
CHM 2120 – Assignment #1 
ANSWERS 

 
Additions/corrections: 

- Question 4 now includes hybrid resonance structures 
 
 
In this assignment: 

- Lewis structures, formal charge 
- Electronegativity, dipoles 
- Resonance 
- Acid/base 

 
1. Draw the following molecules as full Lewis structures. Many molecules below 

possess a charge that is not shown—calculate the formal charge on each atom and 
indicate the location of the charge where applicable. 

Hint: each atom has a full octet, so start by adding electrons to each atom to 
complete its octet. The only atoms we will encounter in this course that lack 
an octet are carbon (a carbocation lacks an octet) and metals (B, Al, Mg, Li, 
etc). 
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2. Circle the plausible structures and put an “X” through the impossible structures 

below: 

 
 

3. For the following bonds,  
a. Show the direction of the dipole moment using two methods. 
b. Is the bond ionic or polar covalent? 

 
Example: C-H 
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4. For the following molecules:  
a. Draw the important resonance forms using arrows to show the movement of 

electrons 
b. Identify the major, minor, and intermediate resonance structures, and explain 

your choices. 
c. Draw the hybrid structure. 

 
Note: when identifying and explaining major, minor, and intermediate resonance structures, 
apply the criteria given in class IN ORDER. The explanation can stop as soon as you find a 
point of difference. 

 

 

Hybrid: 

O
δ+

δ-

 
 
 

 
 
Hybrid: 
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δ-
O

δ+
δ-

 
 
 
Note: Draw all atoms and lone pairs that are involved in electron movement (this will help 
avoid errors such as drawing pentavalent carbons): 

    

 
 
Hybrid: 

NH2

O
δ+

δ-

δ+

 
 

 
 
Hybrid: 
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OH
δ+
δ+

 
 
 

 
 
Hybrid: 

Sδ
+

δ+

 
 

 
For aromatic molecules (benzene, etc), you can either draw just the major resonance 
structures (see above) or also include the minor structures (see below). 

CH2 CH2 CH2 CH2

CH2 CH2 CH2 CH2 CH2

 
 
Hybrid: 



Assignment 1 – Review 
Answers 

 8 

δ-δ-

δ- δ-
 

 
 

 
Hybrid: 

δ+δ+

δ+ δ+
 

 
 

 
Hybrid: 

N
O

O δ-
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Hybrid: 
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Hybrid: 

O
δ+
δ-

δ+

δ-  
 
 

 
Hybrid: 
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5. Draw the direction of the dipole in the indicated bonds in each of the following 

molecules. 

a)  b)   
 
c)   
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d)   
 

  
 

e)  f)  
 
 
6. Write equations for the following reactions using arrow notation. Predict whether 

the reaction will favor the starting materials or products and justify your choice. 
 
Note: Either a comparison of the physical properties of the base and conjugate base OR 
the comparison of pKa strengths can be used for the explanation. If pKa strengths are 
used, you MUST quote the pKa values of the acid and conjugate acid to obtain full 
marks. 
 
Note: A comparison of base strength can be done when comparing two identical atoms 
(i.e. part e or h) or two atoms of the same hybridization in the same row or in the same 
column of the periodic table (i.e. part b) 



Assignment 1 – Review 
Answers 

 12 

 



Assignment 1 – Review 
Answers 

 13 

 

 



Assignment 1 – Review 
Answers 

 14 

 

 

 



Assignment 1 – Review 
Answers 

 15 

 

 
 

 
 


