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Subject: Grade 12 Chemistry  
Term: 1  
Week: 9   Lesson Number: 35A  
Unit: 12.1 Masses, moles and concentration 
Topic: 12.1.4: Empirical and molecular formula 
Sub-topic: Molecular formula 

 
Introduction: 
This lesson is made up of lesson resource/ notes and practice exercise. 
 
Instruction:  
Follow the steps given below and work through the lesson. 
Step 1: Copy the Header into your exercise book. Make sure that your Handwriting is neat and 

legible. 
Step 2: Read the lesson resource and copy or make summary notes in your exercise book.   
Step 3: Complete thePractice Exercise.  
Step 4: After you have completed the practice exercise, revise your work..  (I will be checking your 

Exercise Book when you return to School).  
 
Lesson Resource/ Notes: 
Read through your lesson resource/ notes and make summary notes and cut and paste diagrams 
or draw them into your exercise book. 

You will need your periodic table and scientific calculator to do this. 

The molecular formula give the actual numbers of each atom in a molecule.  The molecular 
formula is a whole number multiple of the empirical formula.  The molecular formula of a 
compound can be calculated by using both the empirical formula and the molar mass, M. 

The scheme that is followed in this type of analysis is:  

 

                                 Analysis to give percentage composition                                    Molecular mass                                                                 

 

The following steps are used in deducing molecular formula. 

You will now go through the steps using the given problem as example. 

Example: Analysis of a clear liquid with bleaching properties showed that it contained 5.9% 
hydrogen and 94.1% oxygen.  In a separate analysis, the liquid was shown to have a molar mass 
of 34gmol-1 

Step 1: Find the empirical formula. 

STEPS H O 

Step 1: Mass of each element 
present in 100g of the 
compound. 

In 100g, 
 

5.9g 

In 100g, 
 

94.1 

Step 2: Number of moles 
(Mole ratio) 

𝑛 =
𝑚

𝑀
 

𝑛 =
5.9𝑔

1.0𝑔/𝑚𝑜𝑙
 

n = 5.9 mol 

𝑛 =
𝑚

𝑀
 

𝑛 =
94.1𝑔

16𝑔/𝑚𝑜𝑙
 

n = 5.88mol 
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Step 3: Find the whole number 
mole ratio by dividing each 
result by the smallest number 
of moles. 

5.9

5.88
 

= 1.003 

5.88

5.88
 

= 1 

Step 4: Make small 
approximations or multiply all 
results by a constant to get a 
simple whole number ratio. 

1 1 

Step 5: This the empirical 
formula 

HO 

 

General formula 𝑀𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 = 𝑋 × 𝐸𝑚𝑝𝑖𝑟𝑖𝑐𝑎𝑙 𝑓𝑜𝑟𝑚𝑢𝑙𝑎𝑟 

Step 2: Find the multiple (X) of the empirical formula  

𝑋 =
𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑒𝑚𝑝𝑖𝑟𝑖𝑐𝑎𝑙 𝑓𝑜𝑟𝑚𝑢𝑙𝑎
 Where mass of HO = H + O = 1+ 16 = 17gmol-1 and MHO =34gmol-1 

𝑋 =
34

17
  𝑋 = 2 

Step3: Find the molecular formula 

𝑀𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 = 𝑋 × 𝐸𝑚𝑝𝑖𝑟𝑖𝑐𝑎𝑙 𝑓𝑜𝑟𝑚𝑢𝑙𝑎  

𝑀𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 = 2 × 𝐻𝑂 

𝑀𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 = 𝐻2𝑂2 

Practice Exercise 35A: 
Write the questions first and then your answer in complete sentences. Watch the correct spelling 
of terms and appropriate calculations where required. 
 
1. Analysis gave the following data for three unknown substances: 

A. 85.7% C and 14.3% H, M = 28gmol-1 

B. 30.4% N and 69.6% O, M = 92gmol-1 

C. 2%H, 33%S and 65% O, M = 98gmol-1 

Find the molecular formula of each. 

2. A hydrocarbon contains 82.7% carbon and 17.3% hydrogen by weight. 

A. Work out the empirical formula. 

B. The molar mass of the compound is 58gmol-1.  What is its molecular formula? 

 
You should be able to develop understanding of determining molecular formula. 
 
Check Point 35A: 
Check answers for the calculation question in practice exercise 35A. 
1. A. C2H4 B. N2O4 C. H2SO4 

2. A. C2H2 B. C4H10  


