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Understanding Bloom's Taxonomy Math Activity: A Guide to
Enhancing Student Learning

In the realm of mathematics education, engaging students and promoting deep understanding can
be challenging. One effective approach to achieve this is through the integration of Bloom's
taxonomy math activity. Bloom's Taxonomy provides a hierarchical framework for categorizing
educational goals, from basic recall to complex analysis and creation. When applied thoughtfully to
math activities, it encourages students to move beyond rote memorization toward critical thinking,
problem-solving, and conceptual understanding. This article explores how educators can design and
implement Bloom's taxonomy-based math activities to foster a richer learning experience.

What is Bloom's Taxonomy and Why Is It Important in Math
Education?

Overview of Bloom's Taxonomy

Bloom's Taxonomy was developed by Benjamin Bloom and colleagues in 1956 as a classification
system for learning objectives. It consists of six levels arranged from lower-order to higher-order
thinking skills:

- Remembering
- Understanding
- Applying

- Analyzing

- Evaluating

- Creating

These levels serve as a guide for educators to craft activities that challenge students at different
cognitive depths.

Applying Bloom's Taxonomy to Math Activities
In math education, Bloom's taxonomy helps teachers design tasks that not only test students’ recall

of formulas or procedures but also engage them in reasoning, problem-solving, and innovative
thinking. For example:
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- Remembering: Memorizing multiplication tables.

- Understanding: Explaining the concept of fractions.

- Applying: Solving real-world problems using algebra.

- Analyzing: Comparing different methods of solving quadratic equations.
- Evaluating: Critiquing the efficiency of various algorithms.

- Creating: Developing original math games or models.

By structuring activities across these levels, teachers can promote comprehensive mathematical
literacy.

Designing Bloom's Taxonomy Math Activities
Steps to Create Effective Activities
To design a Bloom's taxonomy-based math activity, consider the following steps:
- Identify the learning objectives aligned with specific cognitive levels.
- Choose relevant math concepts suitable for your students' grade level.
- Develop tasks that progressively challenge students to move through the hierarchy.
- Incorporate a variety of activity types, such as discussions, problem-solving, and projects.
- Assess student understanding at each stage to inform instruction.
Sample Math Activities for Each Bloom's Level
Here are examples of activities tailored to each cognitive level:
1. Remembering
- Recall and list the properties of different geometric shapes.
- Memorize the multiplication table up to 12.
2. Understanding

- Explain how to convert a fraction to a decimal.
- Describe the relationship between the diameter and radius of a circle.

3. Applying
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- Solve word problems involving percentages, such as calculating discounts during a sale.
- Use algebra to determine the unknown in a simple equation.

4. Analyzing
- Compare different methods for solving linear equations and analyze their efficiency.
- Break down a complex multi-step problem into smaller parts to find a solution.
5. Evaluating
- Assess the validity of a mathematical argument presented in a peer?s work.
- Evaluate which strategy is most effective for solving a particular problem.
6. Creating

- Design a math board game that incorporates concepts learned in class.

- Develop an original problem set that challenges peers to apply their knowledge creatively.
Benefits of Using Bloom's Taxonomy in Math Activities
Encourages Higher-Order Thinking
By intentionally designing activities across Bloom's levels, students are encouraged to think critically
and develop a deeper understanding of mathematical concepts, rather than simply memorizing
procedures.

Differentiates Instruction

Activities can be tailored to meet diverse student needs by providing tasks that challenge advanced
learners while supporting those who need more foundational practice.

Promotes Engagement and Motivation

Varied and challenging activities keep students interested and motivated, fostering a growth mindset
as they progress through different cognitive levels.

Facilitates Formative Assessment
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Teachers can use activities aligned with Bloom?s taxonomy to gauge student understanding at
various stages and adjust instruction accordingly.

Practical Tips for Implementing Bloom's Taxonomy Math Activities
Start Simple and Progress Gradually

Begin with activities that target lower levels, such as remembering and understanding, then
gradually incorporate higher-order tasks.

Use Real-World Contexts

Design activities that relate to real-life situations, making math more relevant and meaningful for
students.

Encourage Collaboration

Group work promotes discussion and higher-level thinking, especially when students analyze and
evaluate different approaches.

Incorporate Technology

Utilize online tools and apps that allow students to create and explore mathematical models or
games, fostering creativity at the creating stage.

