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CHEMISTRY | PRACTICE PROBLEMS 

 
Complete the following to reinforce your understanding of the concept covered in this 
module. 

 

CHEMISTRY (FILL IN THE BLANK) PROBLEM: 
 
Identify the corresponding coefficient for each term in the chemical equation shown 

below. Some numbers may be used more than once.  
 

___𝐶𝑜 + ___	𝐻'𝑂 → ___𝐶𝑜'𝑂* + ___𝐻' 

 
Select the best answer choice for each blank: 

             1   2   3   4 
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CHEMISTRY (FILL IN THE BLANK) SOLUTION: 

 
The GENERAL FORMULA for a CHEMICAL EQUATION is not directly provided to us 
in the NCEES Supplied Reference Handbook, Version 9.4 for Computer Based Testing. 
However, it is of upmost importance that we understand the fundamental concepts and 

applications revolving around this subject independent of the NCEES Supplied 
Reference Handbook. 

 
In this problem, we are GIVEN the SKELETON EQUATION for a chemical reaction 

and asked to BALANCE the EQUATION.  
 
As with any EQUATION in engineering, we can BALANCE CHEMICAL EQUATIONS 

using a simple 4 STEP PROCESS that involves basic algebra.  
 

1. Write Out The Problem Statement: 

IDENTIFY all REACTANTS and PRODUCTS and WRITE their correct 
FORMULAS on each SIDE of the CHEMICAL EQUATION.  

 
Luckily, we are given the SKELETON EQUATION to work with, so we do not 
need to worry about TRANSLATING the NOMENCLATURE of the PROBLEM 

STATEMENT.  
 

 For this STEP, we will just re-write the given SKELETON EQUATION: 
 

___𝐶𝑜 + ___	𝐻'𝑂 → ___𝐶𝑜'𝑂* + ___𝐻' 
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2. Balance The Atoms For Each Element: 

Begin balancing the equation by trying different COEFFICIENTS to ADJUST the 
NUMBER of ATOMS of each ELEMENT to be the SAME on both sides of the 
CHEMICAL EQUATION.  

 
We can change the COEFFICIENTS (the numbers preceding the formulas), but 

not the SUBSCRIPTS (the number within chemical formulas), as changing the 
subscripts would change the IDENTITY of the SUBSTANCE.  

 
Looking at the number of ATOMS for cobalt “Co”, we find there is 1 cobalt atom 
in the REACTANTS, and 2 cobalt atoms in the PRODUCTS. 

 
Next, we look at the number of ATOMS for hydrogen “H”, and find there are 2 

hydrogen atoms in the REACTANTS, and 2 hydrogen atoms in the PRODUCTS.  
 

Lastly, we look at the number of ATOMS for oxygen “O”, and find there is 1 

oxygen atom in the REACTANTS, and 3 oxygen atoms in the PRODUCTS.  
 

Therefore, we need to BALANCE the number of cobalt and oxygen ATOMS on 
both SIDES of the CHEMICAL EQUATION.  

 
As there is a SURPLUS of 1 COBALT ATOM in the PRODUCTS, we can use a 
COEFFICIENT of 2 for the COBALT in the REACTANTS, resulting in a NET SUM 

of 2 COBALT ATOMS on each SIDE of the EQUATION.  
 

𝟐𝐶𝑜 + ___	𝐻'𝑂 → ___𝐶𝑜'𝑂* + ___𝐻' 
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Next, we look at the NUMBER of OXYGEN ATOMS on each SIDE of the 
EQUATION, and find a SURPLUS of 2 OXYGEN ATOMS in the PRODUCTS.  
 

We use a COEFFICIENT of 3 for the OXYGEN ATOMS in the PRODUCTS, 
resulting a NET SUM of 3 OXYGEN ATOMS on each SIDE of the EQUATION. 

 

𝟐𝐶𝑜 + 𝟑𝐻'𝑂 → ___𝐶𝑜'𝑂* + ___𝐻' 

 

Lastly, we look at the NUMBER of HYDROGEN ATOMS on each SIDE of the 

EQUATION, and find a SURPLUS of 4 HYDROGEN ATOMS in the REACTANTS. 
 

We use a COEFFICIENT of 3 for the HYDROGEN ATOMS in the PRODUCTS, 
resulting in a NET SUM of 6 HYDROGEN ATOMS on each SIDE of the 
EQUATION.  

 

𝟐𝐶𝑜 + 𝟑𝐻'𝑂 → ___𝐶𝑜'𝑂* + 𝟑𝐻' 

 
We then double check that the NUMBER of ATOMS for each ELEMENT is 
BALANCED on each side of the equation, and find the remaining COEFFICIENT 

is 1, as the ATOMS for each ELEMENT are balanced.   

 

𝟐𝐶𝑜 + 𝟑𝐻'𝑂 → 𝟏𝐶𝑜'𝑂* + 𝟑𝐻' 
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3. Adjust The Grouping Coefficients: 
 
As the equation is now BALANCED, we need to VERIFY the COEFFICIENTS 

must be WHOLE NUMBER INTEGERS.   
 

We find the COEFFICENTS are 2, 3, 1, 3, which are all WHOLE NUMBER 
INTEGERS. 
 

𝟐𝐶𝑜 + 𝟑𝐻'𝑂 → 𝟏𝐶𝑜'𝑂* + 𝟑𝐻' 

 

4. Verify Mass Balance Of The Atoms For Each Element:  
 
VERIFY that the NUMBER of ATOMS for each ELEMENT is the SAME on both 
sides of the CHEMICAL EQUATION: 

 

𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠	 2	𝐶𝑜, 6	𝐻, 3	𝑂 → 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑠	(2	𝐶𝑜, 6	𝐻, 3	𝑂) 

 
As there is the same NUMBER of ATOMS for each SUBSTANCE on both sides of 
the CHEMICAL EQUATION, it is considered BALANCED. 

 

Therefore, the correct values in each blank are: 
 𝟐𝐶𝑜 + 𝟑	𝐻'𝑂 → 𝟏𝐶𝑜'𝑂* + 𝟑𝐻' 

 

 
	


