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This exam consists of 17 questions on 5 pages. Please write your name at the top of each page. Read all of the questions carefully. If there is anything that is unclear, please ask. Answers should be placed in the spaces provided and written legibly. Be sure to answer all of the questions on the exam.

You are allowed to use a model kit. A periodic table is provided on the last page of the exam. 

The exam is worth 100 points. Each question is labeled with its exact point value. You have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period. No late exams will be accepted.

Cheating is not allowed. Anyone caught cheating will be sent to the Judiciary Board for review.

Good Luck!

For questions 1-8 circle the one best answer. (4 points each)

1. Which of the molecules below has the highest boiling point? (Chapter 2)
A.
CH3CH2OH
B. 
CH3OCH3
C. 
CH3CH2CH3
D.
CH3CH2NH2
2. Which of the following functional groups is least likely to exhibit hydrogen bonding? (Chapter 2)
A. 
alcohol
B. 
amine
C. 
nitrile
D.
carboxylic acid
3. What is the formal charge on oxygen in dimethyl ether, CH3OCH3? (Chapter 1)
A. 
+2
B. 
+1

C. 
0
D. 
-1
4. Which of the following is the strongest acid? (Chapter 1)
A.
H2O
B.
H2S
C. 
NH3
D. 
CH4
5. When methanol (CH3OH) acts as a base, its conjugate acid is: (Chapter 1)
A. 
-CH2OH
B.
 CH3O-
C.
 CH4OH
D.
CH3OH2+
6. Choose the correct hybridization for the carbon atom indicated in the molecule below. (Chapter 2)
 (CH3)2CHCN






            ↑

A.
sp



B.
sp2



C.
sp3
D. 
none of the above
7. Which of the following condensed formulas represents the same compound as the line-angle structure shown? (Chapter 1)
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A.  CH3CH2CH2OCH2CH2CH2N(CH2CH2CH3)2
B. 
CH3CH2CH2OCH2N(CH2CH3)2
C. 
CH3CH2OCH2N(CH2CH3)2
D. 
CH3CH2OCH2N(CH2CH2CH3)2
8. Which of the following choices does NOT represent a pair of resonance forms? (Chapter 1)
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A.


B.


C. 


D. 


9. (6 points) Consider the compound (CH3)2CHCH2CH2CO2CH2CH3.

(a) Draw a line-angle drawing (skeletal formula) for the compound. (Chapter 1)

(b) What functional group is present in this molecule? _____________________ (Chapter 2)
10. (5 points) Mark each statement as True or False: 

_____ 
Dichloromethane (CH2Cl2) is a polar molecule. (Chapter 2)
_____ 
A  bond is formed from the overlap of sp2 hybrid orbitals. (Chapter 2)
_____ 
Stable anions are conjugate bases of weak acids. (Chapter 1)
_____ 
An electrophile is an electron pair donor. (Chapter 1)
_____ 
Alkanes are generally soluble in water. (Chapter 2)
11. (9 points) Answer the following questions concerning a molecule with the formula H2N2.

(a) The molecule has _____ valence electrons. (Chapter 1)
(b) Draw a Lewis structure for the molecule. (Chapter 1)
(c) The hybridization of the nitrogen atom is _______________. (Chapter 2)
(d) The bond angle around the nitrogen atom is _______________. (Chapter 2)
12. (6 points) Name the following compound. (Chapter 3)
[image: image3.wmf]
13. (4 points) Consider the structure of acetic acid below. Circle the oxygen that is more basic. (Chapter 1)
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14. (8 points) Consider the alkane 4-ethyl-5,5-dimethyldodecane. (Chapter 3)
(a) What is the molecular formula of this alkane? _______________ 
(b) How many primary carbon atoms are found in this alkane? ______________
(c) Draw a constitutional isomer of this alkane.

15.
(6 points) Determine whether the two structures in each of the following pairs represent constitutional isomers, the same compound, or cis,trans stereoisomers (geometric isomers). (Chapter 2)
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16.
(12 points) Consider the Lewis structures shown below. (Chapter 1)
(a) Draw the two important resonance forms for this compound. Be sure to include lone pair electrons and formal charges.
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(b) Draw electron-pushing arrows to show how each structure is generated from the previous structure.
17.
(12 points) There are five structures (constitutional isomers) with the formula C6H14. 

(a) Draw the five constitutional isomers. (Chapter 1)
(b) Write the name of each isomer next to the structure. (Chapter 3)
(c) Circle the isomer with the highest boiling point. (Chapter 2)
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