
CHEM 131                                        Name  _____________________________________________ 

Quiz 3 – September 18, 2019 
 

Complete the following problems.  Write your final answers in the blanks provided.  You must show your work 

to receive full credit.  Show your answers to the correct number of significant figures with the correct units. 
  

1. There are two problems with the Lewis structure for carbonate ion (CO3
2-) shown below.  Identify the two 

problems and show how to correct them. (5 points) 

 
 

One problem with the structure is that it does not indicate that carbonate is an ion by putting the 

structure in brackets and showing the charge.  The second problem is that the carbon does not have a 

filled octet.  In order to satisfy the octet rule, a multiple bond must be made between the carbon and one 

of the oxygens.  You should draw three resonance structures for CO3
2-.   

 
 

 
2. Complete the table for two (2) of the species below: (12 points) 
 

Species 
Lewis Structure 

(indicate resonance if necessary) 

Electron Pair 

Geometry 

Molecular 

Geometry 

Polar 

Molecule?  

(yes/no) 

NH3
 

 

tetrahedral 

trigonal 

pyramidal  

(or just 

pyramidal) 

yes 

ClF3 

 

trignonal 

bipyramidal 
T-shaped yes 

SO2 
 

Note that experiments indicate that the 

first structure is less representative than 

the other two. 

trigonal planar bent yes 

  



3. Below are the Lewis structures for two compounds.  For each compound, name the molecular geometry 

and provide a three dimensional sketch of the compound.  Indicate approximate bond angles (8 points) 

 

a. OCl2 

  

 

OCl2 has tetrahedral electron pair 

geometry, which leads to bent molecular 

geometry.  The presence of the unshared 

pairs of electrons should make the bond 

angle less than the 109.5o ideal angle. 
 

 

b. SF4 

 

 

SF4 has trigonal bipyramidal electron pair 

geometry, which leads to see-saw 

molecular geometry.  The presence of an 

unshared pair of electrons should make all 

of the bond angles less than the ideal 

angles of 90o for the axial atoms and 120o 

for the equatorial. 
 

 

 

Bonus:  Complete the table below: (1 pt each) 

Compound Name Formula 

sulfuric acid H2SO4 

ammonium hydroxide NH4OH 

 

 
 

 


