
oxidation number practice worksheet with
answers
Oxidation number practice worksheet with answers is an essential tool for students and chemistry
enthusiasts to master the concept of oxidation numbers. Understanding oxidation numbers is critical
for balancing redox reactions, predicting the behavior of compounds, and grasping various chemical
principles. This article provides a comprehensive overview of oxidation numbers, details on how to
assign them, practice problems, and a worksheet with answers to enhance your learning experience.

Understanding Oxidation Numbers

Oxidation numbers, also known as oxidation states, are assigned to atoms in a molecule to indicate
the degree of oxidation or reduction. They are essential for determining how electrons are distributed
in compounds.

Definition and Importance

- Oxidation Number: The hypothetical charge that an atom would have if all bonds to atoms of
different elements were fully ionic.
- Importance:
- Helps in balancing chemical equations.
- Assists in understanding redox reactions.
- Aids in predicting the products of reactions.

Rules for Assigning Oxidation Numbers

To assign oxidation numbers, one must follow a series of rules:

1. Elements in their natural state: The oxidation number of an element in its natural state (e.g., O₂, N₂,
H₂) is always 0.
2. Monatomic ions: The oxidation number of a monatomic ion is equal to its charge (e.g., Na⁺ = +1,
Cl⁻ = -1).
3. Hydrogen: Typically has an oxidation number of +1, except when bonded to metals in metal
hydrides (e.g., NaH, where H is -1).
4. Oxygen: Usually has an oxidation number of -2, except in peroxides (e.g., H₂O₂, where O is -1) and
superoxides (where O is -1/2).
5. Alkali metals: Always have an oxidation number of +1 in compounds.
6. Alkaline earth metals: Always have an oxidation number of +2 in compounds.
7. Halogens: Usually have an oxidation number of -1, unless they are bonded to oxygen or other
halogens higher in the group.
8. Sum of oxidation numbers: The sum of the oxidation numbers in a neutral compound must equal 0.
In polyatomic ions, the sum must equal the charge of the ion.



Practice Problems

To reinforce understanding, solving practice problems is crucial. Below are some example problems
that focus on determining the oxidation numbers of elements in various compounds.

Worksheet Problems

1. Determine the oxidation number of sulfur in H₂SO₄.
2. What is the oxidation state of nitrogen in NH₃?
3. Assign oxidation numbers to all elements in KMnO₄.
4. Identify the oxidation number of carbon in CO₂.
5. What are the oxidation states of elements in Na₂S₂O₃?
6. Determine the oxidation number of chlorine in ClO₃⁻.
7. Find the oxidation states of all elements in C₂H₅OH.
8. What is the oxidation number of manganese in MnO₂?

Answers to Practice Problems

1. Sulfur in H₂SO₄:
- H = +1 (2 H = +2)
- O = -2 (4 O = -8)
- Let x be the oxidation state of S:
- +2 + x - 8 = 0 → x = +6

2. Nitrogen in NH₃:
- H = +1 (3 H = +3)
- Let x be the oxidation state of N:
- +3 + x = 0 → x = -3

3. Oxidation numbers in KMnO₄:
- K = +1
- Mn = +7 (Let x be Mn's oxidation state: +1 + x - 8 = 0 → x = +7)
- O = -2 (4 O = -8)

4. Carbon in CO₂:
- O = -2 (2 O = -4)
- Let x be the oxidation state of C:
- x - 4 = 0 → x = +4

5. Oxidation states in Na₂S₂O₃:
- Na = +1 (2 Na = +2)
- S = +2 (Let x be S's oxidation state: +2 + 2x - 6 = 0 → 2x = 4 → x = +2)
- O = -2 (3 O = -6)

6. Chlorine in ClO₃⁻:
- O = -2 (3 O = -6)



- Let x be the oxidation state of Cl:
- x - 6 = -1 → x = +5

7. Oxidation states in C₂H₅OH:
- H = +1 (6 H = +6)
- O = -2
- Let x be the oxidation state of C:
- 2x + 6 - 2 = 0 → 2x + 4 = 0 → x = -2 (for one C) and +2 (for the other C)

8. Manganese in MnO₂:
- O = -2 (2 O = -4)
- Let x be the oxidation state of Mn:
- x - 4 = 0 → x = +4

Creating Your Own Oxidation Number Practice
Worksheet

To develop your skills further in assigning oxidation numbers, consider creating your own practice
worksheet. Here are steps to guide you:

1. Select a Range of Compounds: Choose a variety of compounds, including ionic, covalent, and
complex ions.
2. Include Different Elements: Incorporate compounds with different oxidation states such as
transition metals, nonmetals, and metalloids.
3. Vary Difficulty Levels: Mix simple compounds with more complex polyatomic ions and coordination
compounds.
4. Provide Clear Instructions: Specify that students should identify the oxidation state for each atom in
the compound.
5. Create Answer Key: Provide accurate answers to each problem, ensuring clarity in the explanation
of how each oxidation state was derived.

Conclusion

Understanding oxidation numbers is a fundamental aspect of chemistry that aids in interpreting
chemical reactions and balancing equations. The oxidation number practice worksheet with answers
serves as a valuable resource for learners at all levels. By consistently practicing these concepts
through worksheets and real-world applications, students can develop a deeper understanding of
chemical principles and enhance their skills in problem-solving. Whether you are preparing for exams,
conducting research, or simply seeking to improve your knowledge, mastering oxidation numbers is a
crucial step in your chemistry education.

Frequently Asked Questions



What is an oxidation number?
An oxidation number is a value that represents the total number of electrons that an atom either
gains or loses in a chemical reaction, indicating its oxidation state.

How do you determine the oxidation number of an element in
a compound?
To determine the oxidation number, you can use a set of rules: the oxidation number of an atom in its
elemental form is 0, the oxidation number of a monatomic ion is equal to its charge, and in
compounds, the more electronegative element is assigned a negative oxidation number.

What are the common oxidation numbers for oxygen and
hydrogen?
Oxygen typically has an oxidation number of -2, while hydrogen usually has an oxidation number of
+1 when bonded to nonmetals.

What is the oxidation number of carbon in CO2?
In CO2, the oxidation number of carbon is +4, as each oxygen contributes -2, leading to a total of -4
for two oxygen atoms, which balances the overall charge of 0.

Can oxidation numbers be fractional?
Yes, oxidation numbers can be fractional in some cases, especially in compounds with resonance
structures or in coordination complexes, where electrons are delocalized.

What is the oxidation number of chlorine in NaClO3?
In NaClO3, the oxidation number of chlorine is +5. The oxidation numbers of sodium and oxygen are
+1 and -2, respectively, which balances the overall charge to 0.

How do oxidation numbers help in balancing redox reactions?
Oxidation numbers help identify which elements are oxidized and reduced in a redox reaction,
allowing for the systematic balancing of the reaction by equalizing the number of electrons
transferred.

Where can I find oxidation number practice worksheets with
answers?
You can find oxidation number practice worksheets with answers on educational websites, chemistry
textbooks, or online resources like Khan Academy and educational platforms that focus on chemistry.
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