Lesson Title: Nuclear Physics: Nuclear Stability and Nuclear Decay 
Time Needed: one (1) day – 55 minute class 
Engage, Explore, Explain, Extend, Evaluate
MATERIALS NEEDED: 
· Notes and activity sheet
· Nuclear Stability lesson sheet with 5 examples for students to complete
· Worksheet reviewing types of decay including decay chain from U-238 to Pb-206
OBJECTIVES: 

By the end of the lesson students will know and be able to:
· Compare the number of neutron and protons in a nucleus for different elements
· Determine the ratio of neutrons to protons in the nucleus of an element
· Determine is an element or one of it’s isotopes have a stable nucleus by comparing protons to neutrons
· Determine what must occur when you have an over abundance of neutrons or protons and why the change
· Identify the three types of beta decay and what occurs during Beta +, Beta – and electron capture.  (no change in mass)
· Write and balance equations for the three types of beta decay.
· Identify Alpha decay.  (Change in mass and number of protons in the nucleus.)
· Identify Gamma decay.  
Follow-up lessons
· Play Nuclear jeopardy game to reinforce concepts.  
· Calculate remaining radioactivity after a certain number of half-lives have passed. 
· Describe the relationship between elapsed half-lives and remaining radioactivity within the substance. 
· Calculate the total time of a Uranium-238 (238U) molecule transitioning from 238U to Lead-206 (206Pb). 
· Calculate the percentage of time a 238U molecule will spend in each stage of decay. 
AGENDA: 

  Day One (Classroom)
· Warm Up – Review Bohr’s model of the nucleus.  Have students determine the number of protons and neutrons in a nucleus.  (Engage) 
· Review note sheet and introduce the concept of protons and neutrons being paired with opposite spins.  (relate to electrons)  (Explore & Explain) 
· Introduce the strong force (holding the nucleus together).  Introduce and show factors affect binding energy of a nucleus.  (Explore & Explain) 
· Visualize the release of a nuclear particle by overcoming the binding energy.  (Explore & Explain)
· Engage students in completing the different levels of protons and neutrons in a nucleus.  (Extend) 
· Explain three different types of Beta decay.  What happens to the nucleus?  New element formed.  (Explain)
· Engage students in identifying the type of decay based on element mutation.  (Extend)
· After review of types of decay, students are to complete a decay chain determining the type of decay based on type of particle emission starting with U-238 to Lead – 206.
· Review nuclear stability.   Vocabulary:  Why radioactive or non-radioactive?  (Engage)
· Compare ratios again of protons and neutrons.   Odd-Odd least stable (50), Even-Odd with (57), Even-Even the most stable with (168 different nuclei).  
· Homework: (Extend) 
· Nuclear stability note and 5 examples on the sheet.
· Worksheet with several examples of Beta, Alpha and Gamma decay.  
 Evaluate
During the lesson – walk about the room an visually inspect the notes sheet to see that students are doing correctly.   Make corrections as needed.   Allow the students to complete different aspects of the notes worksheet to be corrected later.   Give the homework sheet and have the students complete the first 3 problems.   Verify that students have identified the proper decay for each nuclear change.  
