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Aa¨vq : cigvYyi g‡Wj Ges wbDwK¬qvi c`v_©weÁvb 

1| wP‡Îi Av‡jvK Zwor cixÿvq GKwU cigvYyi PZz_© Kÿc_ n‡Z GKwU B‡jKUªb 3q Kÿc‡_ wd‡i Av‡m| d‡j 

GKwU †dvUb wbM©Z nq| D‡jøL¨ †h, cø¨v‡¼i aªæe‡Ki gvb, B‡jKUª‡bi fi, B‡jKUª‡bi PvR© Ges k~b¨ ’̄v‡bi 

†f`b‡hvM¨Zvi gvb h_vµ‡g 6.63  10-34J-s, 9.1  10-31 kg, 1.6  10-19 C Ges 8.854  10-12 C2 N-1 m-2
| 

 

 

 

 

 

 

 K) †jcUb KYv Kx ? 1 

 L) GKwU UªvbwR÷‡ii †em-BwgUvi evqvwms wK iKg nIqv DwPZ ? e¨vL¨v Ki| 2 

 M) 3q Kÿc‡_i e¨vmva© KZ n‡e ? 3 

 N) DÏxc‡Ki Z_¨ g‡Z wewKwiZ †dvU‡bi Av‡jv †`Lv hv‡e Kx ? MvwYwZKfv‡e we‡kølY K‡i †Zvgvi gZvgZ `vI|

 4 

DËi: K) †h mKj KYv we`y¨r Pz¤^Kxq Ges `ye©j wbDK¬xq cwiµgvq AskMÖnY Ki‡Z cv‡i bv Ges hv‡`i w¯úb 

1

2
  Ges 

RxebKvj Amxg Zv‡`i‡K †jcUb KYv e‡j| 

  

 L) GKwU UªvbwR÷‡ii †em BwgUvi evqvwms m¤§yLx nIqv DwPZ| A_©vr UªvbwR÷iwU hw` p-n-p nq Z‡e Zvi 1g p 

cÖvšÍ e¨vUvwii abvZ¥K cÖvšÍ Ges n e¨vUvwii FYvZ¥K cÖv‡šÍi mv‡_ hy³ K‡i eZ©bx ms‡hvM †`Iqv DwPZ| Aciw`‡K 

UªvbwR÷iwU n-p-n n‡j Gi 1g n cÖvšÍ e¨vUvwii FYvZ¥K cÖvšÍ Ges p cÖvšÍ e¨vUvwii abvZ¥K cÖv‡šÍi mv‡_ hy³ K‡i 

eZ©bx ms‡hvM †`Iqv DwPZ| 

  

 M) Avgiv Rvwb, 

                    rn =
𝑛2ℎ2∈0

𝜋𝑚𝑐2 =  
32×(6.63 ×10−34)2×8.854 ×10−12

3.1416 ×9.1 ×10−31×(1.6 ×10−19)2 

                                          

                                         = 4.79   10-10 m = 4.79Å 

  

 AZGe, DÏxc‡Ki cigvYywUi 3q Kÿc‡_i e¨vmva© 4.79 Å | 

 

 

N) Avgiv Rvwb, E2 – E1 = 
𝑚𝑒4

8ℎ2∈0
2 (

1

𝑛1
2 −

1

𝑛2
2) 

          E4 – E3 = 
𝑚𝑒4

8ℎ2∈0
2 (

1

32
−

1

42
) 

           = 
9.1 ×10−31×(1.6 ×10−19)4

8 ×(6.63 × 10−34)2 ×(8.854 ×10−12)2
× (

1

9
−

1

16
) J 

            E = E4 – E3 = 1.05  10-19 J 

 awi, wbM©Z †dvU‡bi K¤úv¼ f 

              Avgiv Rvwb, E = hf 

                            ev, f = 
∆𝐸

ℎ
=

1.05 × 10−19

6.63 ×10−34
 Hz = 1.59 1014 Hz 

 Avgiv Rvwb, „̀k¨gvb Av‡jvi K¤úv¼ 4.3  1014
 †_‡K 7.7  1014 Gi g‡a¨| wbM©Z †dvU‡bi K¤úv¼ ( 1.59  

1014 Hz) †h‡nZz `„k¨gvb Av‡jvi K¤úv‡¼i e¨vwßi g‡a¨ bq, AZGe DÏxc‡Ki Z_¨ g‡Z wewKwiZ †dvU‡bi Av‡jv 

†`Lv hv‡e bv| 

 

GLv‡b, 

B‡jKUª‡bi fi, m = 9.1  10-31 kg 

B‡jKUª‡bi PvR©, e = 1.6  10-19 C 

cø¨v‡¼i aªæeK,  h = 6.63  10-34 J-s 

k~b¨¯’v‡bi †f`b‡hvM¨Zv, 

0 = 8.854  10-12 C2 N-1 m-2 

wewKi‡Yi K¤úv¼, f =? 

