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Balancing Chemical Equations

Balance the following chemical equations.

1. 3 KOH + 1 HPO, —n 1 KO, + 3 H.0
2 4 MH, + 5 0y — 4 NO + & H;O
3 4 Al + 3 8] — 2 Al 0

4. 2 CaS  + 2 HD —» 1 Ca[HS); + _1 Ca{OH);
501 AuS o+ 3 H — 2 A +_ 3 HS
. 1 PCls + 4 H0 —% _1  HPOs + _5  HC

7. 1 BasM; + & HF — 3 BaF; + 2 MNH:

8. 3 CaCl; + 2 NasPQy =3 1 Cas(PDua):

+
o

MNaCl
9. o FesS + 7 e} — 2 Fe; O + 4 S0

10. 12 HCIDw, + 1 Pidyy — _4 H:POy, + _& Cly0»

Oxidation numbers worksheet answer key is an essential resource for students and
educators delving into the world of chemistry. Understanding oxidation numbers is critical
for mastering redox reactions, balancing chemical equations, and grasping the fundamental
principles of chemical reactivity. This article will explore the concept of oxidation numbers,
how to determine them, provide examples, and ultimately guide you through an effective
worksheet for practice. We will also discuss the answer key, which plays a pivotal role in
enhancing learning outcomes.

What Are Oxidation Numbers?

Oxidation numbers, also known as oxidation states, are a way to keep track of electrons in
chemical reactions. They help chemists understand how electrons are transferred between



atoms during reactions, particularly in redox (reduction-oxidation) processes. The oxidation
number of an atom in a molecule can indicate whether it is gaining or losing electrons,
thereby providing insight into the chemical behavior of substances.

Rules for Assigning Oxidation Numbers

To determine the oxidation number of an element in a compound, several rules are
followed. Understanding these rules is fundamental for successfully completing an
oxidation numbers worksheet. Here are the primary rules:

1. Free Elements

- The oxidation number of an atom in its elemental form (e.g., Oz, N2, Hz2) is always zero.

2. Monatomic lons

- The oxidation number of a monoatomic ion is equal to its charge (e.g., Na* has an
oxidation number of +1, CI- has an oxidation number of -1).

3. Oxygen

- In most compounds, oxygen has an oxidation number of -2. Exceptions include peroxides
(e.g., H202), where it is -1.

4. Hydrogen

- Hydrogen generally has an oxidation number of +1 when bonded to nonmetals and -1
when bonded to metals.

5. Halogens

- The oxidation number of halogens (F, Cl, Br, 1) is typically -1, unless they are bonded to
elements with higher electronegativities.

6. Sum of Oxidation Numbers

- The sum of the oxidation numbers in a neutral compound must equal zero, while in a
polyatomic ion, the sum must equal the ion's charge.

Examples of Determining Oxidation Numbers



Let’s consider a few examples to illustrate how to assign oxidation numbers based on the
rules outlined above.

Example 1: Water (H20)

- Hydrogen: +1 (two hydrogen atoms contribute +2)
- Oxygen: -2
- Total: 2(+1) + (-2) = 0 (neutral compound)

Example 2: Sodium Chloride (NaCl)

- Sodium: +1
- Chlorine: -1
- Total: +1 + (-1) = 0 (neutral compound)

Example 3: Sulfuric Acid (H2S04)

- Hydrogen: +1 (two hydrogen atoms contribute +2)

- Oxygen: -2 (four oxygen atoms contribute -8)

- Sulfur: To balance the total to zero, sulfur must be +6.
-Total: 2(+1) + 6 +4(-2) =0

Creating an Oxidation Numbers Worksheet

Now that we've covered the basics, let’s create a sample oxidation numbers worksheet.
This will help students practice determining oxidation states.

Worksheet Questions

1. Determine the oxidation numbers for each element in the following compounds:
-a) CHa4
- b) NHa™*
- ¢) K2Cr207
- d) H2S0a4
- e) CO2

2. For each compound, indicate whether the oxidation number of the central atom is
increasing or decreasing.

3. Identify the oxidizing and reducing agents in the following reaction:
- Fe + CuSOs - FeSO4 + Cu



Oxidation Numbers Worksheet Answer Key

Providing an answer key is crucial for effective learning. It allows students to check their
work and understand their mistakes, reinforcing the learning process. Here’s an answer key
for the worksheet questions provided above.

Answers to Worksheet Questions

1. Oxidation numbers for the compounds:
)CHa: C=-4, H=+1

NHa*: N =-3, H=+1

K2Cr207: K= +1,Cr= +6,0 = -2
HzSO4 H=+1,S=+46,0=-2
CO2:C=+44,0=-2

a
- b)
C)
d)
- e)
2. Oxidation number changes:
- a) In CHa4, C is being reduced from 0 to -4.
- b) In NHa*, N is at -3, indicating a gain of electrons.
- ¢) In K2Cr207, Cr is at +6, indicating loss of electrons if it were to be reduced.
-d)
)

In H2S04, S remains at +6, indicating no change.
-e) In COz, Cis at +4, indicating loss of electrons.

3. Oxidizing and reducing agents:
- Oxidizing agent: CuSOa4 (Cu?* is reduced to Cu)
- Reducing agent: Fe (Fe is oxidized from 0 to +2)

Conclusion

Understanding oxidation numbers is a pivotal part of chemistry education, and having
access to an oxidation numbers worksheet answer key can greatly enhance the
learning experience. By following the rules for assigning oxidation states, practicing with
worksheets, and using answer keys for self-assessment, students can develop a solid grasp
of this fundamental concept. With continuous practice, mastering oxidation numbers will
pave the way for a deeper understanding of redox reactions and chemical processes,
essential for any aspiring chemist.

Frequently Asked Questions

What is an oxidation number?

An oxidation number is a value that represents the total number of electrons an atom
either gains or loses when it forms a chemical bond.



How do you determine the oxidation number of an
element in a compound?

You determine the oxidation number by following a set of rules, such as the oxidation
number of an element in its standard state is zero, and the sum of oxidation numbers in a
neutral compound must equal zero.

What is the oxidation number of oxygen in most
compounds?

In most compounds, the oxidation number of oxygen is -2.

What are the oxidation numbers of hydrogen in
compounds?

The oxidation number of hydrogen is typically +1 when bonded to nonmetals and -1 when
bonded to metals.

How are oxidation numbers useful in balancing redox
reactions?

Oxidation numbers help identify which elements are oxidized and reduced, making it easier
to balance the transfer of electrons in redox reactions.

What is the oxidation number of chlorine in NaClO?

In NaClO, the oxidation number of chlorine is +1.

Can oxidation numbers be fractional?

Yes, oxidation numbers can be fractional in some cases, especially in complex ions or
certain coordination compounds.

What is the oxidation number of transition metals?

Transition metals can have multiple oxidation states, which means their oxidation numbers
can vary depending on the compound they are in.

How do you find the oxidation number for elements in
polyatomic ions?

To find oxidation numbers in polyatomic ions, assign oxidation numbers based on known
oxidation states and ensure that the sum equals the charge of the ion.

Where can | find an oxidation numbers worksheet
answer key?

An oxidation numbers worksheet answer key can typically be found in chemistry textbooks,
educational websites, or as supplementary materials provided by educators.
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Unlock the secrets of oxidation numbers with our comprehensive worksheet answer key. Perfect for
students and educators alike! Learn more and enhance your chemistry skills.
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