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2.1.3. wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

,l=Kq °fï mámdáh - ˚ m;%h

  
 m%Yak ms<s;=r m%Yak ms<s;=r  
 wxlh   wxlh   
 

      01. ''''''''' 26. ''''''''' 

 02. ''''''''' 27. '''''''''  

 03. ''''''''' 28. '''''''''  

  04. ''''''''' 29. '''''''''  

 05. ''''''''' 30. '''''''''  

 06. ''''''''' 31. '''''''''  

 07. ''''''''' 32. '''''''''  

 08. ''''''''' 33. '''''''''  

 09. ''''''''' 34. '''''''''  

 10. ''''''''' 35. ''''''''' 

 11. ''''''''' 36. '''''''''

 12. ''''''''' 37. '''''''''

 13. ''''''''' 38. '''''''''

 14. ''''''''' 39. '''''''''

 15. '''''''''  40. '''''''''

 16. ''''''''' 41. '''''''''

 17. ''''''''' 42. '''''''''

 18. ''''''''' 43. '''''''''

 19. ''''''''' 44. '''''''''

 20. '''''''''  45. '''''''''

 21. '''''''''  46. '''''''''

 22. '''''''''  47. '''''''''

 23. '''''''''  48. '''''''''

 24. '''''''''  49. '''''''''

 25. '''''''''  50. '''''''''
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2.2.2 ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn|

 ks¯ÈK" ks.uk yd fhdackd

  Ú ˚˚ m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯CIK m%ia;dr 2, 3, 4.1, 4.2 yd 4.3 weiqfrka ilia 
lr we;'

A fldgi - jHqy.; rpkd

T  =  2π l
g   .....................................................................  (,l=Kq 01)
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:  t
0    

ys w.h wvq fõ' 

:  t
0    

ys w.h jeä fõ' 

´kEu tla ksjeros ms<s;=rla i|yd .................................................... (,l=Kq 01)

V  = D
 t

0   

(,l=Kq 01)

(,l=Kq 01)T  =  3 s

ms<s;=r  (  A 

fya;=j  (  A  ,laIfha°$ m:fha my< u ,laIfha ° wj,ïn nÜgdg Wm˙u fõ.hla$ 

            Wm˙u m%fõ.hla$ Wmrsu pd,l Yla;shla we;' 

            ms<s;=r iy fya;=j hk folu ksjer† kï .......................... (,l=Kq 01)

 IR  loïnh weig fkdfmfkk ksid loïNh" úYalïNh$ D yryd tl 

t,af,a fhduq ls¯ug wmyiqh     fyda 

loïnh f.da,dldr nÜgdf.a úYalïNh$ D yryd tl t,af,a fhduq ls¯ug 

myiqh                             fyda 

is,skavrdldr nÜgdf.a ´kEu yrialvla yryd u úYalïNh$ D ksh; fõ fyda 

f.da,dldr nÜgdf.a úYalïNh D jkqfha tla ia:dkhloS muKs fyda 

is,skavrdldr nÜgd Ndú; ls¯fuka v ys fodaYh wvq l< yelsh fyda 

f.da,dldr nÜgd u.ska loïnh wjysr lrk ≥r D jkqfha tla ia:dkhl° muKs            

                                    fyda 

is,skavrdldr nÜgd u.ska loïnh wjysr lrk nÜgf.a ´kEu yrialvla yryd u 

D fõ'

              ^´kEu tla ksjer† fya;=jla i|yd& ..........................       (,l=Kq 01)

D = Vt
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ms<s;=r  (  fkdyelsh     .......................................................... (,l=Kq 01)

^fya;=j  (  v
m
   m:fha my< u ,laIfha ° laIKsl fõ.h hs$ .Kkh lrk ,o 

            w.h idudkH$ wdikak w.hls'&  

I

I
0

t = 0 t = T t

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

^Y=kH ;Sj%;djfha m<, ld,h iu. jeä úh hq;=h' t wlaIh u; i<l=Kq ls¯ï 

wjYH fkdfõ' wvqu ;rñka ;j;a tla Y=kH ;Sj%;d m%foaYhla j;a meye†,sj we| 

;sìh hq;=h' ;Sj%;d uÜgfï fjkia ùu fkdi,ld y˙kak&

Yla;s ydksh   =  1
    2

(0.1) (0.442 − 0.422 ) = 8.6 × 10−4 J ................  (,l=Kq 01)

^ksjer† wdfoaYh i|yd fyda wjidk ms<s;=r i|yd&

(I
0  
ksh; fkdjqj o tajd fkdi,ld 

,l=Kq ,nd fokak') 
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  (i) c, ;dmlfha c,h fyd|ska uka;kh ls¯u

 (ii) c, ;dmlh foig iy bj;g nkaika odylh p,kh ls¯u fyda wvq iy jeä f,i 

     oe,a, md,kh ls¯u

(iii) WIaK;ajh iqΩ m%udKhlska fiñka jeälr kej; wvqjeä ls¯u yd md,kh ls¯u 

                          ^ms<s;=re folu ksjer† kï&  ....................................... (,l=Kq 01)

(i)  ialkaOh$ fu!, ixLHdj (ii)  m˙udj 

 ^ms<s;=re folu ksjer† kï& ........................... (,l=Kq 01)

n,anh msg;ska we;s jdhq m%udKh wju ls¯ug$ fkdi<ld ye¯ug fyda wjYH$ ukskq ,nk 
WIaK;ajfha fkdue;s jdhq m%udKh wju ls¯ug$ fkdi<ld ye¯ug ............. (,l=Kq 01)

c,fha iy n,anh ;=< jdhqfõ WIaK;aj iudk nj iy;sl ls¯ug fyda n,anh ;=< jdhqfõ 
WIaK;ajh WIaK;ajudk mdGdxlh b;d lsÜgqfjka wkq.ukh ls¯ug$ ;dm iu;=,s;djh 
                                    (,l=Kq 01)

c, ;dmlfha$ WIaK;ajudkfha ksh; WIaK;ajhla mj;ajd .kakd w;r;=r A/B k,h ;=< 
fkdief,k$ fjkia fkdjk ri†h uÜgula iy;sl ls¯u .......................... (,l=Kq 01)
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α  = 

X  = 

(X − X0)
5l0θ

X   =   5αl0θ  +  X0  .................................................... (01)

fyda

(ql0α 

p ) θ  +  X0  ............................................... (01)

               

    

         

                                     

 

M ys fl<jr$ wp, i<l=K$ or®Ylh A k,h ;=< ri†h uÜgu yd iamr®Y jk  
;=re B  k,h by<g fyda my<g p,kh ls¯u  .................................................... (,l=Kq 01)

fyda

H + h h 

0 0 
θ fyda T  fyda WIaK;ajh θ fyda T  fyda WIaK;ajh 

•       wkql%uKh Okùu m%udKj;a" θ wlaIhg iudka;r fkdjk ´kEu fr®Ldjls'  

      wlaI kï ls¯u iy fmkajd we;s m˙† ir, fr®Ldjla we|Su ........................ (,l=Kq 01)
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    ldph  

m%;sìïn l+r$ 

ksfõIK l+r 

kï ls¯u ^whs;u y;ru&    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

wdOdrl iuÛ whs;u ^whs;u y;ru& ''''''''''''''''''''''''''''''''''''''''''''''''''' 

