Chapter 4, 5 and 6 Review:  Atomic Theory, the Electron and the PERIODIC TABLE

Topics and Key Terms:

· History of the atom (Dalton, Thompson, Rutherford, Bohr)

· Properties of waves  

· Electron configuration

· s, p, d, f blocks

· Noble gas configurations

· Octet rule

· Electron dot diagram

· Orbital notation
· Aufbau principle, Pauli Exclusion Principle, Hund’s rule
· Features of the periodic table

· Group names and number

· Periods 

· Metals/nonmetals/metalloids

· Trends

· Radius (atomic and ionic)

· Ionization energy (1st and 2nd etc.)

· Electronegativity

· Key terms:  ground state, excited state, metal, nonmetal, metalloid, alkali metal, alkaline earth metal, chalcogens, halogens, noble gases, inner transition metals, transition metal, group or family, period, periodic law, octet rule, atomic radius, ionic radius, ionization energy, electronegativity,, valence electrons.
Objectives and Practice Problems:

1) Understand the relationship between wavelength, frequency and the energy of a wave.

2) Know how the Bohr model of the atom is different from the quantum mechanical model of the atom with regards to electrons.

3) Explain why certain materials give off light when they are heated (flame test lab)

4) Be able to write the electron configuration, noble gas configuration, orbital notation, and electron dot diagram for any given element.

5) Classify the following elements as metals, nonmetals, or metalloids.

a.     iodine



e.  uranium


b. manganese


f.  radon

c. osmium



g.  barium


d. sulfur



h.  silicon

6) Give the properties of metals, nonmetals and metalloids.

7) Give the name of the element in the following positions.

a. Group 5A, Period 4

b. Group 3A, Period 5

c. Group 4A, Period 6

d. Group 7A, Period 3

e. Group 2A, Period 7

8) Predict how many electrons are in the outer shell for each of the elements in questions number 3.

9) Give the noble gas configuration for each of the elements in number 3.

10) Answer the following questions:

a. Within a period, does the size of atoms generally increase or decrease with increasing atomic number?  Explain.

b. Within a family, does the size of atoms increase or decrease with increasing atomic number?  Explain.

c. When metallic atoms lose electrons, do they form ions that are smaller or larger than the original atoms?  Explain.

d. When nonmetallic atoms gain electrons, do they form ions that are smaller or larger than the original atoms?  Explain.

e. Within a period, does the 1st ionization energy generally increase or decrease with increasing atomic number?  Explain.

f. Within a family, does the 1st ionization energy increase or decrease with increasing atomic number?  Explain.

g. Within a period, does the electronegativity generally increase or decrease with increasing atomic number?  Explain.

h. Within a family, does the electronegativity increase or decrease with increasing atomic number?  Explain.

11) Circle the larger particle in each of the following pairs and explain.

a.  Na

Li

b.  Br

I

c.  F


F-
d.  Cs

Ba

e.  K

K+
f.  Ne

Ar

12) Circle the atom in each of the following pairs that has the lower 1st ionization energy and explain.

a.  Li

Na

b.  Kr

Rb

c.  Cs

Ba

d.  Cl

Br

e.  F


Ne

f.  S


Cl

13) What is the most active metal? What is the most active nonmetal?  Explain.

14) Why is there an increase in energy for each successive ionization energy for an element and why is there such a large jump between the second and third ionization energies for magnesium?

