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Note: All work must be shown to receive credit.  On calculation problems show answer with the correct number of significant figures using scientific notation if necessary.

Data:

NA=6.022x1023/mol

E = nh(, (=c/(, E=-2.178x10-18/n2, (deBroglie = h/mv, h=6.626x10-34J sec, c=3.00x108m/sec, 

1. (8 points) Sodium hydroxide is used extensively in acid base titrations because it is a strong, inexpensive base.  A sodium hydroxide solution was standardized by titrating 25.00 mL of 0.1528 M standard oxalic acid solution.  The initial buret reading of the sodium hydroxide was 2.24 mL and the final reading was 39.21 mL.  What was the molarity of the base solution?

What is the pH of the base solution?

2. (8 points)  Define the following terms

a. lone pair electrons

b. sigma bond

c. ionization energy

d. delocalized electrons

3.  (4 points) How do the 2p orbitals differ from each other?

4. (4 points) Scientists use emission spectra to confirm the presence of an element in materials of unknown composition.  Why is this possible?

5. (4 points) The laser in an audio compact disc player uses light with a wavelength of 7.80 x 102 nm.  Calculate the frequency of this light.

6.  (6 points) The ionization energy of gold is 890.1 kJ/mol.  Is light with a wavelength of 225 nm capable of ionizing a gold atom (removing an electron) in the gas phase?

7. (6 points) Which of the following orbital designation(s) is/are incorrect?  Circle the incorrect designations.

1p

7d

9s

3f

4f

2d

8. (4 points) Write the electronic configuration for the most stable ion formed by Ba.

9.  (6 points) For each of the following pairs of elements pick the atom with 

	
	C or N
	Ar or Br

	More favorable (exothermic) electron affinity
	
	

	Higher ionization energy
	
	

	Larger size
	
	


10.  (6 points) Using the periodic table, predict which of the following bonds will be the most polar 
S(F, S(Cl, or S(Br.  Explain your reasoning.

11. (5 points) What are molecular orbitals?  How do they compare with atomic orbitals?

12. (6 points) Which compound in each of the following pairs has the most exothermic lattice energy?  Justify your answers.

a. LiF, CsF

b. BaCl2, BaO

13. (12 points) Write Lewis structures for the following molecules and ions.  

a. POCl3
b. ClO4-
c. AsF5
14.  (5 points) Use formal charge arguments to rationalize why BF3 would not follow the octet rule.

15.  (6 points) Look at the compound pictured below.  Explain the bonding in terms of valence bond theory.  That is show the atomic orbitals on the N atom, describe any electron promotion and hybridization necessary, and show the orbitals involved in both sigma  and pi bonding as well as the orbital holding the lone pair of electrons..Explain the bonding in H2O using valence bond theory.  (Show how hybridized orbitals are formed.)
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16. (8 points) Two structures can be drawn for cyanuric acid:

a. [image: image3.wmf]b

a

C

N

C

N

C

N

O

H

O

H

O

H

C

N

C

N

C

N

O

O

O

H

H

H

 

 

 

 

 

 

 

 

 

Are these two resonance structures of the same molecule?  Explain.

b. How many sigma bonds are in structure a?  

c. How many pi bonds are in structure a?

d. Which bonds are longer, the CO bonds in structure a or  b?  Explain.
17. (10 points) Answer the following questions for the structure shown below:
a. What are the molecular and orbital geometries around S?


Orbital 



  Molecular





b. What are the molecular and orbital geometries around Kr?


Orbital 



  Molecular





c. What is the hybridization of boron?




d. What is the hybridization of carbon?




e. What is the charge on Cl?




f. What are the molecular and orbital geometries around Kr


Orbital 



  Molecular




g. What is the charge on B?
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18. (6 points) Complete the molecular orbital correlation chart for the NF molecule. *

(a) Is the molecule paramagnetic or diamagnetic? _________________

(b) What is the bond order of the nitrogen fluorine bond?



*Note that the correlation chart is for all, not just valence, electrons!!

AO                                          MO                            

        AO

2p(*            ______

2p(* ______             ______

2p ___ ___ ___                                                                         


___  ___ ___ 2p

2p(              _______

2p(  ______              _______

2s(*______

2s _____                                                                           


   ______  2s

2s(   _______

1s(* _______  

1s ______                                                                         


   ______   1s

1s(   ________
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