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IB Chemistry redox questions and answers are essential for students preparing for
their International Baccalaureate exams. Redox reactions, which involve the transfer of
electrons between species, form a critical part of the chemistry curriculum. Understanding
these concepts not only helps in answering exam questions but also lays a foundation for
further studies in chemistry and related fields. This article provides a comprehensive
overview of redox reactions, common types of questions you might encounter, and detailed
answers to help you grasp these concepts.

Understanding Redox Reactions

Redox reactions, short for reduction-oxidation reactions, involve two key processes:
oxidation and reduction. Oxidation is the loss of electrons, while reduction is the gain of



electrons. These reactions are fundamental to many chemical processes, including
combustion, respiration, and corrosion.

Key Concepts in Redox Chemistry

To effectively tackle IB Chemistry redox questions, it's important to understand the
following concepts:

1. Oxidation State: The oxidation state (or number) indicates the degree of oxidation of an
atom in a compound. It helps identify which species are oxidized and reduced.

2. Half-Reactions: Redox reactions can be split into two half-reactions—one for oxidation
and one for reduction. This separation aids in balancing the overall reaction.

3. Electrochemical Cells: Understanding how redox reactions are utilized in galvanic and
electrolytic cells is crucial for some IB questions.

4. Common Oxidizing and Reducing Agents: Familiarity with common oxidizers (e.qg.,
potassium permanganate, dichromate ions) and reducers (e.g., zinc, iron) can simplify
problem-solving.

Types of Redox Questions in IB Chemistry

Students can expect a variety of questions related to redox reactions in their IB Chemistry
exams. Here are some common types:

1. Identifying Oxidation and Reduction

These questions often provide a chemical equation, asking students to identify which
species is oxidized and which is reduced.

2. Balancing Redox Reactions

Students may be tasked with balancing redox reactions in acidic or basic solutions using
the half-reaction method.

3. Calculating Standard Electrode Potentials

Questions might require students to calculate or interpret standard electrode potentials and
relate them to the feasibility of redox reactions.

4. Applications in Real-World Scenarios

Some questions may involve applying redox concepts to real-world processes, such as



batteries or corrosion.

Sample IB Chemistry Redox Questions and
Answers

To provide students with practical examples, below are sample redox questions along with
detailed answers.

Question 1: Identify oxidation and reduction in the
following reaction:

\[ \text{2MnO} 4~- + S\text{C} 2\text{O} 4~{2-} + 6\text{H} ™+ \rightarrow
2\text{Mn}~{2+} + 10\text{CO} 2 + 3\text{H} 2\text{O} \]

Answer:

- Oxidation: The oxidation state of carbon in oxalate (\(C_20 4~ {2-}\)) goes from +3 to +4
in \(CO_2\). Thus, \(C_20_4"{2-}\) is oxidized.

- Reduction: The oxidation state of manganese in \(MnO_4"-\) goes from +7 to +2 in
\(Mn™ {2+}\). Therefore, \(MnO_4"-\) is reduced.

Question 2: Balance the following redox reaction in
acidic solution:

\[ \text{Cr} 2\text{O} 77{2-} + \text{Fe}~{2+} \rightarrow \text{Cr}~{3+} +
\text{Fe}~{3+}\]

Answer:

1. Write the half-reactions:
- Reduction: \( \text{Cr} 2\text{O} 77{2-} \rightarrow \text{Cr}~{3+}\)
- Oxidation: \( \text{Fe}~{2+} \rightarrow \text{Fe}~{3+} )

2. Balance the reduction half-reaction:
-\(\text{Cr} 2\text{O} 77{2-} + 14\text{H}"~+ + 6\text{e} - \rightarrow
2\text{Cr}~{3+} + 7\text{H} 2\text{O}\)

3. Balance the oxidation half-reaction:
-\(\text{Fe}~{2+} \rightarrow \text{Fe}~{3+} + \text{e}"™-\)

4. Multiply the oxidation half-reaction by 6:
-\( 6\text{Fe}~{2+} \rightarrow 6\text{Fe} "~ {3+} + 6\text{e}™-\)

5. Combine the balanced half-reactions:



\[ \text{Cr} 2\text{O} 77 {2-} + 6\text{Fe}"~{2+} + 14\text{H} "™+ \rightarrow
2\text{Cr}~{3+} + 6\text{Fe}~{3+} + 7\text{H} 2\text{O} \]

Question 3: Calculate the standard electrode potential
for the following half-reaction:
\[ \text{Cu}"~{2+} + 2\text{e} - \rightarrow \text{Cu} \]

Answer:

The standard electrode potential (E°) for the copper half-reaction is +0.34 V. This positive
value indicates that the reduction of copper ions is spontaneous under standard conditions.

Tips for Tackling Redox Questions

Here are some strategies for effectively answering redox questions in your IB Chemistry
exam:

1. Understand Oxidation States: Be comfortable calculating oxidation states for various
elements in compounds.

2. Practice Half-Reaction Balancing: Regularly practice the half-reaction method for
balancing redox equations in both acidic and basic solutions.

3. Memorize Key Values: Familiarize yourself with standard electrode potentials for common
half-reactions, as they often appear in exam questions.

4. Work on Past Papers: Reviewing past IB exam papers can provide insight into the types
of redox questions commonly asked.

5. Use Visual Aids: Drawing diagrams for electrochemical cells can help visualize the flow of
electrons and the processes of oxidation and reduction.

Conclusion

In conclusion, mastering IB Chemistry redox questions and answers is vital for success
in the IB Chemistry exam. A solid understanding of redox concepts, practice with common
types of questions, and effective problem-solving strategies will greatly enhance your
ability to tackle these challenges. By regularly engaging with the material, utilizing practice
guestions, and familiarizing yourself with the key principles of redox chemistry, you can
approach your exams with confidence. Remember, the more you practice, the more adept
you will become at recognizing and solving redox-related problems.



Frequently Asked Questions

What is the definition of a redox reaction in the context
of IB Chemistry?

A redox reaction, or reduction-oxidation reaction, is a chemical process in which one
species is oxidized (loses electrons) and another species is reduced (gains electrons),
resulting in a change in oxidation states.

How can you identify the oxidizing and reducing agents
in a redox reaction?

The oxidizing agent is the species that is reduced (gains electrons) and thus causes
oxidation, while the reducing agent is the species that is oxidized (loses electrons) and
causes reduction. You can identify them by analyzing the changes in oxidation states of the
elements involved.

What role do half-equations play in balancing redox
reactions?

Half-equations break down a redox reaction into two separate equations: one for the
oxidation process and one for the reduction process. This allows for easier balancing of
electrons, atoms, and charges, ensuring that the overall reaction is balanced.

What is the significance of the standard electrode
potential (E°) in redox reactions?

The standard electrode potential provides insight into the tendency of a species to be
reduced. A higher E° value indicates a greater tendency to gain electrons (be reduced),
while a lower or negative E° value suggests a lesser tendency. This information is crucial for
predicting the direction and feasibility of redox reactions.

How do you calculate the overall cell potential in a
galvanic cell?

To calculate the overall cell potential (E°cell) for a galvanic cell, you subtract the standard
electrode potential of the anode (E°anode) from that of the cathode (E°cathode): E°cell =
E°cathode - E°anode. A positive E°cell indicates that the reaction is spontaneous.
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Master IB Chemistry with our comprehensive guide on redox questions and answers. Enhance your
understanding and ace your exams! Learn more today!
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