4/13/2007

Organic Chemistry 1  2007  Exam 1  Student ID #                 Name                .

Total 100 points. Write your answers in the space provided. If you need more space, write on the back.

1. [15 points] Show Lewis structures of these compounds. 

(a) C2H3F,        (b) H2NCN,        (c) N3-,       (d) N2O (arranged NNO),       (e)HCO+  
2. [12 points] 
(a) Draw a Lewis structure of nitric acid (HNO3) including possible resonance structures. 

(b) Calculate the formal charge on each atom.
(c) What is the hybridization at all atoms, except hydrogen ?
(d) Rank these three different types of nitrogen-oxygen bonds in order of length.

3. [13 points] Draw all the isomers for the following compound. The total number for each is given in parentheses.  

(a) C4H11N (8),          (b) C3H6BrCl (5)
4. [10 points] Explain which compound you expect to be more soluble in water.
(a) NH4+Cl-   or    +N(CH2CH2CH2CH3)4Cl-
(b) 
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5. [10 points] Draw the important resonance structures for the following compounds and discuss the contribution of each to the resonance hydrid. Explain whether the species has a large or a small amount of resonance stabilization.
(a) 
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6. [5 points] Draw and label an energy level diagram for the MO’s of 
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7. [15 points]  In each of the following pairs, which is the stronger base ? Explain briefly.
(a) 
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(b) 
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(c) 
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8. Arrange the compounds in order of increasing acid strength. Explain your reasoning

(a) [7 points] F2CHCO2H,  HOCH2CH2COOH,  CH3CH2CH2CH2OH, ClCH2COOH, CF3COCH3,     

CF3CH2OH,   CH3CH2COOH,  CH3COCH3,  
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(b) [4 points]  
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9.[3 points] If a solute dissolves in a solvent, then
a. the polarity of the solute is similar to the polarity of the solvent.

b. the mixture forms a more ordered system (so the entropy decreases).

c. 
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d. 
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e. a and c

10. [3 points] Which compound has a degree of unsaturation (DU) of three?

a. C5H9Br

b. C6H6O

c. C7H8Cl2
d. C8H15Cl

e. C9H12
11. [3 points] Which geometry/hybridization is incorrect?

a. linear/sp

b. trigonal planar/sp2
c. pyramidal/sp3
d. tetrahedral/sp3
e. All are correct.
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