^fuu ,l=K ,nd°ug ishΩu whs;u kshu wdldrfhka ia:dk.; 

lr ;sìh hq;=hs'& ^l+rej, Wi i,lkak'& 

^ms<s.; yels fjk;a ´kEu rEmigyklg fuu ,l=K fokak& 

;, or®mKhla u; ;nd m¯laIKh ls¯ug o ,l=Kq ° we;'

ldpfhys ^o<& kdNSh ≥r    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

wE; msysá jia;=jl m%;sìïnh ì;a;shla$ ;yvqjla u;g kdNs.; lrñka 

kdNSh ≥r ksudkh ls¯u  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

ksfõIK l+r wei foig f.k hd hq;=hs' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

  l+re m%ldY ^m%Odk& wlaIh u; msysgd fkdue; ''''''''''''''''''''''''''''''' (,l=Kq 01)

  ldph we, ù we;'  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

(,l=Kq 01)

(,l=Kq 01)
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 (vy;yh cUg;gbfSk; jFe;j ,lj;jpy; ,t;nthOq;fpy; ,Ug;gpd; ,g; Gs;spia  
 toq;fTk;) 

 (VjhtnjhU Vw;fg;glj;jf;f NtW glj;jpw;F Gs;spfis toq;Ff) 

 (mz;zsthd) tpy;iyapd; Ftpaj;J}uk; ……………………….…………….(01) 

njhiytpYs;s nghUspd; tpk;gj;ij jpiuapy;/ Rtupy; Ftpj;J  
Ftpaj;J}uj;ij fzpj;jy; …………………………………….…………..……..(01) 

(i) Crpfs;:- Crpfs; xspapay;(jiyik)mr;rpy; ,y;yhjpUj;jy;…....(01) 
(ii) tpy;iy:- tpy;iy rha;e;jpUj;jy; ..………      ………………..…. (01) 

    fz;iz Nehf;fp mtjhdpg;G Crpia mirf;f Ntz;Lk; …………….…… (01) 

 
1 1 1  
v u f
  njf;fhl;bd; / rupahd tiutpyf;fdk;  OR 

 
1 1 1
v u f
   nka; - Neu; ck; khak; - kiwAk; ………..…………………… (01) 

jpiu 

nghUs; 
Crp 

tpk;g Crp 
mtjhdpg;G 
Crp 

tpy;iy 

Nkir 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

ldáiSkshdkq l%uh f,i kï ls¯u$ ksjer† wr®: ±laùu

 ;d;aúl Ok iy w;d;aúl iDK 

fyda 

    wlaI folu ksjer†j kï ls¯u i|yd '''''''''''''''''' (,l=Kq 01)

^w;d;aúl m%;sìïn& 

^w;d;aúl m%;sìïn& 

^;d;aúl m%;sìïn& 

^;d;aúl m%;sìïn& 

fyda

ldáiSkshdkq ,l=Kq iïuq;sh ;d;aúl Ok" w;d;aúl iDK ,l=Kq 

iïuq;sh 

^,l=Kq iïuq;shg wod< ksjer† m%ia;drh& '''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

igyk ( (a) ys° l+re ,l=Kq lr we;af;a ldpfhys tlu me;af;a kï

^w;d;aúl m%;sìïn& m%ia;drh Bg wkqrEm mdolh u; we|sh hq;=hs'

1
u 

1
v 

1
u 

1
v 

1
u 

1
v 
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     OR  …….. (01) 

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

 

 

 (%d;W cUg;gbfisAk; tiue;jhy; ,g; Gs;spiag; ngwyhk;) 

 

 jilg; ngl;b ……………………………………….…………...………… (01) 
 (NtW cUg;gbfSf;F Gs;spapy;iy) 

  𝑉�� = 𝐸�𝑅
𝑟�+𝑅

     ………………...…….………(01) 

  𝑘𝑙 = 𝐸�𝑅
𝑟�+𝑅

     …………………...………….(01) 

  (NtW rupahd epWtYf;F Gs;spia toq;fTk;) 

𝑘𝑙� = 𝐸�𝑚�𝑙1
𝑟�+𝑚�𝑙1

   ………………………...…………….(01) 

1
𝑘𝑙�

= 𝑟� + 𝑚�𝑙1
𝐸�𝑚�𝑙1

 

1
𝑙�

= 𝑘𝑟�
𝐸�𝑚�

. 1𝑙1 + 𝑘
𝐸�

  …………….………………………..(01) 

  m0 =
ntlL; jJ; z;L

gbj;jpwd;
r0       OR      0

0

m
r

 = ntlL; jJ; z;L

gbj;jpwd;
………...…………..(01) 

G P Q  P Q 

Vida rhj;jpakhd Mspf; 
 FwpaPLfs; 

OR 

 

OR-( )- 
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     OR  …….. (01) 

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

 

 

 (%d;W cUg;gbfisAk; tiue;jhy; ,g; Gs;spiag; ngwyhk;) 

 

 jilg; ngl;b ……………………………………….…………...………… (01) 
 (NtW cUg;gbfSf;F Gs;spapy;iy) 

  𝑉�� = 𝐸�𝑅
𝑟�+𝑅

     ………………...…….………(01) 

  𝑘𝑙 = 𝐸�𝑅
𝑟�+𝑅

     …………………...………….(01) 

  (NtW rupahd epWtYf;F Gs;spia toq;fTk;) 

𝑘𝑙� = 𝐸�𝑚�𝑙1
𝑟�+𝑚�𝑙1

   ………………………...…………….(01) 

1
𝑘𝑙�

= 𝑟� + 𝑚�𝑙1
𝐸�𝑚�𝑙1

 

1
𝑙�

= 𝑘𝑟�
𝐸�𝑚�

. 1𝑙1 + 𝑘
𝐸�

  …………….………………………..(01) 

  m0 =
ntlL; jJ; z;L

gbj;jpwd;
r0       OR      0

0

m
r

 = ntlL; jJ; z;L

gbj;jpwd;
………...…………..(01) 

G P Q  P Q 

Vida rhj;jpakhd Mspf; 
 FwpaPLfs; 

OR 

 

OR-( )- 

 

fyda

 ^fuu ,l=K ,nd .ekSug whs;u ;=ku we| ;sìh hq;=hs&
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     OR  …….. (01) 

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

 

 

 (%d;W cUg;gbfisAk; tiue;jhy; ,g; Gs;spiag; ngwyhk;) 

 

 jilg; ngl;b ……………………………………….…………...………… (01) 
 (NtW cUg;gbfSf;F Gs;spapy;iy) 

  𝑉�� = 𝐸�𝑅
𝑟�+𝑅

     ………………...…….………(01) 

  𝑘𝑙 = 𝐸�𝑅
𝑟�+𝑅

     …………………...………….(01) 

  (NtW rupahd epWtYf;F Gs;spia toq;fTk;) 

𝑘𝑙� = 𝐸�𝑚�𝑙1
𝑟�+𝑚�𝑙1

   ………………………...…………….(01) 

1
𝑘𝑙�

= 𝑟� + 𝑚�𝑙1
𝐸�𝑚�𝑙1

 

1
𝑙�

= 𝑘𝑟�
𝐸�𝑚�

. 1𝑙1 + 𝑘
𝐸�

  …………….………………………..(01) 

  m0 =
ntlL; jJ; z;L

gbj;jpwd;
r0       OR      0

0

m
r

 = ntlL; jJ; z;L

gbj;jpwd;
………...…………..(01) 

G P Q  P Q 

Vida rhj;jpakhd Mspf; 
 FwpaPLfs; 

OR 

 

OR-( )- 
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     OR  …….. (01) 

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

 

 

 (%d;W cUg;gbfisAk; tiue;jhy; ,g; Gs;spiag; ngwyhk;) 

 

 jilg; ngl;b ……………………………………….…………...………… (01) 
 (NtW cUg;gbfSf;F Gs;spapy;iy) 

  𝑉�� = 𝐸�𝑅
𝑟�+𝑅

     ………………...…….………(01) 

