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CHEMISTRY 301 
11:15 AM Section 
EXAM 1 
28 Sept 2009 
 
 
Name:  ________________________________________ 
 
 
 
Your exam should consist of 5 pages including the cover page and grade tabulation sheet.  The pKa and IR 
tables are on page 5.  Skim the entire exam, and solve the easiest problems first.  Exams not returned 
when time is called will not be graded.   
 
 
 
 

 
 

 
 
 
 

PLEASE DO NOT OPEN THIS EXAM UNTIL YOU ARE INSTRUCTED TO DO SO. 
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1. (10 pts) For the molecule H2CCHNH2, draw a three dimensional Lewis structure, and label approximate 
bond angles.  

 
 
 
 
 
 
 
 
2. a.  (10 pts) Use the following IR data to derive a reasonable structure for unknown compound MARLEY, 

C5H10O. 

  
 
 
 

 
 
 b.  (4 pts) Propose a constitutional isomer of MARLEY that is clearly not consistent with the IR data.   
 
 
 
 
 
 
 
 
3. (12 pts) Which compound of each of the following pairs would you expect to have the larger net dipole 

moment and why? 
 (a) HCl or HF    (b) BF3 or HI    (c) CHCl3 or CFCl3 
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4.  (12 pts) Draw the conjugate base for each molecule below.  Then rank them from most basic (1) to least 
basic (4).  Briefly explain how you arrived at the order.  Do not exceed the space provided. 

 

HO HS

FF

S
O

O
HO

 
  
 
 
 
 
 
 
 
 
 
 
 
5. (10 pts) Rank the following solvents from highest (1) to lowest (4) solubility in water.  Briefly explain how you 

arrived at the order.  Do not exceed the space provided. 
 
 N(CH3)3        (CH3)2CHOH  (CH3)2CHOCH3  C6H14 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.   (10 pts) It is common for NH3 to function as a Brønsted-Lowry base; however, it is possible for it to function 

as a Brønsted-Lowry acid.  Give the structure of a base that will successfully/completely deprotonate NH3.  
Justify your answer.  You must write a balanced reaction and curved arrows for the reaction you propose.  
[For partial credit, write a balanced reaction and curved arrows for any reaction where NH3 is a Brønsted-
Lowry acid.] 
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7. Consider the molecule shown below.  

 
 a.  (4 pts) Indicate the hybridization of each of the four atoms indicated in the boxes provided. 
 
 b.   (8 pts) On the template below and to the right, use lines, dashes, and wedges for the sigma bonds only.  

Then draw and identify the orbitals that overlap to form π bonds.  Be as clear as possible. 
 
 

 
 
 
 
8. (10 pts) Draw Lewis structures for the products of the following acid/base reactions.  Include lone pairs and 

formal charges.  You must draw curved arrows for each reaction. 
 

 

+
H

O
H

H

(a)

(b)

F
Al

F

F

+ (CH3)3N
 

 
 
 
9. (10 pts)  (a) Name the functional group(s) in the molecules below.  (b) Predict whether A or B has the lower 

pKa.  Clearly justify your answer.  You answer must include a combination of words and relevant structures. 
 
 

 

OH OH

A B  

O C
CH3

H
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Page Points Score 

2 36  

3 32  

4 32  

Total 100  

 
 

 
 HI

H2SO4

HBr
HCl

C6H5SO3H
CH3CH3OH2

H3O
HNO3
HF
CH3COOH
H2CO3

HCN
NH4

C6H5OH
HCO3
CH3NH3

H2O
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H2

NH3
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19
26
35
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HC CH
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3.2
4.8
6.5
9.1
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-9
-9
-7.3
-2.4
-0.6
-1.7
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Acid pKa


