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wcÖq wk¶v_©x eÜziv,

†Zvgiv wkÿv Rxe‡bi GKwU ¸iæZ¡c~Y© av‡c c`vc©Y K‡i‡Qv| gva¨wg‡Ki covïbv †_‡K D”P gva¨wg‡Ki 
covïbvi avuP wfbœ Ges e¨vcK| gva¨wgK ch©šÍ †hLv‡b Ô†evW© eBÕ-B wQj me, †mLv‡b D”P-gva¨wg‡K 
welqwfwËK wbw`©ó †Kvb eB †bB| wKš‘ evRv‡i †evW© Aby‡gvw`Z wewfbœ †jL‡Ki A‡bK eB cvIqv hvq| 
GKvi‡YB wk¶v_©xiv cvV¨eB evQvB‡qi †¶‡Î wØavq †fv‡M| GQvov, gva¨wg‡Ki Zzjbvq D”P-gva¨wg‡K 
wm‡jevm wekvj nIqv m‡Ë¡I cÖ¯ÍzwZi Rb¨ LyeB Kg mgq cvIqv hvq| Rxe‡bi Ab¨Zg ¸iæZ¡c~Y© GB 
av‡ci ïiæ‡ZB wØav-Ø›Ø †_‡K gyw³ w`‡Z Avgv‡`i GB Parallel Text| D”P gva¨wgK chv©‡q 
wk¶v_©x‡`i nZvkvi GKwU gyL¨ KviY _v‡K cvV¨eB‡qi ZvwË¡K Av‡jvPbv eyS‡Z bv cviv| GRb¨ 
wk¶v_©x‡`i gv‡S ey‡S ey‡S covi cÖwZ Abxnv ˆZwi nq| ZviB dj¯^iƒc wk¶v_©xiv HSC I 
wek^we`¨vjq fwZ© cix¶vq fv‡jv djvdj Ki‡Z e¨_© nq|

†Zvgv‡`i †jLvcov‡K AviI mnR I cÖvYešÍ K‡i †Zvjvi welqwU gv_vq †i‡L Avgv‡`i Parallel 
Text eB¸‡jv mvRv‡bv n‡q‡Q mnR-mvejxj fvlvq, AmsL¨ ev¯Íe D`vniY, Mí, KvUz©b Avi wPÎ w`‡q| 
cÖwZwU UwcK wb‡q Av‡jvPbvi c‡iB i‡q‡Q MvwYwZK D`vniY; hv Uwc‡Ki ev¯Íe cÖ‡qvM Ges MvwYwZK 
mgm¨v mgvavb m¤ú‡K© aviYv †`qvi cvkvcvwk cieZ©x UwcK¸‡jv eyS‡ZI mvnvh¨ Ki‡e| †Zvgv‡`i 
†evSvi myweavi Rb¨ ¸iæZ¡c~Y© msÁv, ˆewkó¨, cv_©K¨ BZ¨vw` wb‡`©k‡Ki gva¨‡g Avjv`v Kiv n‡q‡Q| 
GQvovI †hme wel‡q mvaviYZ fzj nq, †mme welq ÔmZK©ZvÕ Gi gva¨‡g †`Lv‡bv n‡q‡Q|

Z‡e ïay eyS‡Z cvivUvB wKš‘ h‡_ó bq, Zvi cvkvcvwk `iKvi ch©vß Abykxjb| Avi GB welqwU AviI 

mnR Ki‡Z cÖwZwU Aa¨v‡qi K‡qKwU UwcK †k‡l hy³ Kiv n‡q‡Q ÔUwcKwfwËK weMZ eQ‡ii cÖkœ I 

mgvavbÕ| hvi g‡a¨ i‡q‡Q weMZ †evW© cixÿvi cÖ‡kœi cvkvcvwk ey‡qU, iæ‡qU, Kz‡qU, Pz‡qU, †gwW‡Kj 

I XvKv wek¦we`¨vjqmn wewfbœ wek¦we`¨vj‡qi fwZ© cix¶vi cÖkœ I mgvavb| Gfv‡e av‡c av‡c Abykxjb 

Kivi d‡j †Zvgiv †evW© cix¶vi kZfvM cÖ¯‘wZi cvkvcvwk fwZ© cixÿvi cÖ¯‘wZI wb‡Z cvi‡e GLb 

†_‡KB| GQvovI Aa¨vq †k‡l i‡q‡Q Ô¸iæZ¡c~Y© cÖ¨vK&wUm cÖe‡jgÕ I ÔMvwYwZK mgm¨vewjÕ hv 