 

GLv‡b,    k~b¨ ’̄v‡bi †f`b‡hvM¨Zv,  

       0 = 8.854  10-12 C2 N-1m-2 

cø¨v‡¼i aªæeK,  h = 6.63  10-34 J-s 

 B‡jKUª‡bi PvR©,  e = 1.6  10-19 C 

B‡jKUª‡bi fi,  m = 9.1  10-31 kg 

Kÿc‡_i †Kvqv›Uvg msL¨v, n = 3 

Kÿc‡_i e¨vmva©, rn = ? 



2|  

‡gŠj ‡cÖvUb msL¨v fi msL¨v wbDwK¬qv‡mi fi 

(amu) 

1 amu = 

931.MeV 

U 92 235 235.0439 ‡cÖvU‡bi fi  

mp = 1.00728 

wbDUª‡bi fi 

mn = 1.00876 

C 6 12 12.0000 

Fe 26 56 56.0000 

He 2 4 4.00276 

  

 K) Aa©vqy Kx ? 1 

 L) iv`vi‡dv‡W©i cixÿvq  KYv¸‡jvi we‡ÿc‡Yi KviY Kx ? 2 

 M) BD‡iwbqv‡gi fiÎæwU wbY©q Ki| 3 

 N) DÏxc‡K cÖ`Ë Z_¨ n‡Z wbDwK¬qb cÖwZ eÜb kw³ ebvg fimsL¨v †jL A¼b Ki| 4 

 

DËi: K) †h mg‡q †Kv‡bv †ZRw¯Œq c`v‡_©i wVK A‡a©K cwigvY cigvYy †f‡O hvq, Zv‡K H c`v‡_©i Aa©vqy e‡j| 

  

 L) iv`vi‡dv‡W©i  KYv we‡ÿcY cixÿvq  KYv †eu‡K hvIqvi KviY wb‡P e¨vL¨v Kiv n‡jvÑ 

                 iv`vi‡dv‡W©i  KYv we‡ÿcY cixÿvq wKQz  KYv wbDwK¬qv‡mi cÖvq KvQvKwQ Av‡m| G mgq Zviv 

wbDwK¬qv‡mi abvZ¥K Avavb Øviv weKwl©Z n‡q †eu‡K hvq| GQvov †hme Avjdv KYv wbDwK¬qv‡mi w`‡K gy‡LvgywL 

AMÖmi nq Zviv Kzj‡¤^i wecixZ eM©xq m~Îvbyhvqx AwaK ej Øviv weKwl©Z n‡q AviI †ewk †eu‡K hvq| 

  

 M) GLv‡b, 

   BD‡iwbqv‡gi wbDwK¬qv‡mi fi, m = 235.0439 amu 

   ‡cÖvUb msL¨v, Z = 92 

   wbDUªb msL¨v, N = 235 – 92 =143 

   ‡cÖvU‡bi fi, mp = 1.00728 amu 

   wbDUªb fi,   mn = 1.00876 amu 

   fi ÎæwU = ? 

 Avgiv Rvwb, 

   fi ÎæwU = (Z mp + N mn) – m 

              = (92 × 1.00728 + 143  1.00876) – 235.0439 

              = (92.66976 + 144.25268) – 235.0439 

              = 1.87854 amu 

    BD‡iwbqv‡gi fi ÎywU 1.87854 amu| 

  

 N) GLv‡b, BD‡iwbqv‡gi †ÿ‡Î, 

   fiÎæwU = 1.87854 amu [M-bs n‡Z cÖvß] 

   eÜb kw³, E1 = (1.87854  931) MeV  [  1 amu = 931 MeV] 

