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Shedding Light on Nuclear Radiation Episode 3: Beta-minus and Gamma Radiation Name: __________________ 
Part A: 

1. Nuclear radiation is radiation made of particles or ____________________________ waves that are 

emitted from the __________________ of certain types of atoms. 

Part B:  
2. Briefly describe what happens in the nucleus of a carbon-14 atom when beta-minus decay occurs. 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

3. What is a beta-minus particle? 
______________________________________________________________________________________

______________________________________________________________________________________ 

4. Write the nuclear equation for the beta-minus decay of carbon-14. 
 

C 
14

 →               +   −1
0

 

5. Complete the following nuclear equations. 
(a) phosphorus-32 is a beta-minus emitter used in DNA research. Phosphorus atoms make up part of the 

backbone of DNA (the “uprights” of the DNA “ladder”). 

 

 

(b) strontium-90 is a beta-minus emitter that has been used as a heat source in some RTGs. 

 

 

(c) strontium-89 is a beta-minus emitter that has been used to treat bone cancers.  

 

 

(d) beryllium-10 is a beta-minus emitter that has been used to examine soil erosion. 

 

 

(e) silicon-32 is a beta-minus emitter that is used to date glacier ice. 

 

 

Part C:  
6. What is gamma radiation? ________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

7. Write the nuclear equation that expresses what happens when a cobalt-60 atom emits beta-minus and 
gamma radiation. 
 

Co 
60

 →               +   −1
0          +  0

0
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8. Both beta-minus and gamma radiation are forms of ionizing radiation (like alpha radiation). What does 

this mean? 

______________________________________________________________________________________ 

______________________________________________________________________________________

______________________________________________________________________________________ 

9. Complete the following nuclear equations: 
(a) xenon-133 (which is a gas) is a beta-minus and gamma emitter. It is inhaled to assess lung function 

and to image the lungs. 
 

 
(b) gold-198 is a beta-minus and gamma emitter. It is used to trace the flow of water (in drains and 

sewerage for example). 
 

 

10. Radon-212 is an alpha and gamma emitter. It is a gas and a major cause of lung cancer. Write the 

nuclear equation for its decay. (See QS2 if you need to revise alpha emission!)  
 

Part D:  
11. Fill in the table below 

 Radiation Type 

Properties alpha Beta-minus gamma 

Composition 2 protons and 2 neutrons  form of light 

Charge  1-  

Relative Mass    

Initial Speed (when 
emitted) 

10% the speed of light   

Penetrating Ability low  high 

Ionizing Ability  very high   

Part E:  
12. Briefly describe how cobalt-60 is used to sterilize medical (and other) equipment. ___________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

13. Iodine is used by the body to make certain h_____________________, which are made in the 

t________________ (which is in our n_____________). 

14. Briefly describe how iodine-131 is used to treat thyroid cancer. __________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 
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