..(01) 

   {YsIHfhla wkql%uKh .Kkh lsÍu i|yd fjk;a ,CIH f;dard f.k 𝑣 i|yd ksjerÈ w.h 
,nd f.k we;akï ,l=Kq 03 la muKla m%odkh lrkak' tkï wkql%uKh yªkd.ekSu" 
wkql%uKh .Kkh lsÍu iy wjidk ms<s;=r i|yd } 

 

 

 

    mßudKhla iys; wkqkdo k<hla fyda l%udxls; wkqkdo k<hla Ndú; lrkak ……(01) 
            [È. úYd, neúka p, wkaùCIh i|yd ,l=Kq ke; ] 
 

 

     (ldur $ mÍCIKd.dr $ mßir$ jd;fha ) WIAK;ajh         ……….................................(01) 
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…………………….(03) 

      [ms<s;=re ish,a, ksjerÈ kï ,l=Kq 03] ; [ksjerÈ ms<s;=re mylg/ y;rlg ,l+Kq 02] ; 

      [ksjerÈ ms<s;=re ;=klg /follg ,l=Kq 01] 

 
 

 ysoei  1:    C   ysoei 2:    F  

        ysoei 3:    D      ysoei 4:   A                ………………………..(03)      

       [ms<s;=re ish,a, ksjerÈ kï ,l=Kq 03] ; [ksjerÈ ms<s;=re ;=klg ,l+Kq 02] ; 

       [ksjerÈ ms<s;=re follg ,l=Kq 01] 

 

2 V f,â-(wï,) welshqñf,agrhla fyda (fY%aKs.;j iïnkaO l<) 1.2 V Ni – Cd/NiMH fldaI   
(folla)                                …………………………………………………….(02) 

      [j¾.hg tla ,l=Kla yd úoHq;a .dul n,hg tla ,l=Kla] 

 

 

      fldaIh yryd úNj neiau yd ixikaokh lsÍfï§ úNjudk lïìh (AB) yryd úNj neiau 
úYd, úh hq;= h  fyda  úNjudk lïìh (AB) yryd úNj neiau yd ixikaokh lsÍfï§ 
fldaIh yryd úNj neiau l=vd úh hq;=h'                                                               ……..(01)   

                                  

fmakq h;=r glk h;=r foux iaúÉÑh  

fcdlsh $ iam¾Yl/ 
i¾mK h;=r 

^ueo ìxÿ ñ,s& 
fjda,aÜógrh ueo ìxÿ .e,ajfkdaógrh $ 

uhsfl%d weógrh 
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             E0 g jvd  E1 l=vd úh hq;=h fyda   E1 < E0                       ………………………….(01) 

     

     E0 g jvd  E2 l=vd úh hq;=h fyda   E2 < E0                             ………………………(01) 

mßmQ¾K fkdjk fjda,aÜógrhla ú'.d n,h fjkqjg w.% yryd mj;sk úNj wka;rh        
ukshs'          ……….……….(01) 

   ix;=,kh ù mj;sk úNjudkhla fldaIh yryd Odrdjla weo fkd.kakd neúka ú'.d n,h 
ukshs' fyda  ix;=,k wjia:dfõ§ úNjudkh wNsY=kH l%uhla Ndú; lrhs'  …………(01) 

  

      lïìh Tiafia taldldr $ ksh; úNj neiaula fyda taldldr $ ksh; úNj wkql%uKhla 
fyda tall os.lg taldldr $ ksh; m%;sfrdaOhla ,nd .ekSu i|yd          …………  (01) 

  

 

tla fldaIhla ^úoHq;a .dul n,h  E1) muKla (foux h;=r Ndú; lrñka& iïnkaO fldg    
ix;=,k È. ,nd .kak'                            …………..………………………… (01) 

 wfkla fldaIh ^úoHq;a .dul n,h  E2) (foux h;=r Ndú; lrñka& iïnkaO fldg 
ix;=,k È. ,nd .kak'             …………..…………………………(01)                                                                    

                       

 

     
𝐸1

𝐸2
=

𝑥1

𝑥2
              (x fjkqjg l ,shd we;akï ,l=Kq ke;')                               …(01)                                           

                     

 

 

 

 

 

 

       B w.%h  (B1, B2, B3……,B6) 1 m lïì tl tflys fl<jrg iïnkaO fldg …………(01) 

     wkqrEm ix;=,k È. uek .kak'                            ……………………………..(01) 
  

 

        

        𝐸2 =
𝐸1

𝑚
   fyda  𝐸2 = 𝑚𝐸1          ……………………………………..(01)   
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 (a) P  - mSvkh $ tall mrsudjl mSvk Yla;sh                   …………………………………(01) 

     
1

2
𝜌𝑣2 – tall mrsudjl pd,l Yla;sh                    ………………………………… (01) 

    ℎ𝜌𝑔   - ^iuqoafoaY uÜgul isg uefkk& tall mßudjl ^.=re;ajdl¾IK& úNj Yla;sh ...(01)       

 (b) (i) fudag¾ r:hg idfmaCIj X ,CIHfha§ jd;fha m%fõ.h   −𝑣/ fyda  𝑣/ fyda v  jfï isg 
ol=Kg                                                                       …………………………………(01)  

               [ 𝑣𝐴,𝐶 = 𝑣𝐴,𝐺 + 𝑣𝐺,𝐶  = 0 – 𝑣] 

(ii)  𝐴2𝑣2 = 𝐴1𝑣 fyda  𝐴2𝑣2 = 1.2𝐴2𝑣                          …………………………………(01) 

  

        𝑣2 = 1.2𝑣                                                               …………………………………(01) 

 

 (iii) iafmdhs,rhg by<ska iy my<ska jd;fha mSvk ms<sfj<ska  𝑃1 iy 𝑃2 kï" n' kQ,s 
iólrKh fh§fuka  

            𝑃1 +
1

2
𝜌𝑣2 = 𝑃2 +

1

2
𝜌𝑣2

2  OR   𝑃1 +
1

2
𝜌𝑣2 = 𝑃2 +

1

2
𝜌(1.2𝑣)2    …………………   (01) 

