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Worksheet 5.3.1 – Nuclear Reaction
1. An isotope of cesium (cesium-137) has a half-life of 30 years. If 1.0 mg of      cesium-137 disintegrates over a period of 90 years, how many mg of cesium-137 would remain?

2. Actinium-226 has a half-life of 29 hours. If 100 mg of actinium-226 disintegrates over a period of 58 hours, how many mg of actinium-226 will remain?
3. A 2.5 gram sample of an isotope of strontium-90 was formed in a 1960 explosion of an atomic bomb at Johnson Island in the Pacific Test Site. The half-life of      strontium-90 is 28 years. In what year will only 0.625 grams of this strontium-90 remain?
4. The half-life of isotope X is 2.0 years. How many years would it take for a 4.0 mg sample of X to decay and have only 0.50 mg of it remain?
5. Write the nuclear notation for the atom with an atomic number of 26 and mass number of 56.

6. How do the nuclei   eq \s\up(12,6)C,  eq \s\up(13,6)C and  eq \s\up(14,6)C differ?  How are they the same?

7. Identify the types of the following decays:
a)  eq \s\up(232,90) Th (  eq \s\up(228,88) Ra +  eq \s\up(4,2) He
b)  eq \s\up(228,88) Ra (  eq \s\up(228,88) Ra  +   eq \s\up(0,0) (
c)  eq \s\up(228,88) Ra (  eq \s\up(228,89) Ac  +   eq \s\up( 0,-1) e
8. Complete the following alpha decay equations for these elements:

a)  eq \s\up(230,90) Th

b)  eq \s\up(238,92)U

c)  eq \s\up(214,84)Po

9. Complete the following beta decay equations for these elements:

a)  eq \s\up(228,88)Ra

b)  eq \s\up(212,82)Pb

c)  eq \s\up(61,26) Fe
Answers:

1. 0.125 mg (3 half-lives)
2. 25 mg (2 half-lives)
3. 2016 (56 years later =2 half-lives)
4. 6.0 years (3 half-lives)
5.  eq \s\up(56,26) Fe

6. Different atomic mass and number of neutrons.  Same atomic number and element.
7. a) alpha
b) gamma
c) beta
8. a)  eq \s\up(230,90) Th (  eq \s\up(226,88) Ra +  eq \s\up(4,2) He

    b)  eq \s\up(238,92)U (  eq \s\up(234,90) Th +  eq \s\up(4,2) He

    c)  eq \s\up(214,84)Po (  eq \s\up(210,82) Pb +  eq \s\up(4,2) He

9. a)  eq \s\up(228,88)Ra (  eq \s\up(228,89) Ac +  eq \s\up( 0,-1) e

    b)  eq \s\up(212,82)Pb (  eq \s\up(212,83) Bi +  eq \s\up( 0,-1) e

    c) eq \s\up(61,26) Fe (  eq \s\up(61,17) Co +  eq \s\up( 0,-1) e