                     = 1748.92074 MeV 

    wbDwK¬qb cÖwZ eÜb kw³, 

                       E1 = MeV44.7
235

92074.1748
  

  Kve©‡bi †ÿ‡Î, 

                  fiÎæwU,  m2 = {1.00728  6 (12-6)  1.00876)-12 

                                        =  0.09624 amu 

             eÜb kw³, E2 = 0.09624  931 MeV = 89.59944 MeV 



            wbDwK¬qb cÖwZeÜb kw³, E2 = MeV47.7
12

59944.89
  

   Avqi‡bi †ÿ‡Î, 

    fiÎæwU, m3 = {1.00728  26 + (56 – 26)  1.00876} – 56 

                        = 0.45208 amu 

    eÜbkw³, E3 = 0.45208  931 MeV = 420.88648 MeV 

    wbDwK¬qb cÖwZ eÜb kw³, 

     E3 = MeVMeV 52.7
56

88648.420
  

   Avevi, wnwjqv‡gi ‡ÿ‡Î, 

    fiÎæwU, m4 = {1.00728  2 + (4-2)  1.00876} – 4.00276 

                       = 0.02932 a.m.u. 

    eÜkw³, E4 = 0.02932  931 MeV = 27.29693 MeV 

     wbDwK¬qb cÖwZ eÜb kw³, E4 = MeV82.6
4

29693.27
 

 ‡jLwPÎ : 

 

 

 

 

 

 

 

 

3| Avgiv Aa©vqy m¤ú‡K© Rvwb| GKwU c`v_© Rn 3.82 w`‡b cÖv_wgK cwigv‡Yi A‡a©‡K cwiYZ nq| 

 K) Aeÿq aªæeK Kx ? 1 

 L) Wv‡qv‡Wi wegyLx †Suv‡K Zwor cÖevwnZ nq bv †Kb ? e¨vL¨v Ki| 2 

 M) DÏxc‡Ki Rn c`v‡_©i 40% ÿq n‡Z KZ mgq jv‡M ? 3 

 N) DÏxc‡Ki c`v_©wUi 60% ÿq n‡Z 30% ÿq nIqvi cÖ‡qvRbxq mgq A‡cÿv wØ¸Y mgq jv‡MÑ MvwYwZKfv‡e 

we‡kølY K‡i| 4 

 

DËi: K) †Kv‡bv †ZRw¯Œq c`v‡_©i GKwU cigvYyi GKK mg‡q fvO‡bi m¤¢ve¨Zv‡K H c`v‡_©i Aÿq aªæeK e‡j| 

  

 L) †fv‡ëR hw` wecixZ Awfgy‡L cÖ‡qvM Kiv nq A_©vr †Kv‡li abvZ¥K cÖvšÍ hw` n-UvBc Ges FYvZ¥K cÖvšÍ hw` 

p-UvBc e ‘̄i mv‡_ mshy³ Kiv nq Zvn‡j Zv‡K wegyLx †SuvK e‡j| 

 

 

 

 

 

 

 

  

 G‡ÿ‡Î n-UvBc e ‘̄i gy³ B‡jKUªb †Kv‡li abvZ¥K cÖv‡šÍi AvKl©‡Yi d‡j n-UvBc e ‘̄‡ZB †_‡K hv‡e, Rvskb 

cvi n‡q wKQz‡ZB p UvBc e ‘̄‡Z †h‡Z cvi‡e bv| p UvBc e ‘̄i Ô‡nvjÕ I p UvBc e ‘̄‡ZB †_‡K hv‡e| d‡j 

wWc‡jkb Í̄‡ii cÖk Í̄Zv e„w× cv‡e Ges Rvskb w`‡q †Kv‡bv Zwor cÖevn Pj‡e bv| 

 

 



 M) †`Iqv Av‡Q, Rn Gi Aa©vqy 3.82 d 

          ⸫Aeÿq aªæeK,  = 10.693
0.814

3.82
d

d

  

 40% ÿq n‡j, N = N0  (100% - 40%) = 0.6 N0 

 Avgiv Rvwb, 

               t = - 
1


ln (

𝑁

𝑁0
) =  − 

1

0.1814𝑑−1
ln (

0.6𝑁0

𝑁0
) = 2.81 𝑑 

   40% ÿq n‡Z 2.81 day mgq jvM‡e| 

  

 N) GLv‡b, c`v_©wUi ÿqaªæeK,  = 0.181414 d-1
 

 N0 cÖv_wgK cigvYywewkó †Kv‡bv c`v‡_©i t mgq ci N cigvYy Aewkó _vK‡j| 

                 N = N0e-t 

           ev, e-t = 
𝑁

𝑁0
 

 ev, ln e-t = ln (
𝑁

𝑁0
) 

 ev, -t = ln (
𝑁

𝑁0
) 

      t = − 
1

𝜆
 ln (

𝑁

𝑁0
) 

 GLb, t1 mgq ci 60% ÿq Ges t2 mgq ci 30% ÿq n‡j, 

            