Assess and Reflect

Provide opportunities for students to reflect on their learning process and reasoning, solidifying their
understanding and skills.

Conclusion: Enhancing Math Learning Through Bloom's Taxonomy

Integrating Bloom's taxonomy into math activities transforms traditional instruction into an engaging,
cognitively rich experience. By designing tasks that span from basic recall to creative
problem-solving, educators can cultivate a classroom environment where students develop not only
mathematical skills but also critical thinking and analytical abilities. Whether through simple recall
exercises or complex project-based tasks, a Bloom's taxonomy math activity approach ensures
students are actively involved in their learning journey, leading to better understanding and retention
of mathematical concepts. Embrace this framework to inspire, challenge, and empower your
students in their mathematical pursuits.



Blooms taxonomy math activity Document Vol. 2026, Issue 11

Bloom?s Taxonomy Math Activity: An In-Depth Review

In the realm of mathematics education, effective teaching strategies are essential to foster deep
understanding and critical thinking. Among these strategies, Bloom?s Taxonomy Math Activity has
gained significant attention for its structured approach to enhancing student cognition. Rooted in
Bloom?s hierarchical model of cognitive skills, these activities aim to guide learners through various
levels of thinking?from basic recall to complex evaluation?applied specifically within the context of
mathematics. This comprehensive review explores the core principles, implementation methods,
benefits, challenges, and practical considerations of Bloom?s Taxonomy-based math activities,
providing educators with a detailed understanding of their effectiveness and potential for classroom
integration.

Understanding Bloom?s Taxonomy in Mathematics Education
What is Bloom?s Taxonomy?

Bloom?s Taxonomy is a framework developed by Benjamin Bloom and colleagues in 1956 to
categorize educational learning objectives. It delineates six levels of cognitive skills arranged
hierarchically:

- Remembering ? Recall facts and basic concepts.

- Understanding ? Comprehend meaning, interpret information.
- Applying ? Use knowledge in new situations.

- Analyzing ? Break down information to explore relationships.

- Evaluating ? Make judgments based on criteria.

- Creating ? Combine elements to form new ideas or products.

In mathematics, Bloom?s taxonomy facilitates designing activities that progressively challenge
students? thinking skills, from memorizing formulas to devising original solutions.

Why Use Bloom?s Taxonomy in Math Activities?
Applying Bloom?s levels ensures a balanced approach that encourages not just rote memorization

but also critical thinking and problem-solving. It helps educators:

- Develop varied lesson plans targeting different cognitive levels.
- Assess student understanding more holistically.
- Foster higher-order thinking skills necessary for advanced mathematics.
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Designing Bloom?s Taxonomy Math Activities
Principles of Effective Design

Creating effective Bloom?s-based math activities involves aligning tasks with specific cognitive
levels. Key principles include:

- Clearly defining learning objectives aligned with Bloom?s levels.

- Incorporating a variety of activity types (e.g., quizzes, projects, discussions).
- Providing scaffolding to gradually increase difficulty.

- Ensuring activities are age-appropriate and relevant.

Examples of Activities at Different Levels

- Remembering: Memorizing multiplication tables, recalling formulas.

- Understanding: Explaining the concept of fractions in one's own words.

- Applying: Solving real-world problems using algebra.

- Analyzing: Comparing different methods to solve quadratic equations.

- Evaluating: Critiquing the efficiency of various problem-solving strategies.
- Creating: Designing a new math game that incorporates learned concepts.

Implementation of Bloom?s Taxonomy Math Activities
Step-by-Step Approach
- Identify Learning Outcomes: Determine what students should achieve at each cognitive level.
- Develop Activities: Create tasks that target each level, ensuring progression.
- Differentiate Instruction: Adapt activities to meet diverse student needs.
- Assess and Reflect: Use formative assessments to gauge understanding and adjust
accordingly.
Sample Activity Progression
For a lesson on geometric shapes:

- Remembering: List types of triangles.
- Understanding: Describe properties of each triangle type.
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- Applying: Classify given figures into triangle categories.

- Analyzing: Examine similarities and differences between triangles and quadrilaterals.
- Evaluating: Justify the choice of shape for a specific construction.

- Creating: Design a new shape with unique properties and explain its features.

Features and Benefits of Bloom?s Taxonomy Math Activities

- Structured Cognitive Development: Guides students through a logical progression of thinking
skills.