  𝑘𝑙 = 𝐸�𝑅
𝑟�+𝑅

     …………………...………….(01) 

  (NtW rupahd epWtYf;F Gs;spia toq;fTk;) 

𝑘𝑙� = 𝐸�𝑚�𝑙1
𝑟�+𝑚�𝑙1

   ………………………...…………….(01) 

1
𝑘𝑙�

= 𝑟� + 𝑚�𝑙1
𝐸�𝑚�𝑙1

 

1
𝑙�

= 𝑘𝑟�
𝐸�𝑚�

. 1𝑙1 + 𝑘
𝐸�

  …………….………………………..(01) 

  m0 =
ntlL; jJ; z;L

gbj;jpwd;
r0       OR      0

0

m
r

 = ntlL; jJ; z;L

gbj;jpwd;
………...…………..(01) 

G P Q  P Q 

Vida rhj;jpakhd Mspf; 
 FwpaPLfs; 

OR 

 

OR-( )- 

 

[ms<s.; yels wfkl=;a iaúÉÑ ixfla; fyda fyda

m%;sfrdaO fmÜáh  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
                           ^wfkl=;a whs;u i|yd ,l=Kq ke;'& 
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     OR  …….. (01) 

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

 

 

 (%d;W cUg;gbfisAk; tiue;jhy; ,g; Gs;spiag; ngwyhk;) 

 

 jilg; ngl;b ……………………………………….…………...………… (01) 
 (NtW cUg;gbfSf;F Gs;spapy;iy) 

  𝑉�� = 𝐸�𝑅
𝑟�+𝑅

     ………………...…….………(01) 

  𝑘𝑙 = 𝐸�𝑅
𝑟�+𝑅

     …………………...………….(01) 

  (NtW rupahd epWtYf;F Gs;spia toq;fTk;) 

𝑘𝑙� = 𝐸�𝑚�𝑙1
𝑟�+𝑚�𝑙1

   ………………………...…………….(01) 

1
𝑘𝑙�

= 𝑟� + 𝑚�𝑙1
𝐸�𝑚�𝑙1

 

1
𝑙�

= 𝑘𝑟�
𝐸�𝑚�

. 1𝑙1 + 𝑘
𝐸�

  …………….………………………..(01) 

  m0 =
ntlL; jJ; z;L

gbj;jpwd;
r0       OR      0

0

m
r

 = ntlL; jJ; z;L

gbj;jpwd;
………...…………..(01) 

G P Q  P Q 

Vida rhj;jpakhd Mspf; 
 FwpaPLfs; 

OR 

 

OR-( )- 
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     OR  …….. (01) 

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

 

 

 (%d;W cUg;gbfisAk; tiue;jhy; ,g; Gs;spiag; ngwyhk;) 

 

 jilg; ngl;b ……………………………………….…………...………… (01) 
 (NtW cUg;gbfSf;F Gs;spapy;iy) 

  𝑉�� = 𝐸�𝑅
𝑟�+𝑅

     ………………...…….………(01) 

  𝑘𝑙 = 𝐸�𝑅
𝑟�+𝑅

     …………………...………….(01) 

  (NtW rupahd epWtYf;F Gs;spia toq;fTk;) 

𝑘𝑙� = 𝐸�𝑚�𝑙1
𝑟�+𝑚�𝑙1

   ………………………...…………….(01) 

1
𝑘𝑙�

= 𝑟� + 𝑚�𝑙1
𝐸�𝑚�𝑙1

 

1
𝑙�

= 𝑘𝑟�
𝐸�𝑚�

. 1𝑙1 + 𝑘
𝐸�

  …………….………………………..(01) 

  m0 =
ntlL; jJ; z;L

gbj;jpwd;
r0       OR      0

0

m
r

 = ntlL; jJ; z;L

gbj;jpwd;
………...…………..(01) 

G P Q  P Q 

Vida rhj;jpakhd Mspf; 
 FwpaPLfs; 

OR 

 

OR-( )- 

 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

^´kEu ksjer† jHq;amkakhlg ,l=Kq m%odkh lrkak'& 

  ^ksjer† ´kEu wdldrhla& 

'''''''''''''''''''''''''''''' (,l=Kq 01)
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
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     OR  …….. (01) 

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

 

 

 (%d;W cUg;gbfisAk; tiue;jhy; ,g; Gs;spiag; ngwyhk;) 

 

 jilg; ngl;b ……………………………………….…………...………… (01) 
 (NtW cUg;gbfSf;F Gs;spapy;iy) 

  𝑉�� = 𝐸�𝑅
𝑟�+𝑅

     ………………...…….………(01) 

  𝑘𝑙 = 𝐸�𝑅
𝑟�+𝑅

     …………………...………….(01) 

  (NtW rupahd epWtYf;F Gs;spia toq;fTk;) 

𝑘𝑙� = 𝐸�𝑚�𝑙1
𝑟�+𝑚�𝑙1

   ………………………...…………….(01) 

1
𝑘𝑙�

= 𝑟� + 𝑚�𝑙1
𝐸�𝑚�𝑙1

 

1
𝑙�

= 𝑘𝑟�
𝐸�𝑚�

. 1𝑙1 + 𝑘
𝐸�

  …………….………………………..(01) 

  m0 =
ntlL; jJ; z;L

gbj;jpwd;
r0       OR      0

0

m
r

 = ntlL; jJ; z;L

gbj;jpwd;
………...…………..(01) 

G P Q  P Q 

Vida rhj;jpakhd Mspf; 
 FwpaPLfs; 

OR 

 

OR-( )- 
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     OR  …….. (01) 

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

 

 

 (%d;W cUg;gbfisAk; tiue;jhy; ,g; Gs;spiag; ngwyhk;) 

 

 jilg; ngl;b ……………………………………….…………...………… (01) 
 (NtW cUg;gbfSf;F Gs;spapy;iy) 

  𝑉�� = 𝐸�𝑅
𝑟�+𝑅

     ………………...…….………(01) 

  𝑘𝑙 = 𝐸�𝑅
𝑟�+𝑅

     …………………...………….(01) 

  (NtW rupahd epWtYf;F Gs;spia toq;fTk;) 

𝑘𝑙� = 𝐸�𝑚�𝑙1
𝑟�+𝑚�𝑙1

   ………………………...…………….(01) 

1
𝑘𝑙�

= 𝑟� + 𝑚�𝑙1
𝐸�𝑚�𝑙1

 

1
𝑙�

= 𝑘𝑟�
𝐸�𝑚�

. 1𝑙1 + 𝑘
𝐸�

  …………….………………………..(01) 

  m0 =
ntlL; jJ; z;L

gbj;jpwd;
r0       OR      0

0

m
r

 = ntlL; jJ; z;L

gbj;jpwd;
………...…………..(01) 

G P Q  P Q 

Vida rhj;jpakhd Mspf; 
 FwpaPLfs; 

OR 

 

OR-( )- 

 

''''''''''''''' (,l=Kq 01)= 
wka;#LKavh wka;#LKavh 

wkql%uKh wkql%uKh 
fyda

m0 m0   =  r0r0

fyda fydaR   = 
ρ l
A

l   = 
RA
ρ l   =

50 × [ 3 × (0.8 × 10−4)2] 
10−6

wdfoaYh ksjer† úh hq;=hs 

                        (,l=Kq 01)

l   = 0.96 m   fyda   96 cm

^π ys w.h 3.14 f,i f.k we;akï ms<s;=r 1.0 m fõ'& 
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 𝑅 = �𝑙
�OR𝑙 = 𝑅�

� OR   𝑙 = �0 �×�3�0.�×10����m��
10�6� m rupahd gpujpaplYld; 

