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MEE 312 02 Engineering Materials  


Homework 2 


Atomic Structure and Bonding 


Due: Friday 2/5/2016 


 


Dear students, 


This assignment should get you to think about the concepts we learned in Chapter 2. There are a total 


of 6 questions in this assignment. You can turn in the first 5 questions in Isidore and you can turn in 


a hard copy for the 6th question in class on Friday (2/5/2016). 


 


Question 1: 


Describe in your own words the following and give an example: 


1. Metals (Ferrous and non-ferrous) 


2. Ceramics 


3. Polymers 


4. Composites 


5. Thermoplastic 


6. Thermoset 


7. Anisotropy 


8. Particle Reinforced Composite 


9. Fiber Reinforced Composite 


10. Structural Composite 


 


Question 2: (You can use pictures to support your answers for these questions) 


1. Why does salt dissolves in water and oil doesn’t? Provide technical explanation.  


2. What happens when you burn your car tire (Thermoset) and your tooth brush 


(Thermoplastic)? Provide technical explanation behind why it happens. (Experimentation is 


not necessary for this question!) 


3. Why does Fluorine form Fluoride (a common ingredient in your toothpaste)?  


 


Question 3: 


3. Please indicate the type(s) of bond that corresponds to the statements provided below (c= 


covalent, I = ionic, m = metallic, s = secondary) and provide a brief (1-2 sentence) explanation. 


a. Common in materials made up of more than one type of atom such as Aluminum and 


Oxygen 


 


11. Allotrope 


12. Atomic Number 


13. Quantum Number 


14. Metallic bond 


15. Covalent bond 


16. Ionic bond 


17. Van der Waals forces 


18. Valence 


19. Electronegativity 


20. Electron configuration 


21. Binding Energy 


 








b. Common bond in materials that have a low valence 


 


c. Made up of “sea of electrons” 


 


d. Directional bond 


 


e. Results in materials that have high strength, low CTE, high Tm, high modulus 


 


f. Sharing of outer electrons 


 


g. Made up of an anion and cation 


 


h. Typical bond found in polymers 


 


i. Primary bond that results in materials that have relatively lower strength, high CTE, 


lower Tm, lower modulus 


 


j. Has many free electrons, therefore high conductivity 


 


k. Typical bond found in ceramics 


 


l. Results from atoms having higher valence 


 


m. No free electrons, therefore poor conductivity 


 


n. Lowest binding energy of primary bonds 


 


o. Typically results from polarized molecules 


 


Question 4: 


What is your favorite material and why? 


Question 5: 


Based on the type of bonding, what material would you choose for the iron man suit and why? 


 








Question 6: Complete the concept map provided below: 
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