𝑡1

𝑡2
=

− 
1

𝜆
 ln(

𝑁1
𝑁0

)

− 
1

𝜆
 ln(

𝑁2
𝑁0

)
  

           60% ÿq n‡j, N1 = N0  (100% - 60%) = 0.4 N0  

            30% ÿq n‡j, N2 = N0  (100% - 30%) = 0.7 N0  

     t1 = 2.57 t2   

 A_©vr, 60% ÿq n‡Z †h mgq jv‡M Zv 30% ÿq n‡Z †h mgq jv‡M Zvi 2.57 ¸Y A_©vr wØ¸Y bq| 

  

4| wb‡P GKwU BD‡iwbqvg wdkb weµqv †`Iqv n‡jvÑ 

           92U235 + 
0

1
n  36Ba141 + 36Kr92+3

0

1
n 

 G‡Z Drcbœ  iwk¥ GKwU  KYv‡K AvNvZ K‡i| 

 wewµqv‡Z Drcbœ kw³i GK-`kgvsk kw³  iwk¥ enb K‡i| 

          U235
 Gi fi = 235.0439 amu 

          

0

1
n Gi fi = 1.0087 amu 

          Ba141
 Gi fi = 140.9139 

          Kr92
 Gi fi = 91.8973 

           KYvi Gi fi = 4.0012 amu 

          ‡cÖvU‡bi fi = 1.007276 amu 

          1 amu = 1.6605  10-27 kg 
 K) fiÎæwU Kv‡K e‡j ? 1 

 L) †ev‡ii cigvYyi g‡W‡ji wØZxq ¯̂xKvh© e¨vL¨v Ki| 2 

 M) cÖwZ wdk‡b Drcbœ kw³ wbY©q Ki| 3 

 N)  iwk¥  KYv‡K fvO‡Z cvi‡e wKbv MvwYwZKfv‡e hvPvB Ki| 4 

 



DËi: K) †h mKj wbDK¬vB‡Wi mgš^‡q wbDwK¬qvm ˆZwi nq Zv‡`i f‡ii mgwó wbDwK¬qv‡mi ‡gvU f‡ii †P‡q wKQz ‡ewk 

nq| G fi NvUwZ‡KB fi ÎæwU e‡j| 

  

 L) †evi cigvYy g‡W‡ji wØZxq ¯̂xKvh© wb¤œiƒcÑ 

     ‡KŠwYK fi‡eM msµvšÍ ¯̂xKvh© : cigvYy‡Z B‡jKUªb¸‡jv wbDwK¬qvm‡K †K›`ª K‡i KZK¸‡jv wbw`©ó Kÿc‡_ 

Nyi‡Z cv‡i †hLv‡b B‡jKUª‡bi †KŠwYK fi‡eM L n‡jv †Kv‡bv c~Y©msL¨v n Ges 

2

h
Gi ¸Ydj| 

 A_©vr, L = 
2

nh


 | 

  

 M) wewµqvq wewµqvi c~‡e©i fi n‡jvÑ 

               92U235 = 235.0439 

                   0n1 = 1.0087 amu 

  wewµqvq wewµqvi c~‡e©i †gvU fi n‡jvÑ 

                        = (235.0439 + 1.0087) amu = 236.0526 amu 
  Avevi, wewµqvq wewµqvi c‡ii fi n‡jvÑ 

              56Ba141 = 1409139 amu 

                 36Kr92 = 91.893 

            Ges 30n1 = 3.0261 

        Avevi, wewµqvq wewµqvi c‡ii fi n‡jvÑ 

                        = (140.9039 + 91.8973 + 3.0261) amu 

                          = 235.8373 amu 

      wewµqvq fi NvUwZ = (236.0526 – 235.8373) amu 

                          = 0.2153 amu 

       Avgiv Rvwb, AvBb÷vB‡bi fi kw³i mgxKiY, E = mc2
 

     wewµqvq wbM©Z kw³i cwigvY = 0.2153  931 MeV 

                                      = 200.4443 MeV 

                                      = 200 MeV (cÖvq)| 

    D³ wewµqvq wbM©Z kw³i cwigvY 200 MeV (cÖvq)| 

  

