Chem 1A Quiz 6
Oct. 27, 2014
Show work as always!

1. A student drew the three following Lewis structures for the nitric acid molecule:
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a. Put in the correct number of lone pair electrons on the appropriate atoms.  Also, label each atom in each Lewis structure with its formal charge.

b. Which Lewis structure is wrong and why is it wrong?

c. Of the remaining valid Lewis structures, which is most favored and why?

d. What geometric difference, if any, is predicted between the two valid Lewis structures?  For each of the two valid Lewis structures indicate the expected bond angles on the original diagrams.

2. The conjugate base of bicarbonate is the carbonate ion:  CO32- (read CO3 two minus).  In nature it is found that the CO bond distances in CO32- are all the same.

a. Draw all the correct “resonance” Lewis structures for the CO32- ion. 

b. What are the CO bond orders in the carbonate ion?

c. Indicate the molecular geometry and bond angles of the CO32- ion.
d. Is the carbonate ion polar?  Why or why not?

3. Phosgene, CCl2O, is a poisonous gas once used in chemical warfare.   Connectivity:  both chlorines and the oxygen are attached to the carbon.

a. Draw a valid Lewis structure for the molecule (including lone pair electrons).
b. Now draw a Lewis structure accurately showing the central atom geometry and bond angles.

c. Determine the approximate molecular dipole vector from the bond dipole vectors.   Estimate the magnitude of the dipole moment.  Is the molecule polar?  

4. Consider the cyanide molecul: HCN

a. Draw a valid Lewis structure for the molecule (including lone pair electrons).
b.  Now draw a Lewis structure accurately showing the central atom geometry and bond angle for HCN.
c. Determine the approximate molecular dipole vector from the bond dipole vectors.   Estimate the magnitude of the dipole moment.  Is the molecule polar?  

5. Draw a Lewis structures and give the central atom geometries and bond angles for C2H6 (ethane), C2H4 (ethene), and C2H2 (ethyne or acetylene).  In all these molecules carbons are bonded to each other and hydrogens are equally distributed among carbons. 
a. Now draw each Lewis structure correctly indicating central atom geometries and bond angles.  Label each central atom with the correct VSEPR geometry and corresponding hybridization scheme.

b. For each molecule, determine whether it is polar or non-polar.   Justify your answer in each case.

6. Although I3- ion is known, F3- ion is not known.  (Both ions have a minus one charge and consist of three atoms.)
a. Use Lewis structures to explain why F3- does not occur in nature.

b. What is the electron domain geometry of I3-? 

c. What is the molecular geometry?

d. Is I3- polar?
e. Draw a new Lewis structure for I3- with the geometric information including the correct bond angle.
7. Determine the approximate reaction energy change for the combustion of acetylene, C2H2, as follows:

a. Write a balanced chemical reaction for the combustion reaction.  Hint:  What are the reaction products for any hydrocarbon combustion?
b. Draw Lewis structures for each reactant and product and rewrite the balanced equation in terms of these.

c. How many and what bonds are broken?  How many and what bonds are formed?  Use the attached table of bond energies, calculate the energy change of reaction.  
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