…….…………...(01) 

 

𝑙 = 0.96 m OR 96 cm    ...…………….…………………….(01) 

     ( MdJ 3.14 vd vLf;fg;gl;lhy; tpil 1.0 m MFk;) 

 

  

 

 

 

 

 

(ief;FNuhk; fk;gpapYs;s Gs;sp O ck; C ck; mOj;jkhdp Rw;wpypYs;s 

Gs;spfs; X, Y cld; ,izf;fg;gl Ntz;Lk; 25 cm f;Fk; 75 cm ck; 

Fwpf;fg;gl;l kPw;wu; msTrl;lj;jpy; mtw;wpw;fpilapy; VjhtJ Gs;sp 

Cmz;zsthf Fwpf;fg;gl;lhy; Vw;Wf; nfhs;sTk;)……………………… (01) 

 

 

C O 

X Y 

25 cm 

 

75 cm 

^ksfl%daï lïìfha O iy C ,laIH úNjudk 

m˙m:fha X iy Y ,laIHj,g iïnkaO 

lr ;sìh hq;=h' ógr flda≥j u; wdikak 

f,i 25 cm  iy 75 cm i<l=Kq w;r ´kEu 

,laIHhla C i|yd ksjer† ,laIHhla f,i 

ms<s.kak'&      (,l=Kq 01)
       

 

 

 

 

 

 

 

 

 

 

 

 



- 41 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2015

 B  fldgi - rpkd 

  (a) (i) jdhq wKqjl wdrïNl .uH;djh  =  mv
   ;yvqj iuÛ .eàfuka miq wjidk .uH;djh  = −mv
  tla wKqjl .uH;djfha fjkiaùu               =  mv  − (− mv)
   =  2mv      ''''''''''''''''''''''''''''' (,l=Kq 01)

     (ii) tall ld,hl° ;yvqj yd .efgk wKqj, uqΩ ialkaOh =  Avd  '''''''''''''''' (,l=Kq 01)

   jd; ialkaOfha .uH;dj fjkiaùfï iS>%;djh  =  2(Avd)v ''''''''''''''''''''''''' (,l=Kq 01)

   ^n,h = .uH;dj fjkiaùfï iS>%;djh& 

  ∴  F = 2Adv2

 

 (b) (i)  P =  F
D
v           ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

    (ii)    P =  KAdv3   

                       =  (0.2) × (2) × (1.3) × (25)3   
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

       =  8125 W (8120 W 8125 W) '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
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      (iii)     uqΩ cjh  =  8125 W + 6000 W 
  =  14125 W (14120 W − 14125 W) '''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
  

              (iv)      126 kmh−1 (35 m s−1)  fõ.fhys mj;ajd .ekSug wjYH cjh 

  =  KAdv3   =   (0.2) × (2) × (1.3) × (35)3   
 

 =  22295W (22290 W − 22295 W) ''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
    
            wjYH wu;r cjh =  22295W − 8125 W 
                =  14170 W (14165 W − 14175 W) ''''''''''''''''''''''''''' (,l=Kq 01)

  

úl,am l%uh ( 1 

126 kmh−1 (35 m s−1)  fõ.fhys mj;ajd .ekSug wjYH wu;r cjh"

    =   (0.2) × (2) × (1.3) × [(35)3  −  (25)3 ]  '''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

 =   14170 W    (14165 W − 14175 W)  ''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
 

       

úl,am l%uh ( 2 

cjh v3g iudkqmd;sl jk w;r wfkl=;a cj wjYH;djhka ksh; fõ' 126 kmh−1

(35 m s−1) fõ.fhys mj;ajd .ekSug wjYH wu;r cjh"

    

=  
 

          =    14170 W    (14165 W − 14175 W)  ''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

[8125            − 8125]  353   

 25  )( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

                  (v)     tall ld,hla ;=< fudagr® r:h wdk;sh †f.a v ≥rla .uka lrk w;r tu ld,h 

        ;=< isria h  = v sin30 Wilg Tijd we;'         
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= (0.2)  (2)  (1.3)  (35)3…………. (01) 
                                                         =   22295 W (22290 W – 22295 W) 
Njitg;gLk; NkyjpftY= 22295W – 8125 W  
     = 14170 W (14165 W – 14175 W) ……(01) 
 
 khw;WKiw: (1) 

 126 km h-1 (35 m s-1) ,y; fjpiaNgZk;NghJNjitg;gLk;  NkyjpftY 

 = (0.2) × (2 m2) × (1.3 kg m−3)[(35 m s−1)3 − (25 m s−1)3]…(01) 

= 14170 W        (14165 W – 14175 W) ..............…………….(01) 

 

 khw;WKiw: (2) 

tY3 ,w;FNeu;tpfpjrkDk; kw;iwatYNjitfs; njhlu;e;JkhwhJ ,Uf;Fk;. 

126 km h-1 (35 m s-1) ,y; NgZk;NghJNjitg;gLk; NkyjpftY 

=  �8125 W �35 m s−1
25 m s−1�

3
− 8125 W�  ……………………(01) 

= 14170 W OR (14180 W)  ...........…………….(01) 

rha;tpd; topNaxuyFNeuj;jpy; thfdk;   

 nrd;w J}uk; MfTk; Fwpj;j ,e;Neuj;jpy;   
mJepiyf;Fj;jhfcau;e;jcauk;  

 h=  sin 30 

Njitg;gLk; NkyjpftY= 𝑚𝑔𝑣 sin30  ….………….……….(01) 

= 1200 kg × 10 N kg−1  × 25 m s−1  × 0.05                   
                               = 15000 W   ……..………..………………...…….(01) 

 
 khw;WKiw:  

epiwapd;fhuzkhffPo; Nehf;fpnraw;gLk; tpir= mg sin 30 

Njitg;gLk; NkyjpftY= mg sin 30 …………………………………. (01) 

                         = 1200 kg × 10 N kg−1   × 0.05   × 25  
 = 15000 W  …..………...…………...…….(01) 

1 ,yPw;wu; ngw;Nwhiyvupg;gjdhy; rpy;iynrYj;jghtpf;fg;gLk;  

 rf;jpapdsT= (4 × 107) × 15
100 

        wjYH wu;r cjh  =  mgv sin30                       ''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

                 =  1200  ×  10 × 25 × 0.05 

                  =  15000 W                    '''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

          

úl,am l%uh (

tys nr ksid m%;sfrdaë n,h =  15 sin 30

wjYH wu;r cjh           =  mgv sin30  v   '''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

           =  1200  ×  10 × 25 × 0.05 

            =  15000 W     '''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
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   (c)     fmÜr,a ,Sgr 1la oykfhka ,efnk Yla;sfhka   
(4 × 107) ×=  15

100
=  6 × 106  J l

−1
 
   

   frdao lerleùug Ndú; l< Yla;s m%udKh   

    

 (i)     90 kmh−1 fõ.h mj;ajd .ekSug 
   =  14125 J s

−1
 (14120 − 14125) J s

−1
 [b(iii) j,ska]

 

     ;;amrhlg wjYH Yla;sh 

       fmÜr,a ,Sgr 1la oykfhka fudagr®  
= 6 × 106  

14125     r:h Odjkh l< yels uqΩ ld,h                             ''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

    ^ksjer† wfoaYhg& 

                                                 =  424.8 s l
−1

 

      ;;amr 424.8 ° .uka l< ≥r  =  (25 × 10−3) × (424.8)

          bkaOk ldr®hÈu;dj         =  10.6 Km l
−1

 
 
    ''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

 
         

 
úl,am l%uh ( 

90 km h−1 fõ.fhys mj;ajd .ekSug ;;amrhlg wjYH Yla;sh" 