 

            𝑃1 − 𝑃2 =
1

2
𝜌[(1.2𝑣)2 − 𝑣2] 

                      𝑣 =
360×103

60×60
  (km h-1, m s-1g yerùu i|yd )      ……………………………   (01) 

                      𝑣 = 100 m s-1              

                      𝑃1 − 𝑃2   =
1

2
× 1.2 × 1002(1.44 − 1) 

iafmdhs,rh u; my<g l%shd lrk n,h   = (𝑃1 − 𝑃2) × 0.2              ………..       (01) 

                                   (mSvk fjki j¾.M,fhka .=K lsrSu i|yd ) 
 

                                    =
1

2
× 1.2 × 1002 × 0.44 × 0.2  …………………………………     (01)                             

(ksjerÈ wdfoaYh i|yd) 

                                    = 528 N             …………………………………….  (01) 

    (iv) jeäfõ                                                               …………………………………….    (01) 

           r:hg idfmalaIj jd;fha m%fõ.h jeäfõ' fyda  v/ 𝑣2 jeäfõ' fyda          ……….     (01) 

 𝑣𝐴,𝐶 = 𝑣𝐴,𝐺 + 𝑣𝐺,𝐶  = −𝑣" − 𝑣, fuys v'' hkq fmdf<djg idfmalAIj iq<fÕa m%fõ.hhs'  

      

(c) (i) n,fha udk  (jï me;a;)  = MLT-2            …………………………………………    (01) 

 

𝜌𝐴𝑣2 ys udk  = ML-3L2L2T-2                        ………………………………………….    (01) 

 

                      = MLT-2 

   ∴  C udk rys; fõ'  
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(ii) frdaOl n,h 𝐹𝑑 = 
1

2
𝐶𝜌𝐴𝑣2 =

1

2
× 0.3 × 1.2 × 1.4 × 1002        …………………   (01) 

              (ksjerÈ wdfoaYh i|yd)  
                     𝐹𝑑 = 2520 N                     …………………………   (01) 

 

(iii) frdaOl n,h uevmeje;aùug  wjYH cjh  = 𝐹𝑑𝑣  ……………………………...   (01) 

                           = 2520 × 100 

                                   = 252 kW (252000 W)                ……………………….    (01) 

       (iv) tl`. fkdfõ                                                              ………………     (01) 

           cjh (P) ,v iuÕ f¾Çhj úp,kh fkdfõ fyda cjh iudkqmd;sl jkafka v g fkdj  𝑣3    

g h'                                                                 …………………   (01) 

       (v) fmg%,a tla ,Sgrhla oykh ùfuka uqod yefrk Yla;sh   =
4.0×107

100
× 15   ……..       (01) 

                                  = 6 × 106 ,Sgrhlg J             

 

wjYH uq¿ cjh = 252 + 48 = 300 kW                …………………………       (01) 

                            (tl;= lsÍu i|yd) 

   fmg%,a tla ,Sgrhla oykh lsÍfuka fudag¾ r:hg =
6×106

300×103           …..       (01) 

   .uka l< yels ld,h   
                                                                                        (fn§u i|yd) 

        ∴ fmg%,a tla ,Sgrhla oykh lsÍfuka fudag¾ r:hg hd yels ÿr  =
6×106

300×103 × 100  

….    (01) 

                           (100 fyda 100× 10−3ka .=K lsrSu i`oyd& 
 

           ,Sgrhlg km j,ska r:fha bkaOk ld¾hlaIu;djh = ,Sgrhlg 2 km       ………..  (01) 

 {úl,am l%uh:   

        fudag¾ r:fha fõ.h (;;amr km j,ska) =
360

60×60
                                ………(01) 

     ∴ fmg%,a ,Sgrhla oykh lsÍfuka fudag¾ r:hg .uka l< yels ÿr  =
6×106

300×103 ×
360

60×60
   

 

                                                                                                                       ……...(01)                                                                   

                                                                                    = ,Sgrhlg 2 km      ………(01)} 
 

(vi) jd;hg idfmaCIj fudag¾ r:fha fõ.h    = 100 + 10 (tl;= lsÍu i|yd)   …………..  (01) 

 kj frdaaOl n,h  𝐹𝑑 =
1

2
× 0.3 × 1.2 × 1.4 × 1102   ………………………………   (01) 

                           (ksjerÈ wdfoaYh i|yd)                   
 

 
 frdaOl n,h uev meje;aùug wjYH cjh  

 𝑃′ =
1

2
× 0.3 × 1.2 × 1.4 × 1102 × 100                       ………………….   (01) 

                           (frdaOl n,h 100 ka .=K lsÍu i|yd) 
                                   = 305 kW                                               ……………………………      (01) 
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     (a)    (i)  fldaKsl úYd,kh  𝑚 =
𝛼′

𝛼
  (iólrKh 1)  ………………(01) 

 fuys 𝛼′ hkq wjidk m%;sìïnfhka meñfKk lsrK uÕska wefiys wmd;kh lrk 
fldaKhhs' 𝛼 hkq jia;=fjka meñfKk lsrK uÕska mshú wefiys wmd;kh lrk 
fldaKhhs'   (ksjerÈ  folu i|yd)                                            ………………………..(01) 

     [fldaKsl úYd,kh jpkj,ska ksperosj w¾: olajd we;akï iïmQ¾K ,l+Kq fokak]   

 

                                                       

 (ii) m%;sìïnhl f¾Çh úYd,kh jia;=fõ m%udKh u; r|d mj;S'   ……………………….(01)                                                    
        

tkuq;a ^wefia& oDIaá ú;dkh u; iEfok m%;sìïnfha m%udKh r|dmj;skafka m%;sìïnfha 
isg meñfKk lsrK uÕska wefiys wmd;kh lrk fldaKh u; muKs'   ……………(01) 

tuksid f¾Çh úYd,kh yd ii|k úg fldaKsl úYd,kh jvd fyd| ñkqula fõ'  

