
Extra Credit – Chemical Bonding 

Name ____________________________________       Period ________       Article # __________ 
 

EXTRA CREDIT:  Permanent Waves 
 
This assignment is worth 5 bonus points on your Chemical Bonds Test. 
 
Read the accompanying article “Permanent Waves,” ChemMatters, April 1993, pp. 8-11.  Answer the 
following questions completely. 
 
1. Name the three types of chemical bonds that cross-link protein strands in your hair. 
 
 
2. How are ionic bonds formed in the hair (what groups are involved)? 
 
 
3. Hydrogen bonds involve “attractions between weaker + and – charges.”  Looking at Figure 3 on 

page 9, would you say that hydrogen bonds are based on ionic, polar covalent, or nonpolar 
covalent bonds?  Explain your choice. 

 
 
 
 
4. What atoms form covalent bonds in the hair?  What is this type of bond called?  What amino acid 

must be present in order to form these bonds? 
 
 
 
5. What chemical is used to break the hydrogen bonds in your hair? 
 
 
6. What polyatomic ion is used break the ionic bonds in your hair? 
 
 
7. What chemical is used to break the covalent bonds in your hair? 
 
 
8. Which of these bonds must be broken in order to reshape your hair? 
 
 
9. What process is necessary in order to make the new hair shape permanent (what chemical is 

added and what bonds are affected)? 
 
 
 
10. Cosmetic chemist Herbert Edelstein believes that the solutions are misnamed.  He says that what is 

normally called the waving solution should called the unwaving solution and what is normally called 
the neutralizing agent should be called the waving solution.  Do you agree with his suggestion?  
Why or why not? 
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