   =  14125 J s
−1

 (14120 − 14125) J s
−1

 [b(iii) j,ska] 

   1 s hk ≥r              Km    fõ.h             Kms
−1

 fmÜr,a ,Sgr 1la u.ska Odjkh l< ≥r                          '''''''' (,l=Kq 01)

          ^ksjer† wfoaYhg&     

 bkaOk ldr®hÈu;dj =  10.6  Km l
−1

 
 
''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

=     90
60 × 60

=     90
60 × 60

    90
60 × 60

= 6 × 106  

14125
×

          (ii)    iq<Ûg idfmalaIj fudagr® r:fha fõ.h =  90 km h−1 +  36 km h−1 =  126 km h−1 

      126 km h−1  fõ.h mj;ajd  
 =  0.2 × 2 × 1.3 × (3.5 × 10)2 × 25 + 6000 

     .ekSug wjYH uqΩ cjh  

                                                      =  (21920 − 21925) 
                                                       =  15925 + 6000
                                                      =  21925 W  (21920 − 21925)   ''''''''''''''''''''''' (,l=Kq 01)

      bkaOk ldr®hÈu;dj  =     10.6  

21925
× 14125

                 =  6.8 Km h 
−1 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (,l=Kq 01)

       

úl,am l%uh (  

126 kmh−1 (35 m s−1)  fõ.h mj;ajd .ekSug ;;amrhlg wjYH Yla;sh 

                =   [(0.2) × (2) × (1.3) ×  (35)2  ×  25] + 6000 
      =  21925 W     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

bkaOk ldr®hÈu;dj  = 

                                      =  6.8 Km h 
−1 

   ''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

  10.6  

21925
× 14125
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     (a)     lfnd<" uekag,h iy uOHh (fldgia ;=ku ksjer† ú hq;=h') ''''''''''''''''''''' (,l=Kq 01)
     (b)   wfOdaf.da,h ;=< we;s ixjyk Odrd ksid '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
  (c)     kdNshg fl<skau by<ska mD:ßú mDIaGh u; jQ ,laIHh N+ lïmkfha wmsflakaøh fõ'  

  (,l=Kq 01)
 (d)    P ;rx. iïmSvk ;rx. jk w;r tajdg mD:ßúfha ´kEu fldgila yryd ^>k

   fyda ;r,& .uka l< yelsh' kuq;a S ;rx. ;,hla ;=< fkdmj;sk úrEmK n, u;  

 r|d mj;S'  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
 
 (e)    P ;rx. 

S ;rx. 

•

•

;rx. m%pdrKh 

;rx. m%pdrKh 

udOHfha wxY=j, lïmkh 

udOHfha wxY=j, lïmkh 

                                                          '''''''''''''''''''''''''''''''''''''''''''''(,l=Kq 01)

                                                                                     '''''''''''''''''''''''''''''''''''''''''''(,l=Kq 01)   
   ^udOHfha wxY=j, lïmk wdldrh B;, folla u.ska ±laúh hq;= w;r wvqu ;rñka  

 tla rEmigyklaj;a meye†,sj kï l< hq;=hs'& 

    (f)   N+ lïmkhl isg úYd, ≥rj,aj,° N+ lïmk igyfka S ;rx. fkd;sîu$ igyka

   fkdùu                                                   '''''''''''''''''''''''''''''''''''''(,l=Kq 01)
    (g)    

•

•
•

S3

O
S1S2

  

                                                     '''''''''''''''''''''''''''''''''''''(,l=Kq 02)
  

  

  

  

[fmd≥ f√ok ,laIHhla iys; jD;a; ;=kla i|yd ,l=Kq 01 hs'] 
[ksjeros O ,laIHh i|yd ,l=Kq 01 hs'] 
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     (a)     lfnd<" uekag,h iy uOHh (fldgia ;=ku ksjer† ú hq;=h') ''''''''''''''''''''' (,l=Kq 01)
     (b)   wfOdaf.da,h ;=< we;s ixjyk Odrd ksid '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
  (c)     kdNshg fl<skau by<ska mD:ßú mDIaGh u; jQ ,laIHh N+ lïmkfha wmsflakaøh fõ'  

  (,l=Kq 01)
 (d)    P ;rx. iïmSvk ;rx. jk w;r tajdg mD:ßúfha ´kEu fldgila yryd ^>k

   fyda ;r,& .uka l< yelsh' kuq;a S ;rx. ;,hla ;=< fkdmj;sk úrEmK n, u;  

 r|d mj;S'  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
 
 (e)    P ;rx. 

S ;rx. 

•

•

;rx. m%pdrKh 

;rx. m%pdrKh 

udOHfha wxY=j, lïmkh 

udOHfha wxY=j, lïmkh 

                                                          '''''''''''''''''''''''''''''''''''''''''''''(,l=Kq 01)

                                                                                     ''''''''''''''''''''''''''''''''''''''''''''(,l=Kq 01)   
   ^udOHfha wxY=j, lïmk wdldrh B;, folla u.ska ±laúh hq;= w;r wvqu ;rñka  

 tla rEmigyklaj;a meye†,sj kï l< hq;=hs'& 

    (f)   N+ lïmkhl isg úYd, ≥rj,aj,° N+ lïmk igyfka S ;rx. fkd;sîu$ igyka

   fkdùu                                                   ''''''''''''''''''''''''''''''''''''''(,l=Kq 01)

    (g)   

•

•
•

S3

O
S1S2

 
  

                                                     '''''''''''''''''''''''''''''''''''''''(,l=Kq 02)
  

  

  

  

    [fmd≥ f√ok ,laIHhla iys; jD;a; ;=kla i|yd ,l=Kq 01 hs'] 
[ksjeros O ,laIHh i|yd ,l=Kq 01 hs'] 
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uOHia:dk O ,laIHfha ´kEu me;a;l msysáh yelsh' iïmQr®K jD;a; we|Su 

wkjYHhhs'&

   (h)  Δt = 40 s  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

d  = 

   = 

40 s  [ ]5 km s−1  ×  4 km s−1  

5 km s−1  − 4 km s−1  

800 km  ^fydA 8 × 105 & ''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

   (i)     M    =  7.9 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

  (j)     log E   =  4.4 + 1.5 (7.9)  (M i|yd wdfoaYhg) 

      E   =  1.8 × 1016 J  (1.78 − 1.80) × 1016 J  ''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

      (k)    log  
E

S

E
N

(  )
E

S

E
N

(  )

=  1.5 (9.1 − 7.9 )  

=  101.8   =  63

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
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  (a) (i) P  -  iudkqmd;sl iSudj         ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

      ^iudkqmd;sl ,laIHh$ m%;Hdia:;d iSudj g ,l=Kq fkdue;'& 

   

      Q  -  fNaok ,laIHh fyda ì∫ï ,laIHh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

  (ii)  wd;kH m%;Hdn,h  =  F
A

  = 4.5 × 10
3

 3 × 10−4
 

      

                                           

                                                  

                       
             =  1.5 × 107  Nm−2

      ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (,l=Kq 01)    
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(iii)  wd;kH úl%shdj   =  
Δl 
 l(  ) =  =  (  )

F

A

E
1.5 × 10

7

1.5 × 1010

  

                                         
=  10−3   =  0.001 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

 (iv)  kj †.   =  l
2 
 =  (l + Δl)     =  

Δl
l 

  (l +   ) =  l (1 +0.001)

  =    0.25025 m  fyda  25.025 cm '''''''''''''''''''' (,l=Kq 01) 

      ^ms<s;=r cm j,ska m%ldY lr we;akï tall ;sîu wksjdr®h fõ'&  

(b) (i)      
     '''''''''''''''''''''''''''''(,l=Kq 01)  =   = 

(

(

Δl
 l 

Δl
 l 

)

