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From the pews, sogial medaa, and schoal, "ve abways known tha sngle-use plastic products, with
plastic botthes taking up 8 large portson, 5.8 Erowsg environmental burden, releasing touns and harmang
wildlde. While these spallaver effects concern mie, | find mysell contsumg b0 wse plaste bottles doe o
the cosvenxnoe and shabons whore no allomatinees are avankable. This makes me feol gualty cach tme |
B0 b0 e store 10 buy plastic bottles Afer counilea guilty tnps lo the store, | taried 1o nobice the widde
vaniety of brands thai have each pacloged their water differenily; some botiles were taller, wider, or
curvier. | wondered why these bottles wore designed so dafferently, and if cortam designs alleviated
enviroamental burdens more (han others. Asaeming the thickmess of the bottle i be comstand, such bholtle
would have the smallest surface area, indicating least amoust plastss used, for the same volume capacity
Therefore this e caligation i b0 Fimd ways o modify precussing dimcnison of plast bodiles o
misimiee surfsce apca of botitle. For this purpose, | focused on optemanng a 550ml Noagfu Sprng plaits:
watcr bottle, whach i the bottled water | usually puchase

For redeugnisg the botihe, some realsine constraints were considered. 17 all brands were 10
prodiece ther bottles asmg the same optimiacd design and dmensaon, the brand wentity wosild be
dirmnashed as all bofthes would look entscal and none woald sands oal. Addstsonally, of the optamuned
bottle were bo have excessive capacaty, the wasor botile would be heavy, and if the dimenssons for the
bnitle meck wore 1o be aliered, the precision and mie of waber (lowmg oot would be ot & level unfamibiar
o comsumers. These facions degrade whibity, affecting the desmralibity of that botile. In these cases,
companics woukl be unwillng o prodisce plastic bottles with optimised surfsce apes io volume ratio,
resmlting the redenigned botile 1o bhe inapplicable. Henee when considening the economic facions in
addition 1o eevironmenial factors i redengnang the botile, the peneral deugn ssed o differentisic brands
andd factors of whiliy, incheling volums Capacty por hotihe and dimsonsson of bostle neck, shouldn's be
alterod The mambers im thas paper wore sounded o the fith decamal place for readabulity, bul the
calculsisons were carmed oul with snroended sumbers
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IB Math AA HL IA examples are essential for students aiming to excel in the
International Baccalaureate (IB) program, particularly in the Mathematics Analysis and
Approaches Higher Level (AA HL) course. The Internal Assessment (IA) is a significant
component of the IB curriculum, allowing students to explore mathematical concepts in
depth through guided self-study. This article will provide an overview of the IA's purpose,
structure, and assessment criteria, along with several examples to inspire students in their
own projects.



Understanding the IB Math AA HL IA

The Internal Assessment for IB Math AA HL is a project where students engage in
mathematical investigation, applying mathematical concepts and techniques to a topic of
personal interest. This project accounts for 20% of the overall grade in the Mathematics
AA HL course.

Purpose of the IA

The IA serves multiple purposes:

1. Personal Exploration: Students can choose topics that interest them, allowing for
greater engagement and motivation.

2. Application of Skills: It provides an opportunity to apply mathematical skills learned
throughout the course in a practical context.

3. Development of Research Skills: Students enhance their ability to collect data, analyze
results, and present findings coherently.

4. Critical Thinking: The IA encourages students to think critically about mathematics and
its applications in real-world scenarios.

Structure of the IA

An effective IA follows a structured format, typically including the following sections:

1. Introduction: Introduce the topic, outline the research question, and explain its
relevance.

2. Mathematical Exploration: Present the mathematical concepts and techniques used in
the investigation. This section should be detailed and show a clear progression of thought.
3. Analysis and Interpretation: Analyