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Quarter:  1  Week:  4   SSLM No. 4  MELC(s): Calculate the empirical formula from 

the percent composition of a compound (STEM_GC11PC-If-32); Calculate molecular 

formula given molar mass (STEM_GC11PC-If-33); and Write and balanced chemical 

equations (STEM_GC11CR-If-g-34). 

Objectives: 1. Calculate the empirical formula from the percent composition of a 

compound; 

2. Calculate molecular formula from the given molar mass; 

3. Write and balance chemical equations. 

 

Title of Textbook/LM to Study: General Chemistry 1 Percent Composition and 

Chemical Formulas; and Writing and Balancing 

Chemical Equations SLMs 
 

 

 

 
 

Before we proceed with the lesson proper, let us have a short and simple activity as a 

refresher in dealing with the concept of percentage.  
  

Activity 1 Class Demographics  

Instruction: Ask the number of male and female in your class from your adviser and get the 

percentage in each. Fill the boxes with the missing data being asked. 

 
Guide Question: 

 How did you calculate the percentage of males and females? State in a step by step 

manner._____________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

How’s the activity? Activity 1 is a refresher for you to recall the concept of 

percentage. Now, you will realize that percentage is not only useful to Mathematics 

but also in Chemistry. Below are the concepts and steps in coming up with the 

empirical formula through percentage composition.  

Let Us Discover 



Empirical Formula from Percent Composition 

The empirical formula of a compound can be calculated from the percent 

composition. Because percentage is given, it is convenient to assume 100.00 grams 

of the compound. 
 

Example: Analysis of a chemical used in photographic developing fluid indicates a 

chemical composition of 65.45% C, 5.45% H, and 29.09% O. The molar mass is found 

to be 110.0 g/mol. Determine the molecular formula. 
 

First, get the empirical formula. Assuming that the mass of compound is 100 g: 
 

 

 

 

 

 

 

 

Since Oxygen has the lowest number of moles, divide it from all the given:  

Carbon : 5.45 moles/1.82 moles = 2.9945 ≈ 3  

Hydrogen : 5.40 moles/1.82 moles = 2.9670 ≈ 3  

Oxygen : 1.82 moles/1.82 moles = 1  
 

Therefore, the empirical formula is C3H3O.  

Now, let us proceed in calculating the molecular formula with the same example using 

the molar mass. 

 

Molecular Formula  

The molecular formula will tell us the identity of the compound because it gives 

the exact number of atoms in each molecule.  

Please note that we can directly get the empirical formula from molecular 

formula by just expressing the subscripts in the lowest term. However, we cannot 

directly get the molecular formula from empirical formula. We need the molar mass 

to get the molecular mass of compound. 

 

Mathematically, we can obtain the molecular formula by multiplying n to the 

empirical formula. n can be obtained by the following equation: 

 

 

 

Then, get the mass of the empirical formula which is 55.06 g/mol. Divide the 

molar/molecular mass to mass of empirical formula to get n: 
 

 

 
 



Then multiply n = 2 to the empirical formula: 

 
 

 
 

Balancing Chemical Equations 
 

Balancing a chemical equation is a requirement to satisfy the rules concerning 

the Law of mass conservation. It may be established by summing the number of atoms 

between the reactants and the products and ensure that they are equal. The following 

steps may be used for balancing the chemical equations: 
 

Example: Hydrogen gas (H2) reacts with Oxygen gas (O2) to produce water (H2O). 

To write in chemical formula: 

H2 (g) + O2 (g)                   H2O (l) 
 

Step1. Count the number of each 

element on both sides of the equation. 

 

As you can see, the number of oxygen 

atoms on the reactant side is more than on the product side. 
 

Step 2. To balance the equation, 

adjust the coefficients of the chemical 

formula. In this situation, the smallest 

whole number coefficient must be 

used. 

 

 

Assigning a coefficient “2” in front of 

H2O makes hydrogen atoms 4 while 

oxygen atoms 2. Simply, multiply the 

coefficient to the number of atoms. 

Refer to the table below. 

 

As seen in the table above, oxygen has 

equal number of atoms in both sides of the 

equation while hydrogen has 2 atoms in the 

reactant side and 4 atoms in the product 

side. By placing a coefficient “2” in the 

reactant side for hydrogen, what do you 

think will happen? This time refer to the 

table at the right, below the chemical 

equation. 

