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Electronic Structure and Bonding Review 
 

1. For electrons: 
a. What is the relative charge? 
b. What is the relative mass? 
c. What is the symbol? 
d. Where are they located in the modern model of the atom? 

2. For energy levels: 
a. What is the definition? 
b. What is the symbol? 
c. What is the relationship between an orbital and an energy level? 

3. Compare an electron in the first energy level with an electron in the second energy level in 
terms of: 

a. Energy 
b. Distance from the nucleus 
c. Stability 

4. For the first four energy levels: 
a. Number of orbitals? 
b. Maximum number of electrons? 

5. How do you determine the total number of electrons in an atom?  Explain in terms of atomic 
neutrality. 

6. For core electrons and valence electrons: 
a. What is the difference? 
b. Which ones affect an atom’s reactivity? 

7. For ground state electron configurations: 
a. What is the definition of electron configuration? 
b. What does it mean if an atom’s electrons are in the ground state? 
c. Where is this information located in your reference packet? 
d. What does each number represent? 
e. Does the order of the numbers matter? 
f. Which number represents valence electrons? 
g. How can it be used to determine the number of core electrons in an atom? 

8. For excited state electron configurations:  
a. How does an electron become excited? 
b. What is the difference between a ground state configuration and an excited state 

configuration? 
c. What happens when an electron returns to the ground state from the excited state? 
d. How does this relate to flame tests? 

9. For periods on the periodic table: 
a. Row or column? 
b. What is the relationship between period number and energy level? 

10. For groups on the periodic table: 
a. Row or column? 
b. What is the relationship between group number and valence electrons? 

11. For Lewis structures: 
a. What is the definition? 
b. How do you draw a Lewis structure for an atom? 

12. For ions: 
a. What is the definition? 



b. Why do atoms form ions? 
c. What charge—postiive or negative—results from losing electrons? 
d. What charge—postiive or negative—results from gaining electrons? 
e. Which electrons are gained or lost: core or valence?  Why? 
f. When an atom ionizes, does it become a different element?  Explain. 
g. What is a cation? 
h. What is an anion? 
i. Why do atoms gain or lose predictable amounts of electrons? 
j. How does group number relate to the charge of an atom? 
k. What does it mean if an ion is isoelectronic with a noble gas? 
l. Where in your reference packet can you find information about the ions formed by 

different atoms? 
13. For ionization energy: 

a. What is the definition? 
b. What does it mean if an atom has a low ionization energy? 
c. What does it mean if an atom has a high ionization energy? 
d. What happens to ionization energy as you go from left to right across a period? 
e. What happens to ionization energy as you go from top to bottom down a group? 

14. For electronegativity: 
a. What is the definition? 
b. What does it mean if an atom has a low electronegativity? 
c. What does it mean if an atom has a high electronegativity? 
d. What happens to ionization energy as you go from left to right across a period? 
e. What happens to ionization energy as you go from top to bottom down a group? 

15. For metals: 
a. Where are they located on the periodic table relative to the staircase? 
b. Do they have high or low ionization energies? 
c. Do they have high or low electronegativities? 
d. Do they tend to form cations or anions? 

16. For nonmetals: 
a. Where are they located on the periodic table relative to the staircase? 
b. Do they have high or low ionization energies? 
c. Do they have high or low electronegativities? 
d. Do they tend to form cations or anions? 

17. For ionic compounds: 
a. What is the definition? 
b. What type of bonding do they have?  Define this bond. 
c. What is their overall charge? 
d. What types of elements—metals, nonmetals, or both—create an ionic compound? 
e. How are they named and how are their formulas written when they involve two 

monatomic, single-charge ions? 
f. How are they named and how are their formulas written when they involve one or 

more polyatomic ions? 
g. How are they named and how are their formulas written when they involve a cation 

with multiple possible charges? 
18. For covalent compounds: 

a. What is the definition? 
b. What type of bonding do they have?  Define this bond. 
c. What is their overall charge? 
d. What types of elements—metals, nonmetals, or both—create an ionic compound? 
e. How are they named and how are their formulas written? 