                       

(b)  (i) wjidk m%;sìïnh wkka;fha iEfok úg fyda wei úfõlSj we;s úg    ………(01) 
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(ii)  

 

 

 

 

 

 

 

Lo yryd hk iudka;r lsrK folla i|yd iy m%;sìïnh f;la we| we;s ksjerÈ lsrK 
igyk i|yd                             ……………………………..(01) 

iudka;r lsrK Le yryd f.dia wei olajd meñKSu ks¾udKh lsÍu i|yd      ……(01)  

 fo iy fe fyda kdNs ,laIH ksjerÈj ,l+Kq lsÍu i|yd                                     ……..(01) 

  (B;, ysia fkdue;s kï ,l=Kq 01 wvq lrkak) 

(iii) rEm igykg wkqj  𝛼 =
ℎ

𝑓𝑜
    (2) iy 

   𝛼′ =
ℎ

𝑓𝑒
   (3)        

                                    ´kEu tla iólrKhla i|yd ……………………………  (01) 

      (1) iólrKfha wdfoaYfhka, 𝑚 =
𝑓𝑜

𝑓𝑒
                           ……………………………….  (01) 

   (c)  (i)  

 𝛼 = 0.5° = 0.009 f¾ähk 

 I1 m<uq m%;sìïnh i|yd (2) iólrKfha wdfoaY lsÍfuka  0.009 =
ℎ1

100
  …………(01) 

ℎ1 = 0.9 cm    

 Wmfk; (Le), i|yd ldàishdkq ,l=Kq iïuq;sh Ndú;fhka  

        𝑣 = +25 cm,  𝑓 = −10 cm   

 ldp iólrKh i|yd   
1

𝑣
−

1

𝑢
=

1

𝑓
         ……………………………………………(01) 

Lo 

Le 

fo fe 

h ' 
 

D 

Lo 
Le 

h1 
I1 I2 

 ' 
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1

+25
−

1

𝑢
=

1

−10
                   ……………………………………………(01)

                                        (ksjerÈ wdfoaYh i|yd)  

  
1

𝑢
=

1

25
+

1

10
=

7

50
    

 I2 fojk m%;sìïnh i,ld 𝛼′ =
ℎ1

𝑢
                ….…………………………………...(01) 

   𝛼′ =
0.9×7

50
  f¾ähk ……………...(01)

              (wdfoaYh i|yd)  

   𝛼′ =
0.9×7

50
×

1°

0.018
   

   𝛼′ = 7°(6.9°–7°)…………………………………..(01)

  

  (1) iólrKfha wdfoaYfhka" fldaKsl úYd,kh  (m) m = 
7°

0.5°
       ……………….(01) 

                                                                                                  (wdfoaYh i|yd&  
          = 14(13.8 – 14) ………..(01) 

 

(ii)     

 

  

 

 

 

 

;srh fkdue;sj (lv) bß folla we| fyda    ;srh iys;j (lv) bß Mlla we| ;d;aúl 
m%;sìïnfha msysàu fidhd .ekSu i|yd                                                   ………(01)   

Le ys ol=Kq mi  𝑓𝑒   kdNs ,CIHh i,l=Kq lsÍu i|yd     ……………………………..(01) 
 

(iii)     𝑣 = −30 cm,  𝑓 = −10 cm 

 fuu wjia:dj i|yd Wmfk;g ldp iólrKh fh§fuka   
1

𝑣
−

1

𝑢
=

1

𝑓
 

  
1

−30
−

1

𝑢
=

1

−10
                                 …………………………………..(01) 

                                                                     (ksjerÈ wdfoaYh i|yd)                                                                           

  
1

𝑢
=

1

10
−

1

30
=

3−1

30
    

  𝑢 = 15 cm       

 Wmfkf;ys f¾Çh úYd,h  𝑀 =
𝑣

𝑢
                   ………………………… (01) 

   𝑀 =
30

15
= 2      

 ℎ1 = 0.9 cm   ksid  𝑀 =
ℎ2

ℎ1
           …………………………...(01) 

   ℎ2 = 2 × 0.9  

        = 1.8 cm               ……………………….. (01) 
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     (iv) h¾laia ÿf¾laIfha wjfk;g  𝛼 =
ℎ

𝑓𝑜
 fh§fuka 

                                                             0.009 =
ℎ1

19.0
            ………………………………(01) 

   ℎ1 = 17.1 cm   

   
m<uq m%;sìïnfha m%udKh iy fojk ;d;aúl m%;sìïnfha m%udKh tl iudk ksid fyda f¾Çh 
úYd,kh 1 jk ksid fyda jia;= ÿr iy m%;sìn ÿr iudk nj yªkd .ekSu i|yd                                                                

…………………………………(01) 

 tuksid, m%;sìïn ÿr = jia;= ÿr = 2𝑓𝑒      

                          fyda     −
1

30
−

1

30
=

1

𝑓𝑒
                                       ………………………(01)

                     

         2𝑓𝑒 = 30 cm 

   𝑓𝑒 = 15 cm (0.15 m)                                             ………………………………..(01) 

(1) iólrKh Ndú;fhka fldaKsl úYd,kh , 𝑚 = 
ℎ1

0.3
×

19

ℎ1
 fyda (

19

0.3
) …………. (01) 

        𝑚 = 63  fyda  (63.3)                 …………………………... (01) 
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7. 
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(a)      
𝐹

𝐴
  = m%;Hdn,h                                                …………………………………………(01)

  

          
𝑒

𝑙
 = úl%shdj                                                      …………………………………………(01) 

 

(b) (i)  𝐹 = 𝑚(𝑣 − 𝑢)/𝑡                                  ………………………………………………(01) 

            𝐹 = 16 × (
24−0

4×10−3)                               ………………………………………………(01) 

                                                                           (ksjerÈ wdfoaYh i|yd)                                 
            𝐹 = 9.6 × 104N                                   ………………………………………………(01) 

