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Examples 

1. Calculate the binding energy of deuterium (21H): 1
1P+1

0n. If the mass of 
       21H =2.01410u; of proton = 1.007825u and, of neutron = 1.008665u.  

          Sln:  Mass of defects =     mass of constitutes           -   mass of isotope  
                              ∆m  = [1x1.007825 +1x1.008665]   -   2.01410 
                                     =        2.01649                        -     2.01410    
                                     =    0.00239 amu  
            Using conversation factor (mass ↔ energy) =931.5meV/amu. 

            B.E for  21H = 0.00239 amu × 931.5meV/amu =2.226285 MeV  

   B.E. one nucleon =2.226285 MeV/ 2 = 1.1131425. 

 

2. Calculate the binding energy of 141
56Ba.  

Sln: Actual mass of 141
56Ba =140.91441amu 

                  Atomic mass = mass of proton = 56× 1.007825   =  56.4382 amu     + 

                                      = mass of neutron = 85× 1.008665   =  85.736525 amu 
                                                                                               142.174725 amu    
         Mass of defects = mass of constitutes -   mass of isotope  

                           ∆m   = 142.174725 amu  - 140.91441 amu  =1.260315 amu 

           B.E. for 141
56Ba = 1.260315 amu × 931.5 MeV/amu =1173.9834 MeV. 

           B.E. for one nucleon = 1173.9834 MeV /141 =8.326 MeV /nucleon. 

 

3. Calculate the total binding energy of 222
86Rn? If  

Sln:  Mp=1.007825amu , Mn=1.008665 amu ,M of  222
86Rn =222.017574  

           No. of protons =86  ,  no. of neutrons = 222 - 86=136  

         Atomic mass = mass of proton = 86× 1.007825    = 86.67295 amu     + 

                             = mass of neutron = 136× 1.008665   = 137.17844amu 
                                                                            223.85139 amu     

        Mass of defects = mass of constitutes -   mass of isotope  

                        ∆m   = 223.85139 amu   - 222.017574 amu =1.833816 amu 
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           B.E. for 222
86

Rn = 1.833816 amu × 931.5 MeV/amu =1708.2MeV. 

           B.E. for one nucleon = 1708.2MeV /222 =7.694595 MeV /nucleon. 

 

4. Calculate the total binding energy of 141
56Ba? 

   Sln 
   No. of proton= 56  , No. of neutron = 141-56 =85  ,  
   Mp  = 56 × 1.007825  =    56.4382   + 
    Mn =  85 × 1.008665  =  85.736525 
                                         142.174725   - 

                                        140.91441 
                                         1.260315 

           B.E. for 141
56Ba = 1.260315amu × 931.5 MeV/amu =1173.9834MeV. 

           B.E. for one nucleon = 1173.9834MeV /141 =8.326 MeV /nucleon. 

 
5. Does the atomic mass number equal the actual mass number? 

      No, the atomic mass number is not equal the actual mass number, because the 
atomic mass is equal to the number of nucleons in the atom. While the actual 
atomic mass is determined by measurement and rarely is it a whole number. 
For example:  Atomic mass number for   35Ba   =135 because it contains (56 
p+79n) , while the Actual mass number  for   35Ba=134.91 amu. 

 

6. What is the Stable nucleus?  

           It’s the nuclei tends to have the same number of protons and neutrons (N = 
Z) up to A= 40, therefore it does not change from one element to another. 
Like oxygen which stays an oxygen atom forever. 

  

7. Why oxygen atom is stable? 

           Because the nuclear force holding the nucleus together is much stronger 
than the electric force pushing the protons away. 
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8. What is the most stable nucleus? 
       62Ni (iron)  is the most tightly bound nuclei 
 

9. Does Bismuth (lead)  is a stable nucleus? 
     Yes, it is the last stable nuclei with the highest number of protons. 
 

10.  Which are the unstable nuclei? 

          Nuclei with Z>82(83) or A>209. 

 

11. Why uranium is unstable nucleus? 

   Because the nuclear force is no longer strong enough to hold the nucleus 

together-and the electric force breaks the nucleus apart in a process called 

fission.  

 

12. What is the difference between N(t) and A(t) ? 

N(t) is the number of atoms in the radioactive sample at any time , A(t) is 

the activity of the radioactive sample at any time.  

 

13.  What is the difference between (t½) and Ʈ ? 

 (t½) is the half-life of the radioactive isotope and it's constant for each 

isotope. Ʈ it’s the average of the lifetimes of the individual isotopes present 

in any sample. 

 

14. What is the percentage of a given amount of radium will decay during 

1000year, if λ= 1.39x10-11(s-1) ؟ 

           Sln:  λ t  =  1.39×10-11(s-1)× 1000 y × 365d/y ×24h/d ×3600s/h 

   1.39   =           × 10-11 ×1000×31536000  = 43835040×10-8   =0.4383504 

              N(t) = N0e
-λt  

            N(t)/N0 =  e-λt  = e-0.438 =0.645 =64.5% 
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    The percentage (A/A0) that was transformed or decay during (1000year) period, 
therefore, is:   A(t)/ A0  =  100%  - N(t)/N0 

                                A(t)/ A0  =  100%  -  64.5% = 35.5%                                

       

15. If the decay constant (λ) of Ra-226 is 4.38x10-4 /year, calculate the half –life? 

          Sln:         t½ = 0.693 / λ =0.693 /4.38x10-4 yr-1 = 1.6 x 103 years. 

 

16. Compute the S.A.  of radium if a=226 gm/mole, t½ =1600y. 

Sln : A = λN        

N =  6.03x1023 atoms/mole ×    0.693  ×    1y  ×   1d_  ×    1h  ×   1m  
                    226                      1600y     365d     24h      60min     60sec 
 
S.A. =  3.66 ×1010atoms  =  3.66 ×1010  Bq 
                 g.sec                        g 
 

S.A = 3.66 × 1010 Bq/g  = 
 
3.7 x 10

10 
dps =1Ci exactly. 

 
 

17. What is the remaining mass of a 100 of a U-232 after 250 years? If you 
know that the half-life of uranium-232 is 68.9 years. 

Sln:   A(t) = A0 .e-λt                 

                   A(t) = 100 .e-(0.693/68.9)x250 

                   A(t) = 100 .e-0.01x250       ,  A(t) = 100 .e-2.5     

                   A(t) = 100 ×0.082   = 8.2 gm 

 

18. A radioactive material of 30gm and half-life of 1day. How much grams 
of sample will remain after 5days؟ 

  Sln1 :   N(t) = N0 e
-λt  , 

                 N = 30× e-(0.693/1 )×5 =30× e-3.465  =30×0.03127 = 0.938gm 
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             Sln2:                      

            1day  1day                  1day                1day               1day                 1day 

 

 

19. Calculate the decay constant for a Radionuclide having a radioactivity 
of a 5000 d/s when measured at the beginning of time and a 1500 d/s 
after 90 seconds time . 

      Sln    :A(t) = A0 .e-λt  ,   1500=5000 e-λ90   ,1500/5000 =  e-λ90      ln 0.3= -90λ 

               λ =   -1.203/ - 90 = 0.0133 

 

20. A radioactive material of 20gm, have 12.5 years. Who much gm of the 
sample will remain after 50 years؟ 
Sln: 
Nₒ = 20gm   ,  t½ =12.5 y  ,  t= 50y 
 
 N(t) = N0 e

-λt  , 

  N(t)  =  20 × e-(0.693/12.5 )×50 

        = 20 × e-2.77  

        = 20 × 0.062 = 1.25gm 

 
21. Nobelium-259 has a half-life of 58minutes. How much remains of 1kg 

sample after 1days؟ 

λ =o693/t½  =0.693/58  = 0.0119 (minutes-1) 

A = Aₒ e-λt  =1000 e -0.0119× (1×60×24)  

    = 1000 × 0.0000000361 

    = 0.000361g      →  0.0361mg  = 36.1µg 

 

 

30gm 15gm 7.5 3.75 1.875 0.937
5 
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22. A certain container has a 0.56 g of 90Sr . Calculate the activity of the 
material in units of curies؟ 
   A= λN  
 λ =   0.693 ×  1y      ×  1d   ×  1h     = 7.625×10-10 s-1 
        28.8y       365d     24h    3600s 
 
N= 6.03×1023 atoms/mole × 56g  = 3.25×1021 nuclei   
                        90 g/mole 
 
 A = λN  = 7.625×10-10 s-1 × 3.25 × 1021  nuclei   
               = 2.86 × 1012decy/s ×       1curi  
                                                    3.7×1010decay/s 
                
             = 77.3 curi 
 
 

23. A 30gm sample of Po-239 will decay by one Kg in 1180years. What is 
the half-life of Po-239؟ 
Sln  
  A = Aₒ e-λt  

  29 = 30 e-λ×1180   , 29/30 = e-λ×1180   ,  ln 29/30 =ln  e-1180λ  , 

Ln 0.966  = -1180λ ,0.0000292 ≈0.0003 

t½ =0.693/λ =0.693/0.00003 

t½ = 24.126years 

 

 

 


