Test 2.CHEM 281 (01) Winter 2013.  Chapters 2 and 3. Name:_______________
1. Draw Lewis structures and predict the hybridization on the central atom:

a) SiCl4
b) BF3
c) SF6
d) [Fe(H2O)6]+3
2. Would you expect Li2 to exist? Use a molecular orbital energy diagram to explain your reasoning.
3. What are there any differences in molecular orbital diagrams of B2, C2, N2, O2 and F2?
4. Draw a molecular orbital diagram for O2 determine the bond order and magnetic properties. 
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5. Assuming that it has similar molecular orbital energies to those of carbon monoxide, deduce the bond order of the NO- ion. (show your work)
6. Assuming that it has similar molecular orbital energies to those of carbonmonoxide, deduce the bond order of the CN- ion. (show your work)

7. Predict the intermolecular forces in following and their physical state
a) N2
b) CO2


c) CCl4


d) H2O


e) HCl

8. What is a crystalline material, describe the bonding and packing in C(s)-diamond and NaCl(s), and how it is different in each crystals? 

9. What is the coordination number of a metal atom in a simple cube (SC) ? 

10. Draw a simple cubic (SC) unit cell and label axes (a,b, c )and angles ()? 

11. Give the general unit cell dimensions for following crystal systems:

a) Monoclinic:   
 

a=   
b=  
c=   



b) Orthorhombic: 

a=   
b = 
c=   



c) Rhombohedral: 

a=   
b=  
c=   



12. What are seven crystal systems? 

13. Which would you expect to contain ionic bonds, MgCl2 or SC12? Explain your reasoning. 

14. Draw pictures of:

a)  AAAAA.. lose packing to show how a simple cubic (SC) unit cells are created.
b) Draw pictures of ABABABAB.. lose packing to show how a body centered cubic (BCC) unit cells are created.

15. Show how you calculate the metal packing efficiency (52%) of cubic (SC) of a metal?

16. Draw the pictures and alculate the number of atoms in a cubic unit cell of a metal:

a) Simple cubic (SC):

b) Body-centered cubic (BCC)

c) Cubic closest-packed (CCP-FCC)

17. Give coordination number for both anion and cation of the following ionic lattices.

a. CsCl Structure:

b. Rock Salt Structure(NaCl): 
c. Fluorite Structure(CaF2):

d. Sphalrite Structure (ZnS):

18. [image: image2.emf]Show  how many ions are per unit cell and show how it agrees with the formula of the pervoskite structure material, (1-2-3:Y-Ba-Cu) YBa2Cu3O7:

