
Chapter 12: Review Worksheet 
1. In general, what do we mean by a chemical bond? Name the principal types of 

chemical bonds. 
 
2. What do we mean by ionic bonding? Give an example of a substance whose particles 

are held together by ionic bonding. 
 

3. What do we mean by covalent bonding and polar covalent bonding? How are these 
two bonding types similar and how do they differ? 

 
4. Define electronegativity. 

 
5. What does it mean to say that a molecule has a dipole moment? 

 
6. Give evidence that ionic bonds are very strong. Does an ionic substance contain 

discrete molecules? 
 

7. Write the electron configuration for each of the following atoms and for the simple ion 
that the element most commonly forms. In each case, indicate which noble gas has 
the same electron configuration as the ion. 

a. sodium b. iodine c. calcium 
 
8. On the basis of their electron configurations, predict the formula of the simple binary 

ionic compound likely to form when the following pairs of elements react with each 
other. 

a. barium and chlorine 
b. sodium and fluorine 
c. potassium and oxygen 
 

9. What is the most important factor for the formation of a stable compound? How do we 
use this requirement when writing Lewis structures? 

 
10. In writing Lewis structures for molecules, what is meant by the duet rule? To which 

element does the duet rule apply? In writing Lewis structures for molecules, what do 
we mean by the octet rule? Why is attaining an octet of electrons important for an 
atom when it forms bonds to other atoms? 

 
11. What is a bonding pair of electrons? What is nonbonding (or lone) pair of electrons? 

 
12. Write Lewis structures for the following molecules: 

a. PF3 b. SiCl4 c. H2S 
 

13. What does a double bond between two atoms represent in terms of the number of 
electrons shared? What does a triple bond represent? 

 
14. What are resonance structures? 

 
 



Chapter 12: Review Worksheet 
1. What does the bond energy tell us about the strength of a chemical bond? 
 
2. What experimental evidence do we have for the existence of ionic bonding? In 

general, what types of substances react to produce compounds having ionic bonding? 
 

3. What circumstance must exist for a bond to be purely covalent? How does a polar 
covalent bond differ from an ionic bond? 

 
4. How does the polarity of a bond depend on the difference in electronegativities of the 

two atoms participating in the bond? If two atoms have exactly the same 
electronegativity, what type of bond will exist between the atoms? If two atoms have 
vastly different electronegativities, what type of bond will exist between them? 

 
5. What is the difference between a polar bond and a polar molecule (one that has a 

dipole moment)? 
 

6. When atoms of a metal react with atoms of a nonmetal, what type of electron 
configurations do the resulting ions attain? Explain how the atoms in a covalently 
bonded compound can attain noble gas electron configurations. 

 
7. With what general type of structure do ionic compounds occur? Sketch a 

representation of a general structure for an ionic compound. 
 

8. Why is a cation always smaller and an anion always larger than the respective parent 
atom? 

 
9. Write the electron configuration for each of the following atoms and for the simple ion 

that the element most commonly forms. In each case, indicate which noble gas has 
the same electron configuration as the ion. 

a. nitrogen b. selenium c. aluminum 
 

10. On the basis of their electron configurations, predict the formula of the simple binary 
ionic compound likely to form when the following pairs of elements react with each 
other. 

a. aluminum and oxygen 
b. magnesium and nitrogen 
c. cesium and sulfur 
 

11. When writing a Lewis structure, explain how we recognize when a molecule must 
contain double or triple bonds. 

 
12. Write Lewis structures for the following molecules. Draw all resonance structures when 

appropriate. 
a. C2H6   b. H2SO4  c. SO2 
 

 


