Name: ________________________________________________________________
Radioactive Decay and Half-Life Worksheet
1. a. What determines whether an atom is stable or unstable?

b. How does an unstable atom gain stability?

c. What part of an atom undergoes change during radioactive decay?

2. Where are most of the radioactive elements found on the periodic table?

3. How does a nuclear reaction differ from a chemical reaction? Which subatomic particles are involved in a nuclear reaction; which of the subatomic particles is involved in a chemical reaction?

4. Distinguish between alpha, beta, and gamma radiation on the basis of the following:


a. mass:


b. charge:


c. penetrating power:

5. Complete the equations for the decay processes below by supplying the missing atomic numbers and mass numbers.

a.  
 210 Pb  (   83 Bi   +   -1e

b. 
230Th   (      88 Ra
+
2He
6. Complete the following nuclear equations by supplying the missing type of radiation:

a. 
214 83Bi
(
4 2He
+      __________

b. 
239 93Np
(
239 94Pu
     +
___________

7. Alpha radiation is emitted during the disintegration of the following isotopes. Write balanced nuclear equations for their decay processes.

a. Uranium – 238
238 92U
(       4 2He
+
________

b. Polonium – 218

218 84Po
   (
   4 2He
+
___________

8. The following radioisotopes are beta emitters ( 0 -1e). Write balanced nuclear equations for their decay processes.

a. Carbon – 14

14 6C
(
0 -1e    +
___________

b. Strontium – 90
90 38Sr
(
0 -1e    
+
___________

9. How are the mass number and atomic number of a nucleus affected by the loss of the following?

	Particle
	Mass Number Change
	Atomic Number Change

	Alpha
	
	

	Beta
	
	

	Gamma
	
	


10. The half-life of chromium-51 is 28 days. If the sample contained 510 grams, how much chromium would remain after 56 days? How much would remain after 1 year? 
11. If 20.0 g of a radioactive isotope are present at 1:00 PM and 5.0 g remain at 2:00 PM, what is the half life of the isotope? 
12. A medical institution requests 1 g of bismuth-214, which has a half life of 20 min. How many grams of bismuth-214 must be prepared if the shipping time is 2 h?
13. The half life of radium 226 is 1602 years. If you have 500 grams of radium today how many grams would have been present 9612 years ago? 