 

      (ii)  
𝐹

𝐴
=

9.6×104

3×10−4
                            ………………………………………………(01) 

                                                                               (wdfoaYh i|yd)              

                   
𝐹

𝐴
= 3.2 × 108 N m−2                 ……………………………………………...(01)   

    (iii) yelshdjla we;' (jerÈ w.hka Ndú; fldg ,nd.kakd ;SrKh i|yd ,l=K ke;)..  (01)        

           Wmßu iïmSvk m%;Hdn,h  1.8 × 107 N m−2 < 3.2 × 108 N m−2 …...……………(01) 

(c) 

 

 

 

        (i) tla lsys,slrejla Tiafia we;s n,h  F1 kï" 
            >¾IK n,h  𝐹 = 𝐹1 sin(220)                     …………………………………………(01)

  

            wNs,ïn m%;sl%shd n,h   𝑅 = 𝐹1 cos(220)           ……………………………..(01)

  

  𝜇 =
𝐹

𝑅
                                       ……………………………..(01) 

                        𝜇 = tan (22°) 

𝜇 = 0.4                      ………………………………..(01) 

        (ii) tla  lsys,slrejla u; wNs,ïN m%;sl%shdj  𝐹1 cos(22°) =
900−450

2
  

                                               𝐹1 =
225

cos (22°)
  fyda   

225

0.9
        …………………………………. (01) 

                                               𝐹1 =  250 N    (234  - 250) N                      …………………..(01) 
 

 

 

 

 

 

 

 

 

 

R 

F 

F1 

220 
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    {úl,am l%uh: 

                𝑅 =
900−450

2
= 225 N  ; 𝐹 = 𝜇𝑅 = 0.4 × 225 = 90 N 

                𝐹1 = 225 × cos(220) + 90 × sin(220)                            ……….. (01) 

                     = 225 × cos(220) + 90 × tan(220) × cos(220) = 225 × 0.9 + 90 × 0.4 × 0.9 

                      = 234.9 N (235 N)                                …………………….(01) 

fyda      𝐹1
2 =  2252 + 902                     …………..(01) 

                              = 242 N        …………………...(01)}  

  [fuu úl,am l%u ksid wjidk ms<s;=re i|yd jeä mrdihla ,nd §ug isÿfõ] 

 

        (iii)        iM, j¾.M,h = 𝜋(22 − 12) × 10−4         ………………………………….. (01) 

iïmSvl m%;Hd n,h  =
250

𝜋(22−12)×10−4   (j¾.M,fhka fn§u i|yd) ………. (01) 

                                          =
250×104

3×𝜋
 

                                                 = 2.78 × 105 N m-2              ………………………………..(01) 

                                                     (2.48 – 2.78) × 105 N m-2      

                iïmSvk úl%shdj  =
2.78×105

7.0 × 1010  (hx udmdxlfhka fn§u i|yd ) …………………(01) 

                                                = 3.97 × 10−6       ………………………………(01) 

                                                          (3.54 – 3.97) × 10−6 

 

(iv) lsys,slrejl we;sjk Èf.ys fjki = 3.97 × 10−6 × 125 × 10−2   …………..(01) 

                                                            (úl%shdj Èf.ka .=K lsÍu i|yd ) 
 

                                           = 4.96 × 10−3 mm (4.96 × 10−6 m)     .…………………...(01) 

                                                         (4.42 – 4.96) × 10−3 mm 

(d) (i) we¨ñkshï iy jdfka ngj,g fhfok n, ms<sfj<ska 𝐹1  yd 𝐹2  kï 

uq¿ n,h 𝐹total = 𝐹1 + 𝐹2                                       ………………………………….(01) 

                       
𝐸𝑒(𝐴1+𝐴2)

𝑙
=

𝐸1𝑒𝐴1

𝑙
+

𝐸2𝑒𝐴2

𝑙
                    

……………………………………(01) 

                                    𝐸 =
𝐸1𝐴1+𝐸2𝐴2

(𝐴1+𝐴2)
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       (ii) ixhqla; ngfha È. fjkiaùu 𝑒 kï 

               𝐹 =
𝐸1𝐴1+𝐸2𝐴2

(𝐴1+𝐴2)
× 𝑒 ×

(𝐴1+𝐴2)

𝑙
 

                            𝑒 =
𝐹×𝑙

𝐸1𝐴1+𝐸2𝐴2
 

                            𝑒 =
250×125×10−2

8.0× 1010×10.0×10−4+ 20.0×1010×6.0×10−4       ……………………………(03) 

 [ 𝐹 × 𝑙  mofhys wdfoaYh i|yd ,l=Kq 01;  𝐸1𝐴1 mofha ksjerÈ wdfoaYh i|yd ,l=Kq 01;  
𝐸2𝐴2mofha ksjerÈ wdfoaYh i|yd ,l=Kq 01] 
                            

                            𝑒 = 1.56 × 10−3 mm (1.56 × 10−6 m)            …………………………...(01) 

                                (1.46 −  1.56) × 10−3 mm 

{úl,am l%uh 

𝐸 =
𝐸1𝐴1 + 𝐸2𝐴2

(𝐴1 + 𝐴2)
 

𝐸 =
8.0× 1010×10.0×10−4+ 20.0×1010×6.0×10−4

(10+6)10−4
                ……………..(01) 

                                                      (ish¨u moj, ksjerÈ wdfoaYh i|yd) 

𝐸 = 1.25 × 1011  N m-2             

ixhqla; ngfha È. fjkiaùu 𝑒 kï 

𝑒 =
250

16×10−4
×

125×10−2

1.25×1011
                                 ……………………...(02) 

 (250, 16 × 10−4 u.ska fnoSu i|yd - ,l=Kq 01 ; b;sß wdfoaYh i|yd - ,l=Kq 01) 

                            𝑒 = 1.56 × 10−3 mm (1.56 × 10−6 m) ………………  (01) 

                                (1.46 −  1.56) × 10−3 mm} 

 

