Lesson 5: Valley of Stability Worksheet

Purpose:  Some combinations of neutrons and protons form isotopes that are not stable and will decay or break apart.  This lesson shows how to predict the proper ratio of protons to neutrons to form stable isotopes.  In nature we find that stable isotopes have an ideal ratio of protons to neutrons.  When charted on a graph (protons vs. neutrons) we see that stability lies in an area called the band of stability.
Plot the following isotopes on the graph.


2412Mg
13560Nd
3919K

8135Br
         11444Ru
         3419K


http://www.science.uottawa.ca/eih/ch1/Image4.gif

Answer the following questions:

1. What does the entire area on the graph represent?

It represents all the possible nuclides that can form, including those that will decay because they are unstable.  

2. What does the black area represent?  What is it called?
It is the “valley of stability” and represents all the stable nuclides that can exist.  
3. What does the straight line represent?
It has a slope of one and shows the expected trend for atoms with the same number of neutrons and protons in their nuclei.
4. Which elements where charted outside the grey area?  What would it indicate about those elements?

All nuclides that cannot form, because they are never unstable
5. There are two K’s (potassium) atoms on the graph.  What is it called there are two atoms of the same element with different atomic masses?  What on the subatomic level, is different between the two atoms?
They are called isotopes.  They have a different number of neutrons in their nuclei, but the number of protons is the same.  
6. Do all stable atoms have the same number of protons and neutrons?  
No, as atoms get larger, they typically have more neutrons than protons