- Enhanced Critical Thinking: Promotes higher-order skills essential for problem-solving.

- Diverse Learning Engagement: Incorporates varied activity types to cater to different learning
styles.

- Clear Learning Goals: Helps teachers articulate specific objectives for each activity.

- Assessment Alignment: Facilitates formative and summative assessments aligned with cognitive
levels.

Pros:

- Encourages deep understanding beyond memorization.
- Supports differentiated instruction.

- Fosters student autonomy and creativity.

- Promotes critical evaluation of mathematical methods.

Cons:

- Development of activities can be time-consuming.

- May require extensive teacher training to implement effectively.

- Risk of cognitive overload if activities are not properly scaffolded.

- Not all students may progress at the same pace across Bloom?s levels.

Challenges and Limitations
Despite its strengths, implementing Bloom?s Taxonomy in math instruction presents challenges:
- Resource Intensive: Designing and managing activities across all levels demands significant

planning.
- Student Readiness: Younger or less experienced students may struggle with higher-order tasks.
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- Assessment Complexity: Measuring progress across multiple cognitive levels can be complex.
- Alignment Issues: Ensuring activities accurately target intended cognitive skills requires careful
design.

To mitigate these challenges, teachers should receive adequate training and gradually integrate
Bloom?s principles into their teaching practices.

Practical Tips for Educators

- Start small by incorporating Bloom?s levels into existing lessons.

- Use question prompts that encourage higher-order thinking, such as ?Why do you think??? or
?What if???

- Incorporate collaborative activities to facilitate analysis and evaluation.

- Use formative assessments to identify students? cognitive levels and adjust instruction.

- Foster a classroom culture that values exploration, reasoning, and creativity.

Conclusion

Bloom?s Taxonomy Math Activity approach is a powerful framework for enriching mathematics
education through structured cognitive development. By intentionally designing activities across
hierarchical levels?from memorization to creation?educators can cultivate deeper understanding,
critical thinking, and problem-solving skills among students. While implementation requires
thoughtful planning and resources, the benefits?such as increased engagement, differentiated
learning, and higher-order thinking?far outweigh the challenges. As mathematics continues to
evolve as a discipline that demands analytical and creative skills, integrating Bloom?s taxonomy into
math activities offers a pathway to more meaningful and impactful learning experiences.

Final Verdict: Incorporating Bloom?s Taxonomy into math activities is a valuable strategy for
fostering comprehensive mathematical understanding and skills. When carefully adapted to suit the
learners' needs and classroom context, it can significantly enhance both teaching effectiveness and
student achievement.

QuestionAnswer What is Bloom's Taxonomy and how can it be applied to math activities?
Bloom's Taxonomy is a framework that categorizes cognitive skills from basic to complex. In math
activities, it can be used to design tasks that promote understanding, application, analysis, and
creation, thereby enhancing students' critical thinking and problem-solving abilities. How can
teachers incorporate Bloom's Taxonomy into math lessons? Teachers can incorporate Bloom's
Taxonomy by creating tiered questions that progress from remembering and understanding to
applying, analyzing, evaluating, and creating math problems, encouraging deeper engagement and
comprehension. What are some examples of Bloom's Taxonomy activities for teaching algebra?
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Examples include recalling algebraic formulas (remembering), explaining how to solve equations
(understanding), solving real-world problems (applying), analyzing patterns in equations (analyzing),
debating the best methods for solving problems (evaluating), and designing their own algebra word
problems (creating). Why is it important to use Bloom's Taxonomy in math assessments? Using
Bloom's Taxonomy in assessments ensures a comprehensive evaluation of students' cognitive
skills, from basic recall to higher-order thinking, leading to a better understanding of their
mathematical reasoning and problem-solving abilities. Can Bloom's Taxonomy be adapted for
different age groups in math activities? Yes, Bloom's Taxonomy can be adapted for various age
groups by adjusting the complexity of questions and activities, making them appropriate for students'
developmental levels while still encouraging higher-order thinking. What are some digital tools that
support Bloom's Taxonomy in math activities? Digital tools like Kahoot!, Quizizz, Desmos, and
GeoGebra can be used to create interactive activities that target different levels of Bloom's
Taxonomy, engaging students in a variety of cognitive tasks related to math concepts.