(e) ^iam¾Y ld,h jeä jk ksid& mqoa.,hdg oefkk ^Wmßu& n,h wvqfõ'    
fyda   

^iam¾Y ld,h jeä jk ksid& mqoa.,hdg oefkk ^Wmßu& wdfõ.h wvqfõ'    

fyda   

      rn¾j, m%;Hia: úNj Yla;sh f,i Yla;sh .nvd ùfuka l=Ika $ fuÜg wdprKhla imhd 
fohs 

        fyda 
fmdf<dj iuÕ fyd| wdila;shla we;s lrhs' 

fyda   
>¾IK ix.=Klh $ >¾IKh jeäfõ /f,iaiS hEu wvq lrhs   ………………. (02) 
 

                 [ms<s.; yels fya;= tlla i|yd ,l=Kq 01ne.ska] 
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(a) wju mßudjla ;=< weysÍ we;s                          …………………………………..     (01) 

      w;súYd, mod¾: m%udKhlska iukaú; jia;=jla l¿ l=yrhla fõ'       ……………    (01) 

(b) (i) úfhda. jk jia;=fõ  ialkaOh m f,i i,luq 

m  ialkaOfha pd,l Yla;sh  =
1

2
𝑚𝑣𝑒

2             …………………   (01) 

m ialkaOfha .=re;ajdl¾IK úNj Yla;sh  = −
𝐺𝑀𝑚

𝑅
         …………………    (01) 

           Yla;s ixiaÓ;sfhka  

            
1

2
𝑚𝑣𝑒

2 −
𝐺𝑀𝑚

𝑅
= 0 (fyda ´kEu wdldrhl ksjerÈ m%ldYkhla )  ………………  (01)                                                                             

                    𝑣𝑒 = √
2𝐺𝑀

𝑅
  

     (ii) 𝜌 =
𝑀

4

3
𝜋𝑅3

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

           M i|yd wdfoaYfhka,⇒  𝑣𝑒 = √
2𝐺4

3⁄ 𝜋𝜌𝑅3

𝑅
             ………………………………     (01) 

  

          𝑣𝑒 = √
8𝐺𝜋𝜌

3
 𝑅                           …………………………     (01) 

∴ 𝑣𝑒 , jia;=fõ R wrhg wkqf,dauj iudkqmd;sl fõ'  
 

      (iii) 𝑐 = √
2𝐺𝑀

𝑅𝑆
   ………………………………………………………………………      (01) 

            𝑅𝑆 =
2𝐺𝑀

𝑐2              ……………………………………….       (01) 

 

(c) th ;=< isÿjk isÿùï wkdjrKh lr .; fkdyels ksid        ……………            (01) 

(d) fkdyelsh          ………………………..        (01) 

    X – lsrK o wdf,dalh fuka úoHq;a pqïnl ;rx. fõ'                 ………………         (01) 

 

 

 (e)  𝜆𝑚𝑇 =ksh;hla     fyda   𝜆𝑚𝑇 = 2900                           ………………...        (01) 

 

          𝜆𝑚 =
2900

106     (wdfoaYh i|yd )           ………………………………..        (01) 

 

         𝜆𝑚 = 2.9 × 10−3  μm                   …………………………………………        (01) 

       

(f)       (i)  𝑇 =
2𝜋𝑟

𝑣
                ………………………………....       (01) 

                 4 × 365 × 24 × 60 × 60 =
2×3×𝑟

8.0×106   (wdfoaYh i|yd)                 ……………..       (01) 

                                                                          

                     𝑟 = 1.68 × 1014 m  (1.680 − 1.682) × 1014 m             ………………         (01) 
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           (ii) ;drldfõ ialkaOh 𝑚 f,i .ksuq 
 

                
𝐺𝑀𝐵𝑚

𝑟2 =
𝑚𝑣2

𝑟
                ……………………….       (01) 

 

                  𝑀𝐵 =
𝑣2𝑟

𝐺
     …………………………………………………………………….    (01) 

      

                  𝑀𝐵 =
(8.0×106)2×1.68×1014

6.0×10−11   (wdfoaYh i|yd)            ………………..      (01) 

                                                                 

                 𝑀𝐵 = 1.8 × 1038 kg(1.79 − 1.80) × 1038  kg   ….…………………       (01) 

 

                        

          (iii) 𝑅𝑆 =
2𝐺𝑀

𝑐2  

 

                 𝑅𝑆 =
2×6.0×10−11×1.8×1038

9×1016  (wdfoaYh i|yd)          ………………………       (01) 

                                                                                    

                 𝑅𝑆 = 2.4 × 1011 m  (2.38 − 2.40) × 1011 m         …………………………       (01) 

 

(g) (i) Tõ $ È.gu mßN%uKh fõ'               ………………………………       (01) 

 

        
         mdÓúh u; l%shd lrk .=re;ajdl¾IK lafIa;%fha $ n,fha fjkila isÿ fkdfõ  fyda 
         iQ¾hh l¿ l=yrh wmf.a iQ¾hhd uÕska fhfok .=re;ajdl¾IK weoSuu ,nd foa'  

……      (01) 
 

      (ii) Tõ $ n,mEï we;sfõ'             …………………………………       (01) 

 

            mDÓúhg wdf,dalh $ ;dmh ,Õd fkdfõ'     …………………….       (01) 

 

      (iii) iQ¾hhd i|yd 𝑅𝑆 w.h -  
 

            𝑅𝑆 =
2×6.0×10−11×1.8×1030

9×1016   (wdfoaYh i|yd)                ………………………   (01) 

                  
                    fyda 𝑅𝑆 i|yd wdfoaY fldg 𝑣𝑒 = 𝑐 nj fmkaùu 

 

                                                                            

             𝑅𝑆 = 2.4 × 103 m  (2.4 km)    
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(a) (i) fY%aKs.; ieleiafï§ Odrdj fjkia fkdfõ'  

tuksid" Odß;dj  = 6 Ah                          ……………………………… (01) 