)

iïmSvl 

wd;kH 

E  wd;kH 

E  iïmSvl

1.6 × 10
10

1.6 × 1010

 
   
   
   
 

    =   1.6                      ^ksjer† m%ldYkh i|yd&    
    
  

    (ii)      ms<s;=r ( wd;;s ;;a;ajh hgf;a 

  idOdr”lrKh - fNaol ,laIHhg wkqrEm m%;Hdn,h"

  iïmSvk ;;a;aj hgf;a (1.65 × 108 Nm−2) > wd;;s ;;a;ajh hgf;a

  (1.20 × 108 Nm−2) 

   fyda  

  idOdr”lrKh - fNaol ,laIHhg wkqrEm úl%shdj" 

  iïmSvk ;;a;aj hgf;a (1.75 × 10−2) > wd;;s ;;a;ajh hgf;a (1.50 × 10−2)

  ^ms<s;=r iy idOdr”lrKhkaf.ka tlla ksjer† kï& '''''''''''''''''''''''''' (,l=Kq 01)

  

(c) (i)  iïmSvl m%;Hdn,h  =              75 × 10 
π(1.52 −  0.52 ) × 10−4

'''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

    

   =    1.25 × 106 Nm−2   '''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
   
           (π ys w.h 3.14  f,i f.k we;akï ms<s;=r 1.19 × 106 Nm−2  fõ'& 

 
    (ii)  iïmSvl úl%shdj  =   

Δl 
 l(  ) =   1.25 × 10

6

1.0 × 1010

                               =    1.25 × 10−4  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

    (π ys w.h 3.14  f,i f.k we;akï ms<s;=r 1.19 × 10−4  fõ'& 
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      (iii)  Wm˙u úl%shdfjka 1] la  =  1.75 × 10−2 × 0.01 =  1.75 × 10−2   ''''''''''''''''''''' (,l=Kq 01)

    Δl 
 l(  )by; (ii)  fldgfiys w.h (1.25 × 10−4 ) < Wm˙u úl%shdfjka 1]la (1.75 × 10−2 ) 

     
               ''''''''''''''''''''' (,l=Kq 01)

  (by; (ii) fldgfiys wjidk ms<s;=r jer† kï fuu ,l=K m%∞kh fkdlrkak'&

     (iv)  m%udKfhka úYd, jQ mqoa.,hd u; iïmSvl úl%shdj 

   Δl 
 l(  ) new = [

[

            600 × 10
4π (1.52− 0.52)× 10

−4 
1 × 10

10

=  2

=  2.5 × 10
−4

[

[

            75 × 10
4π (1.52− 0.52)× 10

−4 
1 × 10

10

    ''''''''''''''''''''''''''''' (,l=Kq 01)

    '''''''''''''''''''''''''''''' (,l=Kq 01)

  

 

      (π ys w.h 3.14  f,i f.k we;akï ms<s;=r 2.38 × 10
−4   fõ'& 

     

Δl 
 l(  ) new 

ys w.h (2.5 × 10
−4

) >  Wm˙u úl%shdfjka 1]la (1.75 × 10−4 ) 

           ∴ wmyiqjla ±fka' 

               ^ms<s;=r iy idOdr”lrKh hk folu ksjer† kï& '''''''''''''''''''''''''''' (,l=Kq 01)

     (by; (iv) fldgfiys wjidk ms<s;=r jer† kï fuu ,l=K m%∞kh fkdlrkak'&

Δl 
 l(  )
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(a) (i)  fok ,o wdfrdamK lïìfha mDIaGh u; msysghs'        ''''''''''''''''''''''''''' (,l=Kq 01)

    (ii) 

   

  lïìh iu. iudlaaI jk fia wrh r iy os. l ^fyda tall os.la& jQ is,skavrdldr 

  .jqiSh mDIaGhla we| ;sîug   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

    E  ×  2πrl   = 
λ
ε

0

l
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

        

E   =      λ 
2π ε

0 
r

     (iii)     

                                   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

  ^hg;a msrsfihska jD;a; follaj;a we| ;sìh hq;=hs'&

      (iv) E   =      λ 
2π ε

0 
r

" Ndú;fhka

            r   =   a, jk úg  E   =
    λ 
2π

 
aε

0 

 =  
 8.1 × 10−8

2 × 3 × (10 × 10−6) × (9 × 10−12)

      =   1.5 × 108  Vm−1 '''''''''''''''''''''''''''''' (,l=Kq 01) 

    (v) (1)  

     (a  −  e  l,dmh ;=< iudka;r n, fr®Ld& ''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01) 

  ^wju jYfhka n, fr®Ld ;=kla j;a A  lïìh foig wìid¯jk f,i we|sh 

  hq;=hs'&  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01) 

  

 

v
2
 ×  2M

 5
  =  200  ×  M      ............................... (01)  

           v
2
  =  500 m s−1

            v  =  (5002  + 9002)
1/2
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  (2)        E0  =
∆V
∆d

0.2 × 103

2 × 10−3=   

                                 =    105  Vm−1    
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)  

   

(b) (i)    eE0    =    ma

   
a  =

eE0
 m '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)  

 

   (ii)     bf,lafg%dak wd.ka mrudKq iu. .egqï we;s lrk w;r tu.ska tajdfha

  pd,l Yla;sh ydks fõ' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01) 

  (iii) wkqhd; .egqï folla w;r  bf,lafg%dakfha pd,l Yla;sfha jeäùu 

           =    s  ≥rla ;=<oS úoHq;a lafIa;%h u.ska bf,lafg%dakh u; lrk ,o ldr®hh 

                   =    eE0 s 

                   =    (1.6 × 10−19) × (105) × (0.5 × 10−6)  '''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

                    

                   =  
8 × 10−21

1.6 × 10−19
eV

                  =    0.05 eV   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01) 

         0.05 eV  < 30 5 eV

  
  úl,am l%uh ( 

        =    eE0 s  =  e  × (105)   (0.5 × 10−6) V  ''''''''''''''''''''''''''''''''''''''''' ^,l=Kq 01)

=    0.05 eV   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

(iv) Q   =  CV           '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

                        =    (5 × 10−12) × (0.96  × 10−3)  

                        =     4.8  ×  10−15	 C   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

 (v) jr®Ol idOlh    =  4.8 × 10−15

1.6 × 10−19

                                                =   3  ×  104   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
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9.

(a) (i)     V
AB 

  =   E − Ir  

                   P
       

  =   V
AB 

 I

     ^m%ldYk folu ksjeros úh hq;=hs'&  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

      ∴     P
       

  =   EI  − I2r  

       (ii)    ú'.d'n' E hkq my, úNjhl we;s iDK bf,lafg%davfha isg by< úNjl we;s 

    Ok bf,lafg%davh olajd ^wNHka;rj& tall ^Ok& wdfrdamKhla ^fyda l=f,daï 

    tlla& f.k tafï° lrkq ,nk ld¾hhs' fuu ldr®hh m%udKh welshqñf,agrh 

            ;=< Yla;sh f,i .nvd fõ'  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

                 Odrdj hkq tall ld,hl° .,d hk wdfrdamK m%udKhhs' 

           ∴ tall ld,hloS welshqñf,agrh u.ska W;amdokh lrk Yla;sh 

               
× wdfrdamKh 

   ld,h 
  =   EI    =   E  
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  (iii) (1)    l%uh 1 (    lsr®lafydµa kshuh fh°fuka 

    E  −  E
1  

 =  I
1  

(r + r
1
 ) 