 



Step 3. Check if the equation is 

totally balanced. 
 

 

Take note that trial and error 

must be applied in choosing the 

right coefficient. To reduce the trial and eliminate the error, double check the number 

of each atom every time you adjust the coefficient. 
 

 

 

 

 
 

Have you understood the concepts discussed above? In calculating empirical and 

molecular formula and even balancing the chemical equations, you should learn to follow the 

steps or rules to come up with the right answer. Now, let’s have some short exercise for you 

to practice and check how far you’ve understand the concepts in this topic.  
 

Activity 2. Calculate and balance 

Instruction: This short activity is divided into two parts: In Part A, calculate the empirical 

and molecular formula. Meanwhile, in Part B, write and balance the chemical reaction. 

Part A. Calculate the empirical and molecular formula of a compound and show your 

solution. Observe the use of significant figures for calculations and indicate the 

appropriate units.  

 

 

 

Part B. Balance the following chemical equations below. 

Example:          KNO3 KNO2 + O2 

  Answer:         2 KNO3 2 KNO2 + O2 

 
 

 

 

 

How did you find the activity above? It’s more motivating when you realize that 

you’re doing better through practice. Here’s another activity to strengthen your 

understanding and skills of the concepts discussed previously. 

Let Us Try 

A compound is found to consist of 43.64% P and 56.36% O. The molar mass 

for the compound is 283.88 g/mol. What is the empirical formula and molecular 

formula of the compound? 

Let Us Do 



Activity 3. Analyze it! 

Part A. Calculating empirical and molecular formula.  

Instruction: Kindly answer the following questions. Place the answers in the space 

provided. Show calculations where applicable. Observe the use of significant figures 

for calculations and indicate the appropriate units. You can use the periodic table to 

answer the questions. 

 

_____1. What is the % C in aspirin by mass in aspirin? 

 _____2. What is the % O in aspirin by mass in aspirin?  

_____3. An oxide of chromium is made up of 5.20 g chromium and 5.60 g oxygen 

What is the empirical formula of the oxide? (Note: An oxide of nitrogen contains 63.1% 

oxygen and has a molar mass of 76.0 g/mol.)  

_____4. What is the empirical formula for this compound?  

_____5. What is the molecular formula of the compound? 
 

Part B. Balancing chemical equations. 
Directions: Balance each equation. Write the coefficient on the space provided before 
each substance. If the equation is already balanced, write the word “BALANCED” at 
the end of the equation. Use scratch paper for trial and error. 

 

 
 
 

 

 

 

 

 

 

 

You’re doing well! This time, you will answer another activity vomposed of Part A and 

Part B that will transfer your knowledge into application through real life situations. Let’s get 

started! 

Activity 4. Read and think! 

Part A. Calculating empirical and molecular formula.  

Instruction: Answer the problem below and show your solution. 
 

 

 

 

 
 

 

Aspirin has the molecular formula C9H8O4 

 

Problem 1. Usually, rising from our bed in the morning or in the middle of tiresome work, we find something 

to stimulate our brain. We drink coffee, tea or even cola drinks which contains a compound known as Caffeine. 

Caffeine is a compound that has a marked stimulatory effect on mammals. Caffeine gives most people a 

temporary energy boost and elevates mood. But just like any other consumables, too much of it is dangerous 

for our health. Large amounts of it in the body can raise heart rate and blood pressure. The chemical analysis 

of a caffeine shows that it contains 49.19% carbon, 5.39% hydrogen, 28.65% nitrogen, and 16.68% oxygen by 

mass and its molar mass is 196 g/mol. Find the empirical and molecular formula of Caffeine. Show your 

solution. 

Let Us Apply 



Part B. Balancing chemical equations. 

Instruction: Write and balance the chemical equation of the reaction stated below. 
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Ethane is a major raw material for the huge ethylene petrochemical 

industry, which produces such important products as polyethylene plastic, 

ethylene glycol, and ethyl alcohol. 

Ethane (C2H6) reacts with oxygen gas (O2) to produce carbon dioxide and 

water. Write the balanced chemical equation for the reaction. 
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