 N) wewµqv‡Z Drcbœ kw³i cwigvY 200 MeV 

       iwk¥i enbK…Z kw³, E1 = 
10

200
MeV = 20 MeV 

                                            = 3.2  10-12 J 

            Avevi, -KYvi fi, m = 4.0012 amu 

                                     = 4.0012  1.6605  10-27 kg 

                                     = 6.644  10-27 kg 

     Av‡jvi †eM, c = 8  108 m s-1
 

      KYvq †cÖvUb msL¨v 2 Ges wbDUªb msL¨v 2 

     ‡cÖvU‡bi fi, mp = 1.007276 amu = 1.672  10-27 J 

     wbDUª‡bi fi, mn = 1.007276 amu = 1.672  10-27 J 

       KYvi eÜb kw³, E = {2(mp + mn) – m}c2 

                                                                       = 4.41×10-12J 

     GLv‡b, E1 < E 

     AZGe,  iwk¥  KYv‡K fvO‡Z cvi‡e bv| 



5| 400 MW ÿgZvi GKwU cvigvYweK we`y¨r‡K‡›`ª R¦vjvwb wn‡m‡e U-235
 e¨eüZ nq| †`Lv †Mj, GK eQ‡i †gvj 

cÖwZ 9.257  1013
 wU cigvYyi fvOb N‡U ? 

 K) †Wvwcs Kv‡K e‡j ? 1 

 L) wegyLx †Suv‡K Wv‡qv‡Wi wW‡cøkb †jqvi e„w× cvq †Kb ? 2 

 M) U-235-Gi Aa©vqy wbY©q Ki| 3 

 N) wdk‡b Drcbœ kw³i 60% we`y¨rkw³‡Z iƒcvšÍwiZ n‡j NÈvq wK 35 gm nv‡ii †P‡q ‡ewk R¦vjvwb LiP  

 n‡e ? MvwYwZKfv‡e we‡kølY Ki| 4 

 

DËi: K) weï× Aa©cwievnxi mv‡_ Lye mvgvb¨ cwigv‡Y wÎ ev cÂ‡hvRx †gŠ‡ji wgkÖ‡Yi †KŠkj‡K †Wvwcs e‡j| 

  

 L) wegyLx †Suv‡K †Kv‡li abvZ¥K cÖvšÍ n-UvBc Ges FYvZ¥K cÖvšÍ p-UvBc e ‘̄i mv‡_ mshy³ _v‡K| G‡ÿ‡Î  n-

UvBc e ‘̄i gy³ B‡jKUªb abvZ¥K cÖv‡šÍi AvKl©‡Yi d‡j p-UvBc e ‘̄‡ZB †_‡K hvq Ges Rvskb cvi n‡q wKQz‡ZB 

p-UvBc e ‘̄‡Z †h‡Z cv‡i bv| GKB Kvi‡Y p-UvBc e ‘̄i †nvjI p-UvBc e ‘̄ As‡kB †_‡K hvq| d‡j wW‡cøkb 

†jqv‡ii cÖk Í̄Zv e„w× cvq| 

  

 M) Avgiv Rvwb, N = N0 e-t
 

 ev, ln t
N

N










0
 

 ev, ln 0 1

0 1/2

N N  0.693
= 

N T
t

  
 

 
 

 ev, ln 
23 13

23

1/2

6.02 10 9.257 10 0.693
1

6.02 10
yr

T

    
  

 
 

 ev, T1/2 = 4.51   109yr 

 AZGe, U-235 Gi Aa¨vqy 4.51   109 yr. 

  

 N) GLv‡b, 

 cvigvYweK we`y¨r †K‡›`ªi ÿgZv, P = 400 MW 

                                              = 400   106 W 

                                              = 4   108 W 

 60% we`y¨r kw³‡Z iƒcvšÍwiZ n‡j, 

                                       P = 4  108  
100

60
W 

                                              = 2.4 108 W 

  we`y¨r †K›`ªwU †_‡K GK NÈvq Drcvw`Z we ỳ¨r, 

                                       E = 2.4  108  3600 J 

                                              = 8.64  1011 J 

  Avgiv Rvwb, E = mc2
 

                                  ev, m = 
2

E

c
 = 

11

8 2

8.64 10

(3 10 )




 

                                              = 9.6  10-6 kg 

                                              = 9.6 10-2 gm 

  NÈvi 35gm nv‡ii †P‡q Kg R¦vjvwb LiP n‡e| 

 

GK ‡gvj G cigvYyi msL¨v, N0 = 6.02  1023
 wU 

‡f‡O hvIqv cigvYyi msL¨v, N1 = 9.257  1013
 

Aewkó cigvYyi msL¨v, N = N0 – N1 

fvO‡bi mgq, t = 1yr 

U-235-Gi Aa©vqy = ? 