 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

     ∴ EI
1
  −  E

1
I

1
 
  
 =   I

1
2

  
(r + r

1
 ) 

 

         fyda 

     EI
1
  −   I

1
2

  
r 

  
 =  E

1
I

1
 
  
+  I

1
2
  
 r

1
  

 

   
l%uh 2 (    X  welshqñf,agrh ie,lSfuka" V

A 
 −  V

B   
 =   V

AB  
=  E

 
−  I

1
r

                      ú'.d'n' E
1 

−   I
1
2
  
r 

  
 =  E

1
I

1
 
  
+  I

1
2
  
 r

1
  

 

  

   
l%uh 3 (    X  welshqñf,agrh u.ska ,ndfok cjh  EI

1
  −   I

1
2
  
r 

  

                     ú'.d'n' E
1 
iys; welshqñf,agrh u.ska m˙fNdackh lrk cjh

  
 =  E

1
I

1
 
  

   

                                    ú'.d'n' E
1 
iys; welshqñf,agrfhys wNHka;r m%;sfrdaOh u.ska 

                       W;air®ckh jk cjh
  
 =    I

1
2
  
 r

1
  

 

  Yla;s ixia:ß;s uQ,Or®uh fhodf.k ;r®l ls¯fuka ''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

  ∴ EI
1
  −  I

1
2

  
r 

  
 = 

 
 E

1
I

1
 
  
 +   I

1
2
  
 r

1
 
 

 
 (2)   

   
E

1
  u.ska ú'.d'n' E jQ welshqñf,agrfhka W;amdokh l< cjh ksrEmKh lrhs' 

        E
1
 I

1 
u.ska ú'.d'n' E

1
 jQ fojk welshqñf,agrhg úreoaOj I

1
 Odrdjla hjk úg 

  welshqñf,agrh u.ska ldr®hh ls¯fï iS>%;dj fyda E
1
 I

1  
u.ska ú'.d'n' E

1
 jQ 

  welshqñf,agrfhys Yla;sh .nvd ùfï iS>%;dj ksrEmKh lrhs' '''''''''''''' (,l=Kq 01)

  ^by; (iii) (1)  u.ska ksjer† meye†,s ls¯u fidhd.; yels kï fuu ,l=K m%odkh

  lrkak'&

(b) (i)       
E =  12 V,  r  = 2Ω
r

2
  =  1Ω,   r

L
  = 2Ω

                                                                  

                     

  FGCDF  m˙m:hg lsr®lafydµa kshuh fh°fuka" 

  E  −  E
2  

r 
  
 = 

 
 I

 
r  +   1 × 

 
 r

2
 
 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

  12  −  E
2  

r 
  
 = 

 
 2 I

0
 
 
  +   1  

 
^ksjer† wdfoaYhg&   ''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

       FABCDFGA  m˙m:hg lsr®lafydµa kshuh fh°fuka" 

  E    = 
 
 I

0
 
 
r  +   (I

0  
−

  
1)  r

L  
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
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  12  =  4I
0
 −

  
2 

  
^ksjer† wdfoaYhg&   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

     I
0
     =  14

4

      ∴ E
2
  =   12 −

  
1 −

  
2 I

0
 
  
 =  11 − 2  ×  14

4

                  Y  neg˙fha ú'.d'n' E
2
  =   4 V ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

 (ii)   neg˙ wdfrdamkh u.ska W;amdokh lrk cjh  =   E
 
I

0
 
 
  =  12  ×  14

4

    =    42 W '''''''''''''''''''''''''''' (,l=Kq 01)

         r  ys W;air®ckh jk cjh  =   ( )14

4

2

2 

                                                =    24.5 W ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

          r
2
   ys W;air®ckh jk cjh  =  1 × 1 

    
                                                          =    1 W ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

           r
L
  ys W;air®ckh jk cjh  =   ( )10

4

2

2 

                                                =    12.5 W ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

  

 (iii)   m˙m: uQ,djhj u.ska W;air®ckh jQ uqΩ cjh  =   38  W

          W;amdokh jk cjh iu W;air®ckh jk cjh w;r fjki  =  42 W − 38 W
    

                                                                                                             =  4 W  (,l=Kq 01)

         fuu cjh ú'.d'n' E
2
 jk neg˙fha .nvd fjñka mj;S' fyda fuu cjh E

2
 ú'.d'n' 

      jQ neg˙fhys ú'.d'n' g úreoaOj ldr®h ls¯ug fhofõ' ''''''''''''''''''''''''''''''''''' (,l=Kq 01)
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9.

 (B)(a)        
                         

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

^m%Yakfha ^1& rEmfha ° we;s jl%h ms<s;=rla f,i ms<sfkd.kak'&
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'''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

 '''''''''''''''''''''''''''' (,l=Kq 01)

   (c) ^iïmQr®Kfhka u ksjer† F ;Srh i|yd& 

th AND  oajdrhls' 

i;H;d j.=j ^my; fmkajd we;s wdldrhg& 

^YsIHfhla by; (C) (iii) ys ° we;s wjia:dj i,lñka fuu w.h wfmdaykh lr we;akï 

ms<s;=r ms<s.kak'&

A = 1 iy B = 1 jk úg †fhdav fol yryd Odrdjla fkd.,hs' kuq;a R1  iy g%dkaisiagrfha 

mdou - úfudapl ixêh hk fY%a◊.; ixhq;ah yryd + 5 Vfhfok neúka mdou - úfudapl 

ixêh b†˙ keUqre jk w;r X ,laIHfha fjda,aàh;dj 0.7 V  njg m;afõ' 

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)
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'''''''''''''''''''''''''''''''''' (,l=Kq 01)

'''''''''''''''''''''''''''(,l=Kq 01)

'''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

'''''''''''''''''''''''''''''''''' (,l=Kq 01)

  ix.%dyl Odrdfj ys Wm˙u w.h 

g%dkaisiagrh ix;Dma; fõ' 

ixhqla; m˙m:h NAND oajdrhla f,i l%shd ls¯ug A ≠ ;dr®lsl 1 iy$ B ≠ ;dr®lsl 1 jk 

úg g%dkaisiagrh újD; iaúÉÑhla f,i l%shd l< hq;= w;r tjeks ;;ajhla hgf;a ° tys 

m%;sodkh ;dr®lsl 1 fõ' my; rEmfha fmkajd we;s m˙† mdou m˙m:hg ;j;a †fhdavhla 

we;=,a ls¯fuka fuh l< yels w;r túg mdou - úfudapl ixêh yryd fjda,aàh;dj 0.7 V 
g jvd wvq fõ' 

mdou m˙m:fha †fhdavhla we|Sug 

(F =  ;dr®lsl 0 úg VF  o 0 V kï g%dkaisiagrh újD; iaúÉÑhla f,i l%shd l< hq;=hs' 

kuq;a fuu fudfydf;a ° VF   = 0.7 V ksid fuh by; wjia:dj fkdfõ'& 

VF   = 0.7 V  jk úg fuu fjda,aàh;dj g%dkaisiagrfha mdou - úfudapl ixêh fmr 

keUqre ls¯ug m%udKj;a jk ksid g%dkaisiagrh újD; iaúÉÑhla f,i l%shd fkdlrhs' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

úg 
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10.

