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Name: _________________________________

June 20, 2005

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? (BP Chapter 2 and naming Chapter 3)
A.
hexane
B. 
2-methylpentane
C. 
2,2-dimethylbutane
D.
heptane
2. Which of the following molecules is an ester? (Chapter 2)
A.  CH3CH2CH(CH3)2

B. 
CH3OCH2CH2CH3
C. 
CH3COOH
D. 
CH3COOCH3
3. Which of the following are correct Lewis structures, including formal charges, for nitric acid (HNO3)? (Chapter 1)
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A. 
I only


B. 
II only
C. 
III only
D.
both II and III
4. What is the approximate C–C–C bond angle in propene (CH3CH=CH2)? (Chapter 2)
A. 
90°

B. 
109°

C. 
120°
D. 
180°
5. Which of the following statements concerning the conformations of butane is true? (Chapter 3)
A.
All butane conformations are classified as eclipsed.
B.
The lowest energy conformation if butane is the gauche conformation.
C. 
The gauche and anti conformations differ primarily in the amount of steric strain.
D. 
There is more torsional strain in the anti conformation than in the totally eclipsed conformation.
6. Which of the following choices does NOT represent a pair of resonance forms? (Chapter 1)
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7. Which of the following comes closest to describing an electrophile? (Chapter 1)
A. 
anion
  

 
B.
Lewis base
  
C.
Lewis acid
  
D.
nucleophile
8. Choose the correct hybridization for the atom indicated in the molecule below. (Chapter 2)
 (CH3)2CHCN






       ↑

A.
sp



B.
sp2



C.
sp3
D. 
none of the above
9. (8 points) Fill in the blank with the correct answer.

(a) An oxygen atom has _____ valence electrons. (Chapter 1)
(b) The property of the atoms forming a bond that determine the bond polarity is ____________. (Ch. 1)
(c) The molecular formula of 4-ethyl-5,5-dimethyldodecane is _______________. (Chapter 3)
(d) The molecular geometry of methane is _______________. (Chapter 2)
10. (5 points) Mark each statement as True or False: 

_____ 
In a carbon atom, the 2s and 2p orbitals are equal in energy. (Chapters 1 and 2)
_____ 
A node is a region of high electron density between the two atoms in a covalent bond. (Ch. 2)
_____ 
Strong bases usually contain positively charged atoms of high electronegativity and no resonance stabilization. (Chapter 1)
_____ 
When a molecule can best be represented as a series of resonance forms, each of these forms always contributes to the same degree in the hybrid. (Chapter 1)
_____ 
Alkanes are unsaturated hydrocarbons. (Chapter 3)
11. (8 points) There are four structures (constitutional isomers) with the formula C3H9N. Draw them. (Chapter 1 and 2)
12. (8 points) Consider the set of compounds NH3, CH3COOH, and CH3OH. Rank these compounds in order of increasing acidity (weakest to strongest). Briefly explain your answer. (Chapter 1)
13. (5 points) Draw an acceptable line-angle drawing (skeletal formula) for the compound shown below. (Chapter 1)
[image: image3.wmf]
14. (6 points) Name the following compound. (Chapter 3)
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15. (10 points) The synthetic steroid RU-486 is shown below.
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(a) How many pi bonds does RU-486 have? _____ (Chapter 2)
(b) Circle an example of a tertiary carbon on the structure. (Chapter 3)
(c) Draw a box around an oxygen with an unhybridized p orbital. (Chapter 2)
(d) List the oxygen-containing functional groups present in the structure of RU-486. (Chapter 2)
16.
(6 points) Determine whether the two structures in each of the following pairs represent constitutional isomers, different conformations of the same compound, or cis,trans stereoisomers. 
[image: image6.wmf]H

N

O

O

O

O

N

O

O

O

N

O

O

H

H


(a)  






(Chapter 2)
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(Chapter 2)
17. (12 points) Consider the Lewis structures shown below. (Chapter 1)
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(a) Add any necessary formal charges by the appropriate atoms to complete each Lewis structure.
(b) Draw electron-pushing arrows to show how each structure is generated from the previous structure.
(c) Rank each structure in terms of its importance in contributing to the overall resonance hybrid. (You do not need to explain your ranking, just mark the structures as 1, 2, or 3)
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