ú'.d'n tl;= fõ'    ………………………………… (01) 

tuksid, ú'.d n,h   = 5.0 + 5.0  

= 10.0 V       ………………………………….(01) 

      (ii) iudka;r.; ieleiafï§ Odrd tl;= fõ'                 ………………………………... (01) 

tuksid" Odß;dj  = 6 + 6 

       = 12 Ah                      ………………………………… (01) 
      ú'.d' n,h fjkia fkdfõ'   

tuksid, ú'.d' n,h  = 5.0  V        ………………………………… (01) 
 

(b)       (i) ú'.d'n,h  = 4.0 × 4  

                                                                        = 16.0 V       ………………………………… (01)      

  uq¿ negßfha  (fudähq, 24 fY%aKs.;) .nvd ù we;s Yla;sh   = 24 kWh 

                        tla fudähq,hl .nvd ù we;s Yla;sh   = 24 /24      ………………….. (01) 

= 1 kWh  

  fudähq,hl Odß;dj   = 1000 /16  

= 62.5 Ah     ………………………………… (01) 

 (ii) uq¿ negßfha Odß;dj    = tla fudähq,hl Odß;dj   

= 62.5 Ah     ………………………………… (01) 

  uq¿ negßfha ú'.d. n,h   = 24000 /62.5   

= 384 V        ………………………………….(01) 

{úl,am l%uh:  

uq¿ negßfha ú'.d'n,h = 16 × 24  

= 384 V   …………..  (01)} 

(c) (i) Ndú; l< yels Yla;sh   = 24 × 50% (50% .=K lsÍu i|yd ) ………………  (01) 

= 12 kWh 

 fudag¾ r:fha fõ.h  = 36 km/h = 10 m/s (km h-1 , m s-1 g yerùu i|yd) ………...(01) 

uq¿ laIu;d mßfNdackh = 10 × 480  + 1200 (Ml;= lsÍu i|yd)                    …….. (01) 

= 6 kW  

 .uka l, uq¿ ld,h    = 12 / 6  (fn§u i|yd) ……………………………… (01) 

= 2 hr  

 

  mrdih    = 36 × 2   

= 72 km (fyda  72000 m)……………………. (01) 
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 (ii) uq¿ laIu;d mßfNdackh  = 10 × 480 = 4.8 kW 

  .uka l< uq¿ ld,h    = 12 / 4.8  (fn§u i|yd) …………………… (01) 

      = 2.5 hr  

  mrdih    = 36 × 2.5  

      = 90 km (fyda  90000 m) …………………… (01) 

 

(d) (i) by< laIu;d W;ai¾ckh i|yd  – OP  ………………………………  (01) 

wvq laIu;d W;ai¾ckh i|yd  – OQ          ………………………………… (01) 

 (ii) ú'.d'n,h = 255 V            ………………………………… (01) 

  negßfha wNHka;r m%;sfrdaOh  r f,i i,luq' l' fpd*a kshuh fh§fuka 

255 – 5 × r = 250             ………………………………… (02) 

(jï me;a; i|yd ,l=Kq 01; jï me;a; 250 g iudk lsÍu i|yd ,l+Kq  01) 

  r = 1 Ω              ………………………………...  (01)  

  250 – 5R1 – 5×10 = 0            ………………………………………… (02) 

                        (5R1 moh i|yd ,l=Kq 01; b;sß iólrKh i|yd ,l=Kq 01& 
  R1 = 40 Ω             ………………………………… (01) 

 

 (iii)   

          P  = I2R1              ………………………………… (01) 

= 5 × 5 × 40  (wdfoaYh i`oyd)        ………………………………… (01) 

= 1 kW (1000 W)                      ………………………………… (01) 
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(a)(i) Vout  = Vz + VBE                                                      ………………………………… (01) 

               = 8.3 + 0.7 (wdfoaYh i|yd)           ………………………………… (01) 

Vout  = 9 V             ………………………………… (01) 
 

 (ii) IL  = Vout /RL                                          ………………………………… (01) 

IL  = 9 /90 (fn§u i|yd)            ………………………………... (01) 

IL  = 0.1 A            ………………………………… (01) 

 

 (iii) IS  = (Vin – Vout) /Rs            ………………………………….(01) 

IS  = (23 – 9)/70  (fn§u i|yd)          ………………………………… (01) 

IS  = 0.2 A            ………………………………… (01) 

 

 (iv) IS  = IZ + IC + IL                   ………………………………… (01) 

  IC  = IS  – IL – IZ         

IC  = 0.2 – 0.1 – 0.01 (wka;r .ekSu i|yd) ………………………. (01)  

IC  = 0.09 A            ………………………………… (01) 

 

(b) (i) P  = V2/R (fyda 𝐼2𝑅)   

        P  = 2.8 W            ………………………………… (01) 

        P  = 6.3 W            ………………………………… (01) 

 

 (ii) fik¾ osfhdavh iy g%dkaisiagrh yryd m%;sodk fjda,aàh;djh ksh;hls' ... (01) 

m%odk fjda,aàh;djh fjkia jk úg" wu;r laIu;dj  RS m%;sfrdaOh yryd 
W;ai¾ckh ^;dmh f,iska& fõ'            ………………………………… (01) 

(c) (i) IS = IZ + IC + IL   

 
Ndr m%;sfrdaOh jeä jk úg Ndr Odrdj wvqfõ'  

            tuksid, Iz jeä úh hqq;=h'               ………………............................................... (01) 
             Iz ys jeä ùu ksid wu;r Odrdjla g%dkaisiagrh yryd .,d hEug i,iajhs'   

             tuksid, Ic jeäfõ'                      …………………………………………….. (01) 
          

        (ii) fik¾ ÈfhdaOh iy g%dkaisiagrh yryd m%;sodk fjda,aàh;djh ksh;hls'    

