
Chemistry 448/548      Name: ________________________ 
Test 2 
Fall 2014 
 
Very Short Answer Questions:  (3 points each) 
 
1. Octahedral lattice holes are generally __________ than tetrahedral lattice holes. 
 
2. __________ is (are) the major physical contributer to repulsion in the Born-Landé equation. 
 
3. For a salt, decreased polarization results in __________ melting temperatures. 
 
4. In the equation: ψ = ψA(1)ψB(2) + ψA(2)ψB(1) + λψA(1)ψA(2) + λψB(1)ψB(2), the final two terms 

account for __________ contributions to the wave function. 
 
5. __________ atomic orbital(s) is (are) typically gerade. 
 
6. In general for resonance structures, formal charges on atoms should be __________.   
 
7. The interaction time in the diffraction methods is about __________. 
 
8. The hybridization of a central atom in a molecule of square planar geometry is __________. 
 
9. IF3 is a __________ shaped molecule. 

 
10. The two elements that have a large number of allotropes are __________ and __________. 
 
 
Discussion Questions:  (You must show work to receive credit!) 
 
1. Compare and contrast carbon and silicon.  (10 points) 
 
 
 
 
 
 
 
2. Four (sets of) properties that characterize ionic solids were provided in the lecture.  Name three 

and explain the basis of their origin. (10 points) 
 
 
 
 
 
 



3. Discuss the bond angles in CH2F2.  What technique might be used to determine the angles and 
justify the method (briefly)?  (10 points) 

  
 
 
 
 
  
 
 
 
 
 
4. Why is it conceptually reasonable for ∆H to be such a large negative (favorable number) for the 

lattice energy?  (Note:  A picture may be helpful in answering this question.)   
 
 
 
 
 
 
 
 
 
 

 
 
 
5. Compare and contrast X-ray, neutron, and electron diffraction methods.  (10 points) 
 
 
 
 
 
 
 
 
6. Ferrocene is an unusually stable molecule.  It is held together by bonds between the central iron 

atom and 10 carbon atoms.  From organic chemistry, you know that many kinds of metal-carbon 
bonds are highly reactive (think Grignard or lithium reagents), yet ferrocene is not only air-stable 
but when you heated it to 170º it sublimed and didn’t react either with atmospheric moisture.  Why 
not?  (i.e. Why is ferrocene so stable?)  (5 points) 

 
 
 
 



7. The NNO molecule was discussed in the book.  Would its isomer NON be more or less stable 
than NNO and explain your answer?  Why does CO2 have the structure it does instead of COO? 
(10 points) 

 
 
 
 
 
 
 
 
 
 
 
 
8. The MO diagram for NO2

- is shown below.  The HOMO is somewhat antibonding.  On this basis, 
predict the relative bond lengths in NO2

+, NO2, and NO2
-.  Would the nonbonding pairs of 

elections be more reactive on the nitrogen or oxygen atom?  Explain your answer.  (10 points)  

  



Test 1 Redux 
 
1. The electron configuration of Pb2+ is __________.  

 
2. What is the point group of Cr(CO)5(PMe3)? ______    of cyclopropane? ______ 

 
3. Which is more stable and why?  Cr2+ or Ni2+ 