Practice Problems 
 
1. An atom in the ground state has a stable valence electron configuration. This atom could be an 

atom of 
a) Al  
b) Cl  
c) Na 
d) Ne  

 
2. Which electron configuration represents an atom in an excited state? 

a) 2–7  
b) 2–6–2  
c) 2–8–1 
d) 2–8–8–2 

 
3.  Draw a Lewis structure of an atom of S-33. 
 
4. An electron in a sodium atom moves from the third shell to the fourth shell. This change is a 

result of the atom 
a. absorbing energy  
b. releasing energy  
c. gaining an electron 
d. losing an electron  

 
5. Which electron configuration represents an excited state for a potassium atom? 

a. 2-8-7-1  
b. 2-8-7-2  
c. 2-8-8-1 
d. 2-8-8-2 

 
6. Describe the electrons in an atom of carbon in the ground state. Your response must include: 

a. the charge of an electron  
b. the location of electrons based on the wave-mechanical model  
c. the total number of electrons in a carbon atom 

 
7. Which statement describes how an atom in the ground state becomes excited? 

a. The atom absorbs energy, and one or more electrons move to a higher electron shell. 
b. The atom absorbs energy, and one or more electrons move to a lower electron shell. 
c. The atom releases energy, and one or more electrons move to a higher electron shell. 
d. The atom releases energy, and one or more electrons move to a lower electron shell. 

 
8. Which symbol represents an atom in the ground state with the most stable valence electron 

configuration? 
a. B  
b. O  
c. Li 
d. Ne  

 
 
 



9. The compound XCl is classified as ionic if X represents the element 
a. H  
b. I  
c. Rb 
d. Br  

 
10. The chemical bonding in sodium phosphate, Na3PO4, is classified as 

a. ionic, only 
b. metallic, only 
c. both covalent and ionic 
d. both covalent and metallic 

 
11. Which formula represents a molecular compound? 

a. HI  
b. KI  
c. KCl 
d. LiCl  

 
12. Which formula represents strontium phosphate? 

a. SrPO4  
b. Sr3PO8  
c. Sr2(PO4)3 
d. Sr3(PO4) 

 
13. Which element has an atom with the greatest tendency to attract electrons in a chemical bond? 

a. carbon  
b. chlorine  
c. silicon 
d. sulfur  

 
14. An ionic compound is formed when there is a reaction between the elements 

a. strontium and chlorine 
b. hydrogen and chlorine 
c. nitrogen and oxygen 
d. sulfur and oxygen 

 
15. Which compound has both ionic and covalent bonding? 

a. CaCO3  
b. CH2Cl2  
c. CH3OH 
d. C6H12O6 

 
16. Which formula represents copper(I) oxide? 

a. CuO  
b. CuO2  
c. Cu2O 
d. Cu2O2 

 

 

 
 



17. Which element, represented by X, reacts with fluorine to produce the compound XF2? 
a. aluminum  
b. argon  
c. magnesium 
d. sodium  

 
18. Which element is a metalloid? 

a. Al  
b. Ar  
c. As 
d. Au  

 
19. An atom of an element has a total of 12 electrons. An ion of the same element has a total of 10 

electrons. Which statement describes the charge and radius of the ion? 
a. The ion is positively charged and its radius is smaller than the radius of the atom. 
b. The ion is positively charged and its radius is larger than the radius of the atom. 
c. The ion is negatively charged and its radius is smaller than the radius of the atom. 
d. The ion is negatively charged and its radius is larger than the radius of the atom. 

 
20. Magnesium and calcium have similar chemical properties because a magnesium atom and a 

calcium atom have the same 
a. atomic number 
b. mass number 
c. total number of electron shells 
d. total number of valence electrons 

 
21. An atom of aluminum in the ground state and an atom of gallium in the ground state have the 

same 
a. mass 
b. electronegativity 
c. total number of protons 
d. total number of valence electrons 

 
22. The chemical properties of calcium are most similar to the chemical properties of 

a. Ar  
b. K  
c. Mg 
d. Sc  

 
23. Which element has an atom in the ground state with a total of three valence electrons? 

a. aluminum  
b. lithium  
c. phosphorus 
d. scandium   