Abykxj‡bi gva¨‡g †Zvgv‡`i cÖ¯ÍzwZ c~Y©v½ n‡e|

Avkv KiwQ, Avgv‡`i GB Parallel Text GKB mv‡_ D”P gva¨wg‡K †Zvgv‡`i †ewmK MV‡b mnvqZv 

K‡i HSC cix¶vq A+ wbwðZ Ki‡e Ges fwel¨‡Z wek¦we`¨vjq fwZ©hy‡×i Rb¨ cÖ¯ÍzZ ivL‡e|

†Zvgv‡`i mvwe©K mvdj¨ I D¾¡j fwel¨Z Kvgbvq-
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Email : solutionpt.udvash@gmail.com
Email-G wbgœwjwLZ welq¸‡jv D‡jøL Ki‡Z n‡e:

(i) ÒHSC Parallel TextÓ Gi wel‡qi bvg, (ii) fvm©b 
(evsjv/Bswjk), (iii) Aa¨v‡qi bvg, (iv) c„ôv b¤^i, (v) cÖkœ 
b¤^i, (vi) fzjUv Kx, (vii) Kx nIqv DwPr e‡j †Zvgvi g‡b nq|

D`vniY: ÒHSC Parallel TextÓ Physics 2nd Paper, 
Bangla Version, Chapter-07, Page-32, Question-20, 
†`Iqv Av‡Q, DËi: (a) wKš‘ n‡e (b)|

fzj QvovI gvb Dbœq‡b †h‡Kvb civgk© AvšÍwiKfv‡e MÖnY Kiv 
n‡e| cwi‡k‡l gnvb Avjø vni wbKU †Zvgv‡`i mvdj¨ Kvgbv 
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ŵŦŋŝŻŦŭ œŵšœŴŢȱ 

ŲŴŉŻŕŦŻűŭ Ţŭȉ Ţȱ 
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-   ,             
               ,   

                 
                    

 E   B             
 

            E   B    

E = E sin vt x

B = B sin vt x

E  B        
, E =    

 B =    
 λ =  
 v =   
 x =    

Fig 7.03

                   
               , 

  v = , μ =     
   ϵ =     

μ = 4π × 10− WbA− m−  ϵ = 8.854 × 10− C  N− m−         
 

  v =
√ × × . ×

ms−

= 3 × 10  ms−

ūǪŴǳőŻƃŻŮŭ ŢŵƁˊ ŘŷɣœŶƃ Ţȱ 
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(       )           

 "c"      , 

 =  

        , 

 c =
√

  
, μ = μ μ  , μ =   

   ϵ = ϵ ϵ  , ϵ =   
      E   B   c  , 

 = =   , c =   

                
                 

                  3 × 10  ms−  
           3 × 10  ms−      

       ,             
   

 

 
(i) E  B             
(ii) ůŸɎ     3 × 10 ms−  
(iii)    c,  f   λ , c = fλ  
(iv)         
(v)     ,    

(vi)   ,      ,  E     r , E ∝  
 

 

    
 

 

c =
√

    ,    μ  ϵ    μ      

 ϵ               
 ,          μ  ϵ    c   

   μ  ϵ      c        ?    
         μ  ϵ    μϵ       
                   

    ,  , 
c = = 3 × 10  ms−

          ,         
              “ ”      

    ,     ‘ ’           
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:        , =  −     B    

: E = √17 = 17Vm−  
 ,  , c = 3 × 10 ms−  

 

  c =  
 

  ⇒ B =   
 

   =
×

  
 

   = 5.67 × 10− T  (Ans.)
 

 :      0.019     72      

:  ,   , μ = 0.019 
  , ∈ = 72 

 ,    , ∈ = 8.854 × 10− C N− m−  
   , μ = 4π × 10−  NA−  

,    , c =
∈ ∈

 
 

 =
√ × . × × . × ×

  
 

 ∴ c = 2.56 × 10 ms−   (Ans.)

