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1. One of the method by which an unstable nucleus get rids of its energy is by β--
emission. 14C6 is such a nuclide emitting pure β- radiations transforming itself to 14N7. 

a. Write down the electronic configuration of the both atom 14C6 and 15N7. 
b. Show that the transformation of the 14C6 to 14N7.is possible energetically. 
c. Sketch the spectrum of the β- emitted from the transformation and explain the 

curve. 
d. Write down the balance transformation formula for this nuclear decay of 14C6 

to 14N7.and draw its decay scheme diagram  
e. Explain what will happen to the emitted electron? 

 
2. Iodine-125, a widely used isotope in the practice of nuclear medicine, has a half life of 

60 days.  
a. How many half-life will it take for 4 MBq to decrease to 0.1% of its initial 

activity? 
b. What is the mean life of 125I? 
c. If 1.0 MBq Iodine-125 is needed for a diagnostic test, and if 15 days 

elapse between shipment of the radioiodine and its use in the test, how many 
Bq must be shipped? To how many µCi does this correspond to? 
 

3. Table 1 shows the results of counting a mixture of two radioactive solutions X and Y 
over a 20 days period. 

a. Draw the decay curve for each radionuclide X and Y on a graph paper 
provided. Determine the decay formula for X and Y. 

b. Find the time when the count rate for X and Y is equal 
c. Identify the radio nuclides X and Y. Explain your reasons. 

4. A 1-MeV photon is Compton scattered at an angle of 55°.  
Calculate: 

a. the energy of the scattered photon, 
b. the change in wavelength, 
c. the angle of recoil of the electron, 
d. the recoil energy of the electron. 
e. Calculate the max energy of electron for this 1MeV photon. 

5. Calculate the number of grams contained in a 1.0 Ci source of the following nuclides:  
a. 18F  
b. 14C  
c. 222Rn  
d. 235U  

6. Calculate the range in cm of the maximum energy beta ray from 90Y (2.8 MeV) in 
bone of density 1.9 g cm-3, and in air of density 1.3 x 10-3 g cm-3.  

7. Consider two particles: a 1.2 MeV proton and a 30.5 MeV alpha particle.  
a. Calculate the stopping powers (-dE/dx) of water for both particles.  
b. What are the ranges of these particles in water?  
c. Calculate the maximum energy transferred by each in a collision with an 

orbital electron (assume that the electron is free and at rest).  
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d. What are the ranges in water of these delta ray electrons?  
8. An experiment is carried out with monoenergetic photons in “good” geometry. The 

relative count rate of the detector is measured with different thicknesses x of tin used 
as absorber. The following data are measured:  

x(cm) 0 0.50 1.0 1.5 2.0 3.0 5.0 

Relative count rate 1.000 0.861 0.735 0.621 0.538 0.399 0.210 
a. What is the value of the linear attenuation coefficient?  
b. What is the value of the mass attenuation coefficient?  
c. What is the photon energy?  
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t (days) Count-rates 
 X Y 
0 1000 500 
1 773 459 
2 598 421 
3 462 386 
4 358 354 
5 277 325 
6 214 298 
7 165 273 
8 128 251 
9 99 230 
10 76 211 
11 59 194 
12 46 178 
13 35 163 
14 27 150 
15 21 137 
16 16 126 
17 13 116 
18 10 106 
19 8 97 
20 6 89 

Table 1 Results of counting for a mixture of radioactive materials 
 
-------------------------------------------End of questions------------------------------------------------- 
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