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Chemistry 310M
Dr. Brent Iverson
1st Homework
August 31, 2007

NAME (Print): _____________________________

SIGNATURE: _____________________________

Please print the 
first three letters 
of your last name 
in the three boxes
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(8pts) Fill in the blank with the most appropriate word(s), number(s), or symbol(s). 
 
 

A.  C-F

FC

H

H

H

B.  C-O

OC

H

H

H
H

C.  O-H

D.  C-N

NC

H

H

H
H

H

OC

H

H

H
H

1. The most important question in chemistry is: _________________________________________?Where are the electrons

2. Atoms prefer a filled ____________________ shell of electrons.  The vast majority of stable

    bonding in molecules takes place in such a way that this is accomplished.

valence

3. Neutral carbon takes part in ____ bonds and has ____ nonbonded pairs of electrons.4 0

4. Neutral oxygen takes part in ____ bonds and has ____ nonbonded pairs of electrons.2 2

5. If a carbon atom in a molecule has three bonds and one nonbonded pair of electrons around it
    
    OR if an oxygen atom has one bond and three nonbonded pairs of electrons around it, either 

    atom will have a ____ formal charge.-1

6. When two atoms of different electronegativity form a covalent bond, the majority of shared electron

     density is found around the ____________ electronegative atom.more

7. (4 pts) Use the                symbol to indicate on the structure the direction of the dipole of the bond 
listed.
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A. CH4

C

H

H

H

H

B. CH3OH

C

H

H

H

O H

C. CH2O

C

O

H H

D. HCO2H

C

O

H O H

E. CO3H2

C

O

O O HH

F. CH3OCH3

C

H

H

H

O C

H

H

H

G. (3 pts) Challenge!  Draw all three reasonable organic molecules that have the formula C2H4O.  
You will have to attach the atoms to each other in different ways.  Each of these molecules will be 
important to us later in the course, as they have their own unique reactivities.  (You might find this 
really hard, but that is OK, We want you to think about this for a while.  It is the only way to learn the 
rules for acceptable Lewis line structures.)

CH

H

H

C

O

H

C C

H

H

H

O H

C C

O

H

H

H

H

8. (6 pts) Draw acceptable Lewis line structures for each of the formulas given below.   Use lines for 
bonds and be sure to show all nonbonded lone pairs of electrons as dots.

Aldehyde Enol Epoxide

CH

O

O O H

or
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J.   CH2CHCH3
H.   CH3CH2CH2CH3

CC

C

H

H

H

H

H

H

C

H

H

H

C

H

H

C

H

H

C

H

H

H

K.   HCON(CH3)2

I.   (CH3)2CHCH3

H C

N

O

C

CH

H
H

H

H

H

C C

C

C
H

H

H

H

H
H

H

H

H

H
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H

H

N

H

H

C

H

H

H

8 (cont.) (5 pts). Draw acceptable Lewis line structures for each of the formulas given below.   Use lines 
for bonds and be sure to show all nonbonded lone pairs of electrons as dots.

9. (5 pts) Some of the molecules shown below have formal charges.  For those that do, write the correct 
formal charge next to the appropriate atom.  IN ADDITION, SOME OF THE ATOMS ON THESE 
MOLECULES NEED LONE PAIRS ADDED.  ADD ALL VALENCE LONE PAIRS OF ELECTRONS 
WHERE APPROPRIATE.

B

H

HH

CH

H

H

C

H

H

O
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F

F
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H

H

C

O
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O

H
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L.   CH3NO2

C

H

H

H

N

O

O
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10. (3 pts) Write the first three "Golden Rules of Chemistry" as presented in this class.

1. Atoms prefer filled valence shells. This rule explains why atoms make bonds, and the type of 
bonds created. A corrolary is that centers of electron density (bonds and lone pairs of electrons) 
repel each other so they stay as far apart as possible. This latter rule, the basis for the so-called 
VSEPR model, explains 3-dimensional molecular structure.  

This one rule explains the answers to questions 2-5, 8, and 9 of this homework set.

2. The most important question in chemistry is "Where are the electrons?"  The answer is that 
electrons are generally in higher amounts around the more electronegative atoms (e.g. F, Cl, O, N). 
The electronegative atoms pull electron density away from the less electronegative atoms (e.g. C, 
H) to which they are bonded. Thus, understanding electronegativities provides a simple method of 
deciding which portions of a molecule have a relatively high electron density, and which portions 
have a relatively low electron density.  

This one rule explains the anwers to questions 1, 6, and 7 of this homework set.

Note how understanding these three simple rules pretty much leads you to the answers for all of the 
questions on this homework!

3. Nature hates unpaired electrons.  If a molecule must have an unpaired electron (a.k.a. radical), it is 
better to have the unpaired electron distributed over as many atoms as possible through resonance, 
inductive effects, and hyperconjugation.

This rule explains why all the electrons in this homework are found in pairs, and in concert with golden 
rule 1., helps answer questions 2-5, 8, and 9.

 


