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This exam consists of 7 pages (1-7) including this one.  Please 
make sure that you have all 7 pages before you get started. 
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You have fifty minutes to answer all of the following questions.  Note the point values (110 total), be 
sure to budget your time, and write all your answers below in ink.  Good luck! 
 
1 (28 Points).  Write complete Lewis structures for the compounds below.  Be sure to show all of the 
major contributing resonance structures and formal charges, if any. 
 
 
a.  HNNH 
 
 
 
 
 
 
 
 
b.  CH3OCN 
 
 
 
 
 
 
 
 
 
 
c.  CH3NC 
 
 
 
 
 
 
 
 
 

      — 
d.  CH2CHCHCHO 
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2 (24 Points).  Provide the relationship which best describes the following pairs of compounds from 
the following choices:  Same compound, different compounds, resonance structures, structural 
isomers, or geometric (cis/trans) isomers. 
 

a.
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3 (24 Points).  Supply the systematic (IUPAC) name or the structure, whichever is missing, for the 
following compounds. 
 
 
a.  CH3C(CH3)2CH(CH2CH3)CH2CH2CH(CH3)2 
 
 
 
 
 
 
 
 

CH3CH2ÐCHÐCH2CH2ÐCHÐCH3

CH3CHCH3 CH3CHCH3

b.

 
 
 
 
 
 
 
 
 
 
c.   iso-Butyl chloride 
 
 
 
 
 
 
 
 
 
 

Br

H CH2CH3

CH2CH3

CH2CH3Cl

d.
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4 (12 Points).   
 
a.  Rank the following compounds in order of increasing basicity (1 – 4 where 1 is the strongest base 
and 4 is the weakest base). 
 

CH3O–  CH3CO2H CH3CO2
– NH2

– 
 
 
 
 
 
 
 
 
 
b. Complete the following acid-base reaction, being sure to write a complete Lewis structure for   
    the product(s) and label which compound is the acid and which is the base. 
 

BF3   +   CH2CO

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5 (6 Points). It is very difficult to synthesize cyclohexyne (shown below), and this compound is 
extremely reactive.  Provide a brief explanation why this might be so. 
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6 (16 Points).  Consider 3-methylpentane (CH3CH2CH(CH3)CH2CH3) and answer the following 
questions. 
 
a.  Draw a Newman projection of the most stable conformer looking down the C2–C3 bond. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b.  Draw a sawhorse structure of the second most stable conformer looking down the C2–C3 bond. 
 
 
 
 
 
 
 
 
 
 
 
 
 
c.   Draw a Newman projection of the least stable conformer looking down the C2–C3 bond. 
 
 
 
 
 
 
 