'''''''''''''''''''''''''''''''''' (,l=Kq 01)

'''''''''''''''''''''''''''''''''' (,l=Kq 01)

'''''''''''''''''''''''''''''''''' (,l=Kq 01)

(A) 

†f.ys jeäùu 
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(,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

'''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''' (,l=Kq 01)

jD;a;dldr fldgi tys wrh jeä ls¯u u.ska k,hg ksoyfia m%idrKh ùug bv i,ihs' 

fyda jD;a;dldr fldgi m%idrKh wjfYdaIKh lr.kS' 

uqΩ †. 

jD;a;dldr fldgfiys m˙êh 

fyda 

fyda 

ys ° k,fha m˙udj 

ys ° k,fha m˙udj 

ys ° k,fha †. 

m˙udfjys jeäùu 

'''''''''''''''''''' (,l=Kq 01)

fyda 

^by; wdldr foflka ´kEu tlla i|yd& 
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

'''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

     (,l=Kq 01)

 θ0  ys ° f;f,ys m˙ud .e,Sï iS>%;dj 

 ys ° f;f,ys m˙ud .e,Sï iS>%;dj 

jk w;r fuys v .e,Sï fõ.h 

ksrEmKh lrhs'

idka;;H iólrKh fh°fuka ; 

 θH ys ° f;f,ys m˙ud .e,Sï iS>%;dj 

 θ0  ys ° f;f,ys m˙ud .e,Sï iS>%;dj 

A0 

AH 

= 

k,fhys uOHhfha WIaK;ajh  = 

jD;a;dldr fldgfiys uOHkH wrh  = 

hkq ksjer† WIaK;ajh f,i y∫kd .ekSug 
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10.

(B) ''''''''''''''''''''''''''''''''''''''''''''''''''''''(,l=Kq 01)

'''''''''''''''''''''''''''''''''''''''(,l=Kq 01)

'''''''''''''''''' (,l=Kq 01)

''''''''''''''''''' (,l=Kq 01)

'''''''''''''''''''(,l=Kq 01)

1 u g ;=,H Yla;sh 

m%;sl%shdjg fmr ialkaOh 

m%;sl%shdjg miq ialkaOh 

ialkaO ydksh 

][ 
ialkaO ydksh 

uqod y˙kq ,nk Yla;sh 
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= (39.166 g) 

= (39.166 g) 

=  (1.235 × 103)

= (61150 − 62000)

 m˙fNdack YS>%;dj 

ldnka m˙fNdack YS>%;dj 

ldnka mrudKqjl ialkaOh 

ldr®hlaIu;dj 

;;amrhla ;=<° ksmo jQ ;dm Yla;sh 

;;amrhg úLKavk ixLHdj 

ksmojkq ,nk ;dm Yla;sfha idudkH w.h 

tla úLKavkhlg 

''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)

''''''''''''''' (,l=Kq 01)

(,l=Kq 01)

(,l=Kq 01)

(,l=Kq 01)

 (,l=Kq 01)

 (,l=Kq 01)

 m˙udKqjl ialkaOh 

jdr®Isl 

jdr®Isl ldnka m˙fNdackh 

m˙fNdackh 

   wjYH 2] iqfmdaIs; hqfr®kshï bkaOk m%udKh 

ldnka mrudKqjla oykfhka ksmojk Yla;sh 
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 ˚˚˚  fldgi 

3'0 ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq yd fhdackd (

 

   3'1'  ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq (

 

fmd≥ Wmfoia (

* m%Yak m;%fha we;s uQ,sl Wmfoia lshjd fyd¢ka f;areï .; hq;= h' tkï tla tla fldgiska 
 fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o" l=uk m%Yak wksjdr®h o" fldmuK 
 ld,hla ,efí o" fldmuK ,l=Kq ,efí o" hk lreKq ms<sn| j ie,ls,su;a úh hq;= w;r 
 m%Yak fyd¢ka lshjd ksrjq,a wjfndaOhla we;s lr f.k m%Yak f;dard .; hq;= h'

* ˚ m;%fha m%Yakj,g ms<s;=re iemhSfï ° jvd;a ksjer† tla ms<s;=rla f;dard .; hq;= h'  ;j o
 meye†,s j tla l;sr ,l=Kla muKla fh†h hq;= h'

* ˚˚ m;%fha m%Yakj,g ms<s;=re iemhSfï ° ieu m%Odk m%Yakhla u wÆ;a msgqjlska wdrïN l< 
 hq;= h'

* ksjer† yd meye†,s w;a wl=rej,ska ms<s;=re ,súh hq;= h'

* wh≥ïlref.a úNd. wxlh ieu msgqjl u w∞< ia:dkfha ,súh hq;= h'

* m%Yak wxl" fldgia yd wkqfldgia ksjer† j ,súh hq;= h'

* ksYaÑ; flá ms<s;=re ,sùug wjYH wjia:dj, ° °r®> úia;r we;=<;a fkdls¯u fuka u 
 úia;rd;aul ms<s;=re iemhsh hq;= wjia:dj, ° flá ms<s;=re iemhSu o fkdl< hq;= h'

* m%Yakh wid we;s wdldrh wkqj ;r®ldkql+,j yd úYaf,aIKd;aulj lreKq b†˙m;a l< hq;= h'

* II jk m%Yak m;%hg ms<s;=re ,sùfï ° m%Odk m%Yakh hgf;a we;s wkqfldgia ish,a, fyd¢ka 
 lshjd n,d tla tla wkqfldgig w∞< b,lal.; ms<s;=r muKla ,súh hq;= h'

* .egÆj,g ms<s;=re iemhSfï ° we;s ld,h ksis m˙† l<ukdlrKh lr .ekSug j. n,d
 .; hq;= h'

* ms<s;=re ,sùfï ° r;= iy fld< mdg mEka Ndú; ls¯fuka je<lsh hq;= h'

* m%Yakhg wod< ms<s;=r tl os.gu wjidkh olajd ,sùug isiqkaj yqre l< hq;= h' tkï m%Yakhg 
 ms<s;=r úúO ia:dkj, igyka fkdl< hq;= h' 

* hï m%Yakhlg wod< rdYshla Wla; ls¯ug lshd we;s úg th mjid we;s wdldrhg Wla; lr 
 ±laúh hq;= h' 

úfYaI Wmfoia (

* .Kkh ls¯ïj,° iqΩ ls¯ï myiq ls¯ug m%Yakfha ° we;s w.hhka Wmfhda.S lr .; hq;= h'

* rEmigyka we¢h hq;= wjia:dj, ° tajd b;d meye†,s j we| kï l< hq;= h'

* .Kkh ls¯ïj, ° tla tla mshjr meye†,s j i|yka l< hq;= h'

* wjYH ia:dkj, ° ksjer† j tall Ndú; l< hq;= h'

* lsrK igyka we£fï ° B;, u.ska †Ydj ±laúh hq;= h' 

* m%ia;dr we£fï ° x yd y wCI ksjer† j kï l< hq;= w;r wjYH wjia:dj, tall o i|yka
 l< hq;= h'
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úfYaI Wmfoia (

* f√o .egÆj,° ms<s;=re ,sùfï° m<uqj m%Yak lshjd bkamiq f√oh ;=< wfmalaId lrk  
 wjYH fldgia i|yd úfYaI i<l=Kq fhdod .kafka kï jeä ld,hla .; fkdlr ms<s;=re
  iemhsh yelsfõ'

* ° we;s Wmfoia ta wdldrfhkau ms<sme|Sfuka wod< ld,h ;=< ms<s;=re iemhSug myiq h'

* jHqy.; m%Yakj,° ms<s;=r i|yd ° we;s bv m%udKh ksjer† ms<s;=rlg m%udKj;a nj
 wjfndaO fldgf.k ms<s;=re iemhSu l< hq;=fõ'

* m%Yakfhau ° we;s iuyr .Ks;uh o;a; iqΩ ls¯ïj,° m%fhdackhg .ekSug j.n,d
 .ekSu ;=<ska jvd ksjer† ms<s;=rlg myiqfjka <Ûd úh yel'

 

 

 

 

 

 

 

 

 

 

 

 




