Writing and Balancing Nuclear Equations
Using the information provided in the table above, write a balanced nuclear equation for the alpha decay of thorium-230 (23090Th)

1.  Analyze the problem


You are given that a thorium atom undergoes alpha decay and forms an unknown 
product. Thorium-230 is the initial reactant, while the alpha particle is one of the products in this reaction. The reaction is summarized as:
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23090Th                 X +  42He


You must determine the unknown product of the reaction, X.  This can be done through the conservation of atomic number and mass number.  The periodic table can then be used to identify X. 



Known




reactant:  Thorium-230




decay type:  alpha particle emission (42He)



Unknown




reaction product X




balanced nuclear equation

2.  Solve for the Unknown


Using each particle’s mass number (bottom number on periodic table), make sure mass number is conserved on each side of the reaction arrow.



mass number:  230 = X + 4





    X = 230 – 4 = 226


Thus, the mass number of X is 226.


Using each particle’s atomic number (top number on periodic table), make sure 
atomic number is conserved on each side of the reaction arrow.



atomic number:  90 = X + 2





    X = 90 – 2 = 88


Thus, the atomic number of X is 88.  The periodic table identifies the element as 
radium (Ra).


Write the balanced nuclear equation.
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23090Th               22688Ra +  42He

Nuclear Reactions Practice Problems

1. 11H + 31H → _____
2. 23994Pu → 42He + _____
3. 23992U + 42He → _____ + 10n
4. _____ → 42He + 20881Tl
5. 3719K → _____ + 0+1e
6. 22688Ra → 42He + _____
7. 94Be + 11H → _____ + 42He
8. 254Es + 4He ( _____ + 2 1n
Solving Half-Life Problems


mf:
final mass
mi:
initial mass
   n:
# of half-lives
· Example: Fluorine-21 has a half-life of 5.0 seconds.  If you start with 25 g of fluorine-21, how many grams would remain after 60.0 s?


Half-Life Practice Problems
1. Cobalt-60, with a half-life of 5 years, is used in cancer radiation treatments.  If a hospital purchases a supply of 30.0 g, how much would be left after 15 years? (3.75g)

2. The half-life of plutonium-239 is 24 110 years.  If an original sample is 100. grams, how much plutonium-239 remains after 96 440 years? (6.25 g)

3. The half-life of radium-224 is 3.66 days.  What was the original mass of radium-224 if 0.0500g remains after 7.32 days? (0.200g)

4. Iodine-131 is used in the treatment of thyroid disease and has a half-life of 8.0 days.  How many grams of an original 160 mg sample will remain after 40 days? (5 mg)
5. Carbon-14 has a half-life of 5715 years.  It is used to determine the age of ancient objects. If a sample today contains 0.060 mg of carbon-14, how much carbon-14 just have been present in the sample 11 430 years ago? (.24 mg)
� EMBED Equation.3  ���





GIVEN:


t½ = 5.0 s


mi = 25 g


mf = ?


total time = 60.0 s


n = 60.0s ÷ 5.0s =12 





WORK:


mf = mi (½)n


mf = (25 g)(0.5)12


mf = 0.0061 g
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