Related keywords: Bloom's taxonomy, math activities, cognitive skills, math teaching strategies,
educational taxonomy, higher-order thinking, math lesson plans, student engagement, critical
thinking, formative assessment

POGIL THE ACTIVITY SERIES ANSWERS

pogil the activity series answers are an essential resource for students and educators seeking to
understand the reactivity of metals and the principles behind chemical reactions. The POGIL
(Process Oriented Guided Inquiry Learning) activity series is designed to foster active learning
through guided inquiry, helping learners grasp complex concepts related to the activity series of
metals. This article provides a comprehensive overview of the activity series, offers detailed answers
to typical POGIL activities, and explains how understanding these answers can enhance your grasp
of chemical reactivity and metal displacement reactions.

Understanding the Activity Series of Metals

What Is the Activity Series?

The activity series of metals is a ranked list that arranges metals based on their reactivity with other
substances, especially acids and water. Metals higher in the series are more reactive and can
displace metals lower in the series from their compounds. This concept is fundamental in predicting

the outcomes of various chemical reactions involving metals.

Purpose of the Activity Series
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- To predict whether a metal will react with acids or water.

- To determine the feasibility of displacement reactions.

- To understand the relative reactivity of different metals.

- To assist in identifying safe handling and storage of metals.

Commonly Used Reactivity Series

The activity series typically includes metals such as:

- Potassium (K)
- Sodium (Na)

- Calcium (Ca)
- Magnesium (Mg)
- Aluminum (Al)
- Zinc (Zn)

- Iron (Fe)

- Lead (Pb)

- Copper (Cu)

- Mercury (Hg)
- Silver (Ag)

- Gold (Au)

Key Concepts in POGIL Activities on the Activity Series
Displacement Reactions
Displacement reactions occur when a more reactive metal displaces a less reactive metal from its
compound. For example:

- Zinc reacting with copper sulfate: Zn + CuSO? ? ZnSO? + Cu
Reactions with Water and Acids
Metals react differently depending on their position in the activity series:

- Highly reactive metals (e.g., potassium, sodium) react vigorously with water.

- Moderately reactive metals (e.g., zinc, iron) react slowly or not at all with water but react with
acids.
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- Less reactive metals (e.g., copper, silver) usually do not react with acids or water.
Corrosion and Protection
Understanding the activity series helps in preventing corrosion:

- Sacrificial protection involves placing a more reactive metal (like zinc) to protect less reactive
metals (like iron).

Common POGIL Activity Series Questions and Answers
Question 1: Rank the following metals from most reactive to least reactive:

magnesium, copper, zinc, and silver.

- Most reactive: Magnesium
- Zinc

- Copper

- Least reactive: Silver

Answer Explanation: Magnesium is higher in the activity series, meaning it reacts more readily with
acids and water. Zinc is below magnesium but above copper and silver, which are much less

reactive.

Question 2: Will zinc displace copper from copper sulfate? Explain your
answer.

Answer: Yes, zinc will displace copper from copper sulfate because zinc is more reactive than
copper according to the activity series. The reaction is:

-Zn + CuSO? ? ZnSO? + Cu

Question 3: Which metals will react with water? Provide examples from the
activity series.

Answer: Metals above hydrogen in the activity series react with water:

- Potassium (K)
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- Sodium (Na)
- Calcium (Ca)
- Magnesium (Mg)

Example: Sodium reacts vigorously with water:

-2Na+2H?0 ? 2 NaOH + H?

Question 4: Why does gold not react with acids or water? Use the activity
series to support your answer.

Answer: Gold is at the bottom of the activity series, indicating it has very low reactivity. Therefore, it

does not react with acids or water because it is less reactive than hydrogen and cannot displace
other elements from their compounds.

How to Use the Activity Series in Chemistry
Predicting Reactions

To predict if a displacement reaction will occur:

- Check the positions of the metals involved.
- If the metal you are adding is higher in the series than the metal in the compound, a reaction will
likely occur.

Designing Experiments

- Select metals based on their position in the activity series.
- Observe reactions with acids, water, or other metal compounds.
- Record and analyze results to reinforce understanding.

Safety Considerations
- Highly reactive metals like potassium and sodium should be handled with care.

- Reactions involving these metals should be performed under supervision and with proper safety
equipment.
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Summary of Key Points for POGIL Activity Series Answers

- The activity series ranks metals based on reactivity.