                  Ndr m%;sfrdaOh jeä jk úg Is ksh;j ;nd .ksñka g%dkaisiagrh yryd .,k Odrdj  
jeäùug i,iajñka  Iz jeäfõ'                                                     

                 ksh; m%;sodk fjda,aàh;djhla ,nd §u i|yd wu;r  laIu;dj g%dkaisiagrh yryd 
W;ai¾ckh fõ'                                                         ……………………………… (01) 
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(d)    

 (i) ixikaolhla f,i           ……………………………………….... (02) 

 

 (ii) V+  = Vmax × [R2 / (R1 + R2)] 

        = 14 × 5/(5+9) (wdfoaYh i|yd)      ………………………………… (01) 

Vz  = 5 V             ………………………………… (01) 

 

 (iii) A  = Vout/(V+ − V-)            ………………………………… (01) 

A  = (14−2)/(100 × 10-6)           ………………………………… (01) 

A  = 120,000            ………………………………… (01) 
 

(iv) u| ysre t<sh hgf;a ldrld;aul j¾Olfha Ok w.%fha fjda,aàh;dj 5 V  g 
jvd wvqfõ'                                                  ………………………………… (01) 

fuh ldrld;aul j¾Olfha m%;sodkh Y+kHh (0 V) lrd hEug i,iajhs fyda    
RK ix;Dma; fõ                            .................................................  (01) 
fuh g%dkaisiagrh lmd yßk úêhg (g%dkaisiagrh  l%shd;aul fkdfõ& m;a ùug 
i,iajhs                                       ……………………………….. (01) 
tuksid, iQ¾h mek,h yryd cks; jk fjda,aàh;djh negßh yryd mj;sk  

fjda,aàh;djhg  iudk fõ'            ………………………………………… (01) 
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(a) 𝛾 =
𝑉2−𝑉1

𝑉1(𝜃2−𝜃1)
                                               ……………………………………….(01)         

     𝑉1 hkq  𝜃1 WIaK;ajfha§ mßudj jk w;r" 𝑉2 hkq 𝜃2 WIaK;ajfha§ mßudj fõ' ……… (01) 

 

(b) (i) fmg%,a ,Sgr 20 l ialkaOh  = 20 × 10-3  × 730          ………………………………. (01) 

                                               = 14.6 kg                        ……………………………………….  (01) 

 

      (ii) 𝑉27 = 𝑉7[1 + 𝛾(27 − 7)]                         …………………………………………..    (01) 
   
             𝑉27 = 1[1 + 9.6 × 10−4 × 20]                    …………………………………………….   (01) 
 

            𝑉27 = 1.019 m3                                      ………………………………………………..   (01) 

 

      (iii) 27 °C § fmg%,aj, >k;ajh = 
1×730

1.019
  (wdfoaYh i|yd)     ……………………   (01) 

         {úl,am l%uh: 𝜌27 =
𝜌7

1+𝛾(27−7)
  

                                             =
730

1+9.6×10−4×20
             ……(01)} 

                                                                    = 716 kg m-3   (716.4 kg m-3 )            …………………. . (01) 

 

      (iv)  27 °C § fmg%,a 20 l l ialkaOh = 716 × 20 × 10−3 (wdfoaYh i|yd) …………..  (01) 

 

                                                           = 14.3 kg (14.32 kg)      ……………………………... (01) 

 

      (v) wu;r ialkaOh  = 14.6 −14.3 (14.32)     (wdfoaYh i|yd) …………………………  (01) 

 

                               = 0.3 kg (fyda  0.28 kg)                              ……………………………….  (01) 

 
 

 (c) (i) 𝛾𝑟 = 𝛾𝑎 + 3𝛼                                                            …………………………………   (01) 

 

           oDYH mßud m%idrK;djh  = 9.60 × 10−4 − 3 × 2.4 × 10−5     ……………………. (01) 

                                                                     (wdfoaYh i|yd)   
                                                            = 8.88 × 10−4  °C−1                ……………………..   (01) 

 

      (ii) 𝑉27 = 𝑉7[1 + 8.88 × 10−4 × (27 − 7)]                                    ……………………… (01) 

 

           25,000 = 𝑉7[1 + 1.776 × 10−2] 

                   𝑉7 =
25,000

1+1.776×10−2                                                          ……………………….. (01) 

 

               𝑉7 = 24,500 ,Sgr                                                              ………………………. (01) 
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 {úl,am l%uh:       27 °C oS gexlsfha mßudj,  𝑉27 = 𝑉7[1 + 𝛾(𝜃2 − 𝜃1)]  

 

𝑉27 = 25000[1 + 3 × 2.4 × 10−5(27 − 7)]        ---------------------- (01) 

𝑉27 = 25036  

 27 °C oS fmg%,aj, mßudj,  

𝑉′27 = 𝑉′7[1 + 𝛼(𝜃2 − 𝜃1)] 

27 °C oS gexlsh iïmQ¾Kfhka fmg%,aj,ska msfrk ksid 

𝑉27 = 𝑉′27 

𝑉′27 = 𝑉′7[1 + 𝛾(𝜃2 − 𝜃1)] 

𝑉′7 = 𝑉′27[1 − 𝛾(𝜃2 − 𝜃1)] 

𝑉′7 = 25036[1 − 9.60 × 10−4(27 − 7)]  ………………………….. (01) 

𝑉′7 = 25036 × 0.9808 

𝑉′7 = 24555.3 

                7 °C oS fmg%,aj, mßudj = 24555.3 ,Sgr ……………..   (01) 

                                                                          fyda 

𝑉′27 = 𝑉′7[1 + 𝛾(𝜃2 − 𝜃1)] 

𝑉′7 = 25036/[1 + 9.60 × 10−4(27 − 7)]     ………  (01) 

𝑉′7 = 24564.36 ,Sgr                               ……………  (01) 

 

       (iii)    𝑄 = 𝑚𝑐∆𝜃                                                       ……………………………………  (01) 

   𝑄 = (𝑚𝑐∆𝜃)fmg%,a +(𝑚′𝑐′∆𝜃)f,day 

 
                 𝑄 = 24.5 × 730 × 2.2 × 103 × (27 − 7) + 2 × 103 × 5 × 102 × (27 − 7) 

