
Problem Set 7: Molecules and Compounds, Bonding 
 
1. Cobalt forms Co2⁺ and Co3⁺ ions. Write the formulas for the two cobalt oxides formed by 

these transition metal ions. 
 

 
 

2. Write the formulas for the four ionic compounds that can be formed between cations – Na⁺ & 
Ba2⁺; and anions – CO3

2⁻ and I⁻. Name each of the compounds.  
 
 
 

3. A. Name each of the following compounds and identify the ionic and/or covalent 
compounds:  
a) NF3 

 
b) SrSO4          

 
c) Al2S3 

 
d) HI 

 
e) ClF3 

 
f) BI3 

 
g) PF5 
 
B. Give the formula for each and identify the ionic and/or covalent compounds: 
a) Sulfur dichloride 

 
b) Dinitrogen pentaoxide 

 
c) Calcium acetate  

 
d) Silicon tetrachloride  

 
e) Calcium sulfate pentahydrate 

 
f) diboron trioxide   

 



4. Determine the number of moles of hydrogen atoms in each sample:  
a. 0.0885 mole C4H10 

 
 
 
 
 

b. 1.3 mol CH4 
 
 
 
 
 
 

c. 2.4 mol C6H12 
 
 
 
 
 
 

d. 1.87 mol C8H18 

 
 
 
 
5. Calculate the mass percent composition of oxygen in Al2(SO4)3. 

 
 
 
 
 
 
 
 
 
 
 
 
 



6. Pepto-Bismol, which helps provide soothing relief for an upset stomach, contains 300 mg of 
bismuth subsalicylate, C21H15Bi3O12, per tablet. If you take two tablets, what amount (in 
moles) of the “active ingredient” are you taking? What mass of Bi are you consuming in 2 
tablets?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. Cumene is a hydrocarbon, composed only of C and H. It is 89.94% C, and its molar mass is 

120.2 g/mol. What are the empirical and molecular formulas of cumene? 