- More reactive metals can displace less reactive metals from their compounds.

- Metals react differently with water and acids depending on their position.

- Gold and platinum are least reactive, often unreactive with acids and water.

- Understanding the activity series aids in predicting reactions, preventing corrosion, and
designing chemical experiments.

Additional Tips for Mastering the Activity Series

Memorization Strategies

- Use mnemonic devices to remember the order of metals.
- Create flashcards with metal names and their positions.
- Practice predicting reactions regularly.

Real-World Applications

- Corrosion prevention in infrastructure.

- Metal extraction and refining processes.

- Designing batteries and electrochemical cells.

- Understanding environmental impacts of metal waste.

Practice Questions for Reinforcement

- Which metals can react with acids but not with water?
- How does the activity series explain the corrosion of iron?
- What is the significance of the activity series in recycling metals?

Conclusion

Understanding the pogil the activity series answers is fundamental to mastering concepts in
chemistry related to metal reactivity. By exploring the principles behind the activity series, students
can predict chemical reactions, understand displacement reactions, and appreciate the importance
of metal reactivity in industrial processes and everyday life. Whether you're preparing for exams,
conducting experiments, or simply seeking to deepen your understanding of chemistry, mastering
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the activity series through guided inquiry activities like POGIL can significantly enhance your
knowledge and analytical skills.

Keywords: pogil activity series answers, metal reactivity, displacement reactions, activity series of
metals, chemical reactivity, corrosion prevention, metal reactions with water, metal reactions with
acids, POGIL activities, chemistry education

Pogil the Activity Series Answers: A Comprehensive Guide to Understanding and Using the Activity
Series in Chemistry

Understanding the Pogil the Activity Series Answers is essential for students and educators who aim
to master the concepts of reactivity in chemistry. The activity series, often presented in Pogil
(Process Oriented Guided Inquiry Learning) activities, provides a systematic way to predict the
outcomes of single replacement reactions and to understand the relative reactivity of metals and
non-metals. This guide aims to demystify the activity series, explain how to interpret Pogil activities
related to it, and provide strategies for mastering the answers effectively.

What is the Activity Series?

The activity series is a ranked list of elements (mainly metals) based on their ability to displace other
elements from compounds, particularly in agueous solutions. It helps chemists predict whether a
certain single displacement reaction will proceed spontaneously.

Key Features of the Activity Series:

- Reactivity ranking: Elements are ordered from most reactive to least reactive.

- Displacement capability: More reactive metals can displace less reactive metals from their
compounds.

- Standard reduction potentials: The series correlates with the elements' tendencies to gain
electrons (be reduced).

The Role of Pogil Activities in Learning the Activity Series
Pogil activities are designed to facilitate inquiry-based learning. When applied to the activity series,
these activities encourage students to analyze data, interpret trends, and develop reasoning skills

related to chemical reactivity.

Typical Pogil Activity Structure:
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- Initial exploration: Students observe and analyze experimental data or reaction patterns.

- Guided questions: Foster critical thinking about the relationships between element reactivity and
their positions in the series.

- Application exercises: Students predict the outcomes of reactions based on the series and verify
their reasoning.
How to Approach Pogil the Activity Series Activities
Mastering Pogil activities related to the activity series involves a strategic approach:

Step 1: Review the Activity Series Chart

Familiarize yourself with the standard activity series chart. Recognize the order of metals and how it
relates to their reactivity.

Step 2: Understand Key Concepts
- Displacement reactions: Metal A displaces metal B if A is above B in the series.
- Reaction spontaneity: Reactions proceed spontaneously if the element doing the displacing is
more reactive.
Step 3: Analyze Experimental Data
Look at the data provided in the activity:
- Which reactions occurred?
- Which did not?
- What patterns emerge?
Step 4: Answer Guided Questions Carefully
Reflect on the reasoning behind each answer:
- Why does a particular reaction happen or not?

- How does the position of an element in the series influence its reactivity?

Step 5: Practice with Variations
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Try predicting the outcomes of reactions not explicitly covered in the activity to reinforce
understanding.

Common Questions and Answer Strategies for Pogil the Activity Series

Below are typical questions encountered in Pogil activities and strategies for answering them
effectively.

