CHEM 101







         Dr. Al-Saadi Work Sheet # 7
(Periodicity and Atomic Properties)


1) Arrange the following groups of atoms in order of increasing size.
a. Rb, Na, Be

b. Sr, Se, Ne

c. Fe, P, O

2)  Arrange the atoms in the previous question in order of increasing first ionization energy.
3)  In each of the following sets, which atom or ion has the smallest ionization energy?
a. Ca, Sr, Ba
b. K, Mn, Ga

c. N, O, F

d. S2-, S, S2+
e. Cs, Ge, Ar,
4) The first ionization energies of As and Se are 0.947 and 0.941 MJ/mol, respectively. Rationalize these values in terms of electron configurations.
5) 
Rank the elements Be, B, C, N, and O in order of increasing first ionization energy.  Explain your reasoning.
6) The successive ionization energies for an unknown element are 
· IE1  =  896 kJ/mol
· IE2  =  1752 kJ/mol
· IE3  =  14,807 kJ/mol
· IE4  =  17,948 kJ/mol
To which family in the periodic table does the unknown element most likely belong?
7)
An unknown element is a nonmetal and has a valence electron configuration of ns2np4. 
a. How many valence electrons does this element have?
b. What are some possible identities for this element?

c. What is the formula of the compound this element would form with potassium?

d. Would this element have a larger or smaller radius than barium?

e. Would this element have greater or smaller ionization energy than fluorine?
f. To which group in the periodic table does this element belong to?

8)  Consider the following ionization energies for aluminum:
· Al(g)     
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 Al+(g)  + e-
IE1  =  580 kJ/mol
· Al+(g)   
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 Al2+(g) + e-
IE2  =  1815 kJ/mol

· Al2+(g)  
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 Al3+(g) + e-
IE3  =  2740 kJ/mol

· Al3+(g)  
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 Al4+(g) + e-
IE4  =  11,600 kJ/mol

a. Account for the trend in the values of the ionization energies.
b. Explain the large increase between IE3 and IE4.

c. Which one of the four ions has the greatest electron affinity? Explain.

d. List the four aluminum ions in order of increasing size.
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