……. (02) 

                     (tla tla wdfoaYh i|yd ,l=Kq 01 ne.ska)   
                = 8.07 × 108 J     (8.00 – 8.07) × 108 J                               ……………………  (01) 

                    
 
     (iv) 27°C § jd;fha mSvkh 𝑃27𝑎𝑖𝑟  kï 

 

               
1.0 ×105

273+7
=

𝑃27𝑎𝑖𝑟

273+27
                                        ………………………………………  (01) 

          

𝑃27𝑎𝑖𝑟 = 1.07 × 105 Pa       
  

uq¿ mSvkh    =  𝑃27 jdIam +  𝑃27 jd;h                ………………………………………. (01) 

 

                              = 7.47 × 104 + 1.07 × 105   (tl;= lsÍu i|yd)          …………..  (01) 
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𝑃27 uq¿ = 1.82 × 105 Pa      (1.81 – 1.82) × 105                                ……………… ..(01) 

 

 

 

        (v) fmg%,a jdIam i|yd   𝑃𝑉 = 𝑛𝑅𝑇  fh§fuka                   ………………………. ..(01)  
                                                       

 

    𝑛jdIam =
7.47 ×104 ×12.5

8.3×(273+27)
   (wdfoaYh i|yd)                …………………………….   (01) 

                    

 𝑛jdIam = 375 ujq,                                                    ……………………………………   (01)    
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(a) we,a*d/𝛼, îgd/𝛽 iy .eud/𝛾 úlsrK, X lsrK, wka;ÍlaI  lsrK                        ………  (02)                                                                                                                                       

         (by; tajdhska ´kEu 03 la; ksjerÈ ms<s;=re folla i|yd ,l=Kq 01)                                          

                                                                                                                                                                                                                                                  

(b) il%Sh ud;%dudkhla uÕska (tu wjia:dfõ§u) ksrdjrK w.h ,nd .; yel' 

fyda 
      il%Sh ud;%dudk (tu wjia:dfõ§u) úlsrK uÜgu ukshs                   ………………... (02)                                                                                                                                                                                                                                 

(c)  

                                
𝐴

𝐴0
=

1

2𝑛                                                                       ………………… (02)                                       

 

                            
𝐴

64
=

1

23                                                                          ………………   (01)                                                

 

                            𝐴 = 8                                                                            ………………. (01) 

                         (ksjerÈ ms<s;=r i|yd iïmQ¾K ,l=Kq m%odkh lrkak) 

 
 

(d)  úlsrKj, we;s fjkia úksúo hEfï .=Kh $ n,h ksid     
fyda  
úlsrK j¾.h wkqj wjfYdaIl ;yvq fh§u uÕska tu úlsrK keje;aúh yel $ 
wjfYdaIKh fõ'                                                             ………………   (02)  

                        
(e)      
(i).   ;;amrhl§ m;kh jk fmdafgdak ixLHdj n kï" 
 

 

𝑛 ×6.6 ×10−34×3×108  

400×10−9 = 198 × 10−9                                              ………………   (02) 

                                (jï me;a; i|yd ,l=Kq 01" iudk lsÍu i|yd ,l+Kq 01) 

                                                                      
 

𝑛 =  4 × 1011 ;;amrhlg fmdafgdak                                        ………………… (02) 

 
                                                           

(ii). ;;amrhl§ úfudapkh jk bf,laafg%dak ixLHdj   =
10

100
× 4 × 1011               ……      (01) 

                                                                   (10% .ekSu i|yd)    
                      

                                              = 4 × 1010 ;;amrhlg bf,lafg%dak  
                     

                                                                  

ksmojk Odrdj  𝐼 =  4 × 1010 × 1.6 × 10−19    (wdfoaYh i|yd) ………………(01)                                                                                                                            
                                                     

                            I = 6.4 × 10−9A                                                 ……………….(01) 

 

(ksjerÈ ms<s;=r i|yd iïmQ¾K ,l=Kq m%odkh lrkak) 

 

 

 

 
 



Y%S ,xld úNd. fomd¾;fïka;=j        ryiH f,aLkhls' 

 
 

01 - fN!;sl úoHdj ^,l=Kq§fï mámdáh&  $ w'fmd'i' ^W'fm<& úNd.h - 2022 ^2023&  51 

 

(iii)   𝐾Wmßu =  ℎ𝑓 − 𝜙 fyda ( 
ℎ𝑐

𝜆
− 𝜙)    fh§fuka                                    ………………. (01) 

 

𝐾Wmßu =
6.6×10−34×3×108

400×10−9 − 2.0 × 1.6 × 10−19                           ………………..   (02) 
 

(m<uq mofha wdfoaYh i|yd ,l=Kq 01" fojk mofha wdfoaYh i|yd ,l+Kq 01) 
 

                                     = 1.75 × 10−19  J                                                ……………….   (01) 

 
                                

(f) 

     (i).    Wmßu ud;%dj =  250 ×
10

100 
     (10% ,nd .ekSu i|yd)                ……………….   (01)                               

                                                             

                          = 25 mSv/year                                                                     ……………….     (01)                                       

    (ii). 

             úlsrK ksrdjrKh =   25 ×
146

365 
×

6

24 
                                             ……………….      (03) 

                    ( 
146

365 
 Nd.h i|yd ,l=Kq 01"  

6

24 
 Nd.h i|yd ,l=Kq 01" .=Ks;h i|yd ,l+Kq 01) 

 

                                             = 2.5 mSv/year                                             …………………     (01) 

 
 

                 fuu w.h 20 mSv/year  g jvd wvq fõ'                                     ……………….      (01)  

                                    

     (iii).  

           úoHd{hd ksrdjrKh jk úlsrK Yla;sh   

               = 75 ×  2.5 × 10−3          (.=Ks;h i|yd)                                 …………………. (01)                                            

               =    0.1875 J    (1.87 – 1.88) × 10−1 J                                         ………………… (01)                                                                                                                  

                        

 

 


