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The Model: Electron Configurations and lonic Charge

1. Write the full electron configuration for a sodium atom.

a. What is orbital designation for the valence shell?

b. How many electrons are in the valence shell?

c. Use your answer to part b to explain why sodium forms a 1+ charge cation.

2. Write the full electron configuration for a sulfur atom.

a. What is the orbital designation for the valence shell?

b. How many electrons are in the valence shell?

c. Use your answer to part b to explain why sulfur forms a 2- charge anion.

3. Propose a general rule that connects number of valence electrons in an atom to the ion an atom will
form.




The Model: Electron Configurations and Atomic Radius

Use the periodic table to answer questions 4 through 11.

4. What are the valence shell orbital designations for lithium and cesium?

a. Lithium

b. Cesium

5. Does n increase or decrease from lithium to cesium?

6. Does distance from the nucleus increase or decrease from lithium to cesium?

7. Propose a general rule that connects n value to atomic radius.

8. What is the valence shell orbital designation for fluorine?

9. Atomic number (increases, decreases) from lithium to fluorine. This

(increases, decreases) the amount of positive charge in the nucleus.

10. More positive charge in the nucleus (attracts, repels) electrons,

(pulling them closer, pushing them away from) the nucleus.




11. Propose a general rule that connects atomic number to atomic radius for elements in the same period.

The Model: Electron Configurations and Ionization Energy

12. When atomic radius increases, electrons are held (more, less) tightly to the atom. This would

(strengthen, weaken) the interaction between the nucleus and the valence electrons.

13. It is (easier, harder) to remove an electron that is tightly bound to an atom.

14. Propose a general rule that connects n value and ionization energy.

15. When one electron is removed from sodium, it has the same electron configuration as which element?

16. When one electron is removed from chlorine it has the same electron configuration as which element?

17. Use the electron configurations for sodium and fluorine cations and your knowledge valence electron-
nuclear attractions to propose a general trend for ionization energy as atomic number increases for
elements in the same period.
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