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Additional AP Chemistry Practice Exam (Flinn) 

1. The following are experimentally-determined values, in kJ/mol, of successive ionization energies for a 

third period element: IE1 = 578, IE2 = 1820, IE3 = 2750, IE4 11600.  That is, 578 kJ of energy are required 

to remove the outermost electron from 1 mole of atoms of the element, 1820 kJ of energy are required to 

remove the next (of the remaining electrons) valence electron, and so on. 

 

a) To which element do these successive ionization energies correspond?  Justify your answer. 

 

b) Explain why IE2 is larger than IE1. 

 

c) Estimate a value for IE5.  Justify your answer. 

 

Other Sample Problems 

1. Based upon the ionization energy data presented below, element Z is most likely to be 

 

Ionization Energies for Element Z (kJ mol
-1

) 

First Second Third Fourth Fifth 

580 1,815 2,740 11,600 14,800 

   

(A)  Na
 

(B)  Mg
 

(C)  Al
 

(D)  Si 

 

2. The effective nuclear charge experienced by the outermost electron of Na is different than the effective 

nuclear charge experienced by the outermost electron of Ne.  This difference best accounts for which of 

the following? 

 

(A)  Na has a greater density at standard conditions than Ne.
 

(B)  Na has a lower first ionization energy than Ne.
 

(C)  Na has a higher neutron-to-proton ratio than Ne.
 

(D)  Na has fewer naturally occurring isotopes than Ne. 

 

3.  Based upon the ionization energy data presented below, what is the most likely formula for the product of 

the combustion of W in excess oxygen? 

 

Ionization Energies for Element W (kJ mol
-1

) 

First Second Third 

520 7,298 11,815 

   
 

(A)  WO
 

(B)  W2O 

(C)  W2O3 

(D)  WO2 

 


