Family Characteristic Activity




Name ________________________
Chem 332 – O’Dette






Date ______________ Period _____
Part 1:  Atomic radius:  The atomic radius is defined as the distance from the nucleus to the valence(outermost) electrons.  Is there any periodicity of atomic radii?  Use different colors to identify the circles that represent the members of the following families:  group 1 (alkali metals), group 2 (alkaline earth metals), group 13 (boron family), group 14 (carbon family), group 17 (halogens), and group 18 (noble gasses).  For example, color all circles representing elements in the first family red, all circles representing elements of the second family orange, and so on.  Now draw lines between circles of the same color (elements in the same family).  Make a key as to which color represents which family.

Part 1 Questions:

1. In general, what is the trend for atomic radius within the majority of the families?

2. Which family has the largest atomic radii within any given period?  Explain why this family would have the largest atomic radii.  (hint:  think about the highest energy level in the electron configuration)
3. Which family has the smallest radius?  Explain why this family would have the smallest size.

4. In general, what happens to atomic radius as you proceed through a period (row) from the alkali metals to the noble gasses?  Explain why this might be so in terms of the attractive force between the nucleus and electrons.
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Part 2:  First ionization energy:  The first ionization energy is the energy required to remove one valence electron from an atom of an element.  If the first ionization energy is low, it indicates that the element will readily surrender an electron in a chemical reaction, and will often exist in the cation(positive) form.  If, however, the first ionization is very high, then we know that it is unlikely that the element will lose electrons.  Use different colors to identify the circles that represent the members of the following families:  group 1(alkali metals), group 2(alkaline metals), group 13(boron family), group 15 (nitrogen family), group 17 (halogens), and group 18 (noble gasses).  Now draw lines between circles of the same color (elements in the same family).  Make a key as to which color represents which family.

Part 2 Questions:

1. What is the trend for first ionization energy within a family?  Explain this trend.

2. Does the family with the lowest first ionization energy have relatively large or small radii?  Explain this relationship.

3. Which families have the highest first ionization energies?  Is there any relationship between their ionization energies and their radii?  Explain.
4. What is the trend for first ionization energy as you move across a period?
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