
NUMERICAL PROBLEMS FROM PAST 
PAPERS (CHAPTER 19) 

1) The half-life of radon is 3.80 days. What is the decay constant for radon? 

(1985, 2001M, 2012S, 2016S) 

2) Find the binding energy of Te126
52  in MeV. If the mass of a proton is mp = 1.0078 u, mass of 

neutron mn = 1.0086 u and mTe = 125.9033 u.    (2014, 2014S, 2001) 

3) The half-life of radon is 3.5 days; calculate the value of its percentage decrease of activity per 

day.             (2002S) 

4) If the mass of Deuteron H2
1  is 3.3431 × 10−27 kg, calculate its mass defect and binding energy 

with the help of following data.       (2017, 2005S) 

Mass of proton H1 = 1.6724 × 10−27 kg1  

Mass of neutron n1
0 = 1.6748 × 10−27 kg 

Velocity of light c = 3 × 108 ms−1 

5) The half period of Po210
104  is 140 days. By what percent does its activity decrease per week?

            (2006) 

6) If the number of atoms per gram of 𝑅𝑎226
88  is 2.666 × 1021 and it decays with a half-life of 

1622 years, find the decay constant and the activity of the sample. 

(2016, 2013, 2009) 

7) Find the Q-value of following reaction       (2011S) 

Pu239
94 ======>  He4

2 + U235
92 + Q 

Mass of Pu239
94 = 239.0522 amu 

Mass of U235
92 = 235.0439 amu 

Mass of He4
2 = 4.0026 amu 

1 amu = 931.5 MeV 

8) Find the binding energy and packing fraction in MeV of 𝑇𝑒126
52 , given that 𝑚𝑝 = 1.0078 𝑢, 

𝑚𝑛 = 1.0086𝑢 and 𝑚𝑇𝑒 = 125.9033 𝑢.    (2016, 2015, 2014, 2012) 

9) A deuteron of mass 3.41 × 10−27 𝑘𝑔 is formed when a proton of mass 1.672 × 10−27 kg and a 

neutron of mass 1.6748 × 10−27 𝑘𝑔 combine. Calculate the mass defect and binding energy in 

MeV.           (2013S, 2010) 

10) How much energy will be obtained if a neutron of mass 1.67 × 10−27 𝑘𝑔 is entirely converted 

into energy? Give your answer in both joule and electron volt. 

(𝑐 = 3 × 108 𝑚𝑠−1).          (2015S) 

11)  The half period of Po210
104  is 140 days. By what percent does its activity decrease per hour?

            (2017) 

 

1)  𝜆 = 2.1 × 10−6 𝑠−1 5.  
%

∆𝐴

𝐴
= 3.46% 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘 

9.  ∆𝑚 = 6.2 × 10−30 𝑘𝑔 
𝐵. 𝐸 = 3.5 𝑀𝑒𝑉 

2)  B. E = 1061 MeV 6.  𝜆 = 1.359 × 10−11 𝑠−1 
𝐴 = 3.6 × 1010 𝑑𝑖𝑠𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛

/𝑠𝑒𝑐 

10.  𝐸 = 939 𝑀𝑒𝑉 

3)  
%

∆𝐴

𝐴
= 19.8% 𝑝𝑒𝑟 𝑑𝑎𝑦 

7.  Q − value = 5.31 MeV 11.  
%

∆𝐴

𝐴
= 0.02% 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟 

4)  𝐵. 𝐸 = 2.3 𝑀𝑒𝑉 8.  B. E = 1061 MeV 
𝑃. 𝐹 = 8.4 𝑀𝑒𝑉/𝑛𝑢𝑐𝑙𝑒𝑜𝑛 

  