Question 1: Which metals can displace hydrogen from acids?
Answer approach:
- Refer to the activity series to identify metals above hydrogen.
- Metals like zinc, magnesium, and iron are above hydrogen and can displace it from acids.

- Metals below hydrogen (e.g., copper, silver) cannot.

Question 2: Why does a reaction occur between zinc and copper sulfate but not between copper
and zinc sulfate?

Answer approach:
- Look at the position of zinc and copper in the activity series.
- Zinc is above copper, so zinc can displace copper from its sulfate.
- Copper is below zinc, so it cannot displace zinc from its sulfate.
Question 3: Predict whether a given reaction will occur.
Answer approach:
- Check the relative reactivity of the metals involved.
- Confirm whether the metal attempting to displace is higher in the activity series.
Tips for Mastering the Activity Series and Pogil Answers
- Memorize the basic activity series: While not always necessary to memorize the entire series,

knowing the general order helps in quick reasoning.
- Understand the underlying principles: Recognize that the activity series is based on
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oxidation-reduction tendencies.

- Practice with real examples: Use textbook problems, online quizzes, and lab experiments to
reinforce your understanding.

- Use visual aids: Create flashcards or charts to visualize the series.

- Discuss with peers or instructors: Clarify doubts and explore different reasoning approaches.

Real-World Applications of the Activity Series

Understanding the activity series extends beyond academic exercises and into practical
applications:

- Corrosion prevention: Selecting appropriate metals for construction to prevent rust.
- Electrochemical cells: Designing batteries based on the reactivity of metals.
- Metal extraction: Choosing suitable metals for reduction processes.

Conclusion

Mastering Pogil the Activity Series Answers is a fundamental step toward understanding chemical
reactivity and predicting reaction outcomes. By familiarizing yourself with the structure of the activity
series, practicing interpretation of Pogil activities, and applying critical reasoning strategies, you will
enhance your comprehension of oxidation-reduction processes. Remember, the activity series is
more than just a list?it's a powerful tool that unlocks the predictive power of chemistry in both
academic and real-world contexts.

Empower your chemistry learning journey by engaging deeply with Pogil activities and the activity
series. With practice and understanding, you'll develop the confidence to analyze reactions critically
and apply your knowledge effectively.

QuestionAnswer What is the purpose of the POGIL activity series activity? The purpose is to
help students understand the reactivity of metals by arranging them in a activity series based on
their ability to displace or react with other substances. How do | determine the position of a metal in
the activity series using POGIL activities? You determine the position by analyzing experimental
results from displacement reactions and comparing how easily metals react with acids, water, or
other solutions, as guided by the POGIL activity instructions. Are the answers to the POGIL activity
series activity available online? Yes, various educational resources and teacher websites provide
answer keys to POGIL activity series activities, but it's best to use them to understand concepts
rather than just copying answers. What are common mistakes students make when completing the
POGIL activity series activity? Common mistakes include misinterpreting experimental data,
confusing the reactivity order of similar metals, or not following the experimental procedure carefully
as outlined in the activity guide. How can | use the POGIL activity series to predict chemical
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reactions? By understanding the activity series, you can predict whether a metal will displace
another from a compound or react with acids, based on their positions in the series. Is the POGIL
activity series activity suitable for beginner chemistry students? Yes, it is designed to introduce
students to the concept of reactivity and series of metals in a collaborative and inquiry-based
manner suitable for beginners. Where can | find detailed answers or explanations for the POGIL
activity series? You can find detailed explanations in teacher guides, educational websites, or
textbooks that accompany the POGIL curriculum, and some online forums or study groups discuss
these activities. How does understanding the activity series help in real-world applications?
Understanding the activity series helps predict corrosion, metal extraction, and reactivity in industrial
processes, making it essential for chemistry-related industries. Can | complete the POGIL activity
series activity without prior knowledge of reactivity series? While prior knowledge helps, the activity
is designed to guide students through the process of discovering the reactivity series through
experimentation and guided inquiry. What should | do if | get stuck on the POGIL activity series
guestion? Review the experimental data, revisit the activity instructions, collaborate with classmates,
or consult your teacher for hints to help clarify the concepts and move forward.

Related keywords: activity series, pogil worksheet, reactivity series, metal reactivity, pogil activities,

activity series chart, metal reactivity order, chemistry pogil, activity series answers, metal
displacement reactions
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