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Part A: Empirical and Molecular Formulas 

 
1) Below is the formula for vitamin C (ascorbic acid); it is an essential nutrient for humans. 
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a) What is the molecular formula for vitamin C? 
 
 

b) What is the empirical formula for vitamin C? 
 
 
Now let’s practice using experimental data to determine the empirical and molecular formulas for methyl 
benzoate which is used in perfumes.  We’ll break the calculation down into several steps. 
  
2) A sample of methyl benzoate is found to contain 70.6% C, 5.9% H, and 23.5% O. 

a) If we assume a 100.0-g sample of methyl benzoate, how many grams of each element would be 
present? 
 
 
 
 

b) Convert each of the masses you just found in question 3a to moles of each element. 
 
 
 
 
 
 
 
 
 
 
 

c) Divide each of the moles by the smallest number of moles to find the whole number ratio of 
moles. 

 
 
 
 
 
 
 

d) What is the empirical formula for methyl benzoate? 
 
 
 

e) If the molar mass of methyl benzoate is 136.1 g/mol, what is its molecular formula? 
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And here’s another example… 
 
3) A compound was found to be made of only H, I, and O.  Analysis indicates that the compound 

contains 0.57% H and 72.14% I.  The remainder of the mass is due to the O.  
 

a) What is the empirical formula of the compound?     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) If the molar mass of the compound is 175.91 g/mol, what is the molecular formula of the 
compound?                                                                                                   

 
 
 

c) What is the name of this compound?  Hint: It’s an acid    
 
 
 

 
 

 
 
 

Part B: Harder examples (additional practice if your PAL team has time) 
 
4) On the next page we’ll do a harder example where we don’t get nice mole ratios when we divide by 

the smallest number of moles.  While it is fine to round off numbers like 3.97 mol (to 4 mol) or 1.02 
mol (to 1 mol), sometimes the mole ratios aren’t close enough to round off.  To get us ready for that 
type of problem, complete the following table showing what whole number you should multiply each 
of the following moles by (rather than rounding off) in order to get a final number of moles that is 
either a whole number or close enough to round off to a whole number.  The first one is done for you.  
Step 5 on page 185 of your textbook has more examples. 
 

 
Number of moles 

 
What to multiply it by 

Final number of moles  
(round to nearest whole number) 

1.24 moles x 4 = 4.96 moles, which is now close enough to round 
off to our answer = 5 moles 

3.10 moles   

2.34 moles   

1.48 moles   
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5) Diethylene glycol (used in antifreeze blending) has the composition:  45.27% C, 9.50 % H, and 

45.23% O by mass.  Its molar mass is 106.12 g/mol.  What is the molecular formula of diethylene 
glycol? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
6) The heme portion of hemoglobin contains iron ions that carry oxygen around the blood stream.  The 

mass percent composition of heme is 66.2% C, 5.23% H, 9.06% Fe, 9.09% N and 10.4% O.  If the 
heme portion of hemoglobin has a molar mass of 616.49 g/mol, what are the empirical and molecular 
formulas for heme? 

 
 