:        , =  ,  
      

: ,     , E = 50 sin 100t 10x   
 , E = 50 sin 10 10t x  

 E = E sin vt x      ,  

 E = 50  
 = 10 , λ =  

, v = 10  
,          , B ,  

 c =   

 , B = ×  

  = 1.67 × 10−  T  
,  , B = B sin vt x  

 = 1.67 × 10− sin 10t x   

 = 1.67 × 10− sin 10 10t x   
 = 1.67 × 10− sin 100t 10x   

    , B = 1.67 × 10− sin 100t 10x  (Ans.) 
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Fig 7.04

(i)  :    10−  m  5 × 10  m         
              ,    

             

(ii) :    10− m  10−  m          
       , MASER          

,    ,   ,  ,           
 

(iii)  :    4 × 10−  m  10− m     ,   
             , IR Lamp      

  , ,          
 

(iv)  :     3.8 × 10−  m  7.8 × 10−  m          
 

  
 3.8 × 10− m  4.25 × 10− m 

 4.25 × 10− m  4.45 × 10− m   
 4.45 × 10− m  5 × 10− m  

 5 × 10− m  5.75 × 10− m  
 5.75 × 10− m  5.85 × 10− m  
 5.85 × 10− m  6.2 × 10− m  

 6.2 × 10− m  7.8 ×  10− m  
         ‘ ’   ‘VIBGYOR’    

     ,            
 ,            
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(v)  :    5 × 10−  m  5 × 10−  m        

     ( :  ,             , 

 , -              
 

(vi)  :    5 × 10−  m  5 × 10−  m         

,                -    

, , - ,         
 

(vii)  :    5 × 10−  m  5 × 10−  m       

     ,              

, ,    , �         
 

 
 

 
   (John Henry Poynting) 1884  

  ,       

    , 

  ̅ = ̅ ×  

, 

 E =   

 B =   

 μ =     

S̅      E × B    E  B           

(   “  ” )          

          

 S̅ = E × B  

E  B  90°     , 

  S̅ = η̂EB sin θ η̂  ]
 

 ∴ |S̅| =  EB sin 90° ∵ |η̂| = 1  
 

 ⇒ =   

 , E  B   ,  

 = c  
 

  ∴ E = Bc , B =  

       , -  < -  <   <   < 

  <  <   
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 E        ,  

    S = Bc. B 
 

 ⇒ S = B   
 

 ∴ ∝   
 B        ,  

 S = E.   
 

 ⇒ S = E    
 

  ∴ ∝   

 
Fig 7.05 

   ,     (E)   (B)       
    ,     , I ∝  A  

    ,   (S)          S     
 Wm−  ( / )     ,  

 Wm− =  
 

  =  ∵ 1W = 1Js−  
 

  = Jm− s−  
∴    , E  B   (   )      ,  

          

 
ŋŤŴŲŭš-ƈƌ: ŏœŵŝ ŢŵƁˊ ŘŷɣœŶƃ ŢŭŻȉŭ ŕŵŢŧŻţŭ ŵŦŵŤǭɽ ǮœŴŻŦŴ ŵũʮŻŢ ŢŵƁˊŻǸŻȳ, =  − ł ŧŻƃŵƳŝŅ ǮŪǱŻŭŭ ūŴŦ 
œŢ? 
űūŴťŴŦ: E = √9 16 = 5 Vm−  

∴  , S = × E = 0.066Wm−  

μ =     = 4π × 10− WbA− m−  
c =   = 3 × 10 ms−  

 

 
       , , , ,      
    1887          (      
)               (Photoelectric  Effect)  ,  
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S = B  , S = E     ,      μ       
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 ŵŘɁŴ œŻŭŴ 

ǮœŴƃŴƳŝŴū Ţȱ 
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   , 
 E = hf 

, E =    
 f =   
 h =   

 

  h      -    “ ”      
  “ ”      “  ”           

 “  ”  
\            1905     

     ,          
                    

           -      

,       ,   ?           
  ,    ,              

                ,     
       ,            

                  
                 ,   , 

-      380-780 nm ,  , ,         
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    - ,           
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-        Fig 7.06  
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Fig 7.06 
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   t = 0   S   

   t = t      
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Fig 7.07 
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A              ωt kx
B              ωt kx
C              ωt kx
⋮                       ⋮      
⋮                       ⋮      
⋮                       ⋮      

H              ωt kx

    

}
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, , t        ,         
           (spherical)  ,   

,          
 

 
      ,                

       ,           
                    

(i) ǮŕŴŮœŶƃ ŢŭȉūŷŔ (Spherical Wavefront):   
    S ,      

          
      (Fig 7.08)  

 
Fig 7.08 

(ii) űūŢŮ ŢŭȉūŷŔ (Plane Wavefront):    
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  (Fig 7.09)  

Fig 7.09 

(iii) ǮũŮŦŴœŹŵŢ ŢŭȉūŷŔ (Cylindrical Wavefront):    
          

           
         
          

 

 
Fig 7.10 
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Fig 7.11 

 
 

 

 
Fig 7.12 (i) Fig 7.12 (ii) 
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