
Study Guide Lecture 6 
1) Know the different types of primary bonding: Metallic, Covalent, Ionic 

a) How do these differ in terms of the behavior of electrons ? 
2) How do the rules / constraints imposed by a bonding scheme influence structure & 

properties (especially mechanical and electrical properties) ?  
3) Know the general correlations that exist between these bonding schemes and material properties: 

a) Rank the bonding schemes in terms of relative bond strength. 
b) What is the correlation between bond strength and the melting point? 

4) Understand how bond strength and bonding constraints influence other phenomena: 
a) e.g. ease / difficulty of self-diffusion, deformation style (ductile / brittle), mixing behavior, etc. 

5) Know the different electron orbital hybridizations that are common for Group IV-A elements, and  
how this influences bonding and structure for these materials. 

a) List at least 4 crystalline materials that pack with coordination 4 (diamond cubic). 
6) What are the three primary factors that contribute to structural constraint for ionic compounds? 
7) How are covalent bonds generally depicted (when sketched or shown graphically)? 

a) What is implied by this depiction. 
 
Study Guide Lecture 7 

1) List at least five solid materials that simultaneously feature multiple, and distinct, forms of 
bonding. 

a) You may also have to mention special conditions (temperature, pressure) for the 
material(s) you list. 

2) List at least five solid materials where London dispersion forces are a significant (or 
perhaps sole) contributor to the overall bonding. 

3) Understand why London forces are often (but not always) the dominate contributor to 
intermolecular bonding for molecular systems, even in the case of polar molecules  

a) (e.g. explain why Trichloromethane, which is polar, has a lower lower boiling 
point than Tetrechloromethane ... or why Fluoromethane has only a slightly 
higher boiling point compared to ethane.) 

4) List at least two solid materials that significantly rely on hydrogen bonding. 
5) What type of bonding is responsible for binding noble gas atoms to form a crystal? 
6) What type of bonding is responsible for binding methane gas molecules to form a 

crystal? 
7) Why does HF exhibit an anomalously high boiling point compared to say HCl, HBr, HI? 
8) Describe in detail all of the bonding that occurs in a long chain n-alkane (i.e. 

polyethylene) 
9) Know the definitions of the secondary bonding types and common examples of each. 
10) Be able to characterize the bonding in a given material. 

a) Be able to list the predominant bonding, intra/inter-particle bonding, 
and any secondary bonding (when applicable, e.g. graphite, polymers). 

11) Know general trends of the Pauling electronegativity scale. 
12) Know how to use the Pauling %Ionic Character equation and when it is / is not very 

applicable. 



13) Know how to use the Ketelaar triangle to predict the predominant type of primary 
bonding for pure materials and binary compounds. 

14) Understand locations within the triangle that are associated with a single type of primary 
bond dominating the overall bonding within the material. 

15) Understand locations within the triangle associated with a blend of two or three of the 
primary bonding types. What is different about locations associated with the presences 
of two or three types of primary bonding? 

 
 
 


