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This exam consists of 18 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 following is TRUE concerning the molecule CHCl3 (chloroform)? (Chapter 2)
A.
The carbon is tetrahedral.


B. 
There is a molecular dipole moment towards hydrogen.

C. 
The C-Cl bonds are nonpolar.

D.
There is no molecular dipole moment.

2. Which of the following matches of functional groups and molecules are correct? (Chapter 2)
a. Ketone
b. Aldehyde
i. 
CH3C(O)CH3
ii. 
CH3CHO

c. Carboxylic acid
d. Ester
iii. 
CH3CH2CO2CH3
iv. 
CH3CO2H

A.  
b-ii and d-i


B. 
c-iii and d-iv


C. 
a-i and d-iii


D. 
c-iv and d-ii

3. All of the following substituted cyclohexanes can adopt a stable chair conformation in which there are no methyl-hydrogen 1,3-diaxial interactions except one. Which one? (Chapter 3)
A. 
trans-1,2-dimethylcyclohexane


B. 
cis-1,3-dimethylcyclohexane

C. 
trans-1,4-dimethylcyclohexane


D.
1,1-dimethylcyclohexane 

4. What is the ground state electron configuration of chlorine? (Chapter 1)
A. 
1s22s22p63s13p5 

B. 
1s22s22p63s13p6 

C. 
1s22s22p63s23p6 

D. 
1s22s22p63s23p5
5. Which of the following statements is NOT TRUE regarding resonance structures? (Chapter 1)
A.
All resonance structures must have the same number of electrons.
B.
All resonance structures have the same energies (are degenerate).

C. 
All resonance structures must have the same arrangement of atoms.

D. 
The hybrid structure is more stable than any single resonance structure.

6. What is the correct IUPAC name for the following structure? (Chapter 3)
[image: image1.png]


A.  
3-propyl-4-methylhexane

B.  
3-methyl-4-propylhexane


C.  
2,3-diethylheptane


D.  
4-ethyl-3-methylheptane

7. Which of the following compounds has the largest pKa? (Chapter 1)
A.  
SiH4  

 
B.  
H2S 

  
C.  
PH3  

  
D.  
HCl 


8. What is the approximate C-C-C bond angle in propene (CH3CH=CH2)? (Chapter 2)
A. 
90°


B. 
109°


C.
120°


D. 
180°

9. (4 points) Draw the Lewis structure of a molecule that can act as both a Brønsted-Lowry acid and a Brønsted-Lowry base. (Chapter 1)
10. (8 points) There are four alcohols (constitutional isomers) with the formula C4H10O. Draw them. (Chapters 1 and 2)
11. (6 points) Name the following compound. (Chapter 3)
[image: image2.wmf]
12. (4 points) Rank the following molecules in order of increasing boiling point. (BP in Chapter 2 and naming in Chapter 3)
A. Hexane



B. Neopentane


C. 2-Methylpentane


D. 2,2-Dimethylbutane

13. (7 points) On the molecule below (heroin) locate and label an example of: (Chapters 1 and 2)
(a) a polar covalent bond

(b) a nonpolar covalent bond

(c) a  bond

(d) an sp3 hybridized carbon
(e) a 2° carbon
(f) an sp2 hybridized oxygen
(g) a carbon with an unhybridized p orbital
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14. (6 points) (-)-Menthol can be isolated from the peppermint plant and is responsible for the characteristic flavor and taste of peppermint. The structure of (-)-menthol is given below.
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On the chair template below, draw the two chair conformations that are in equilibrium for (-)-menthol. Circle the most stable conformation. (Chapter 3)
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15.
(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. (Chapter 3)
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16. (9 points) Draw Newman projections of the (a) total eclipsed, (b) gauche, and (c) anti conformations around the C2-C3 bond of butane. (Chapter 3)
17. (6 points) Which conformation from question 16 is highest in energy? Why? (Chapter 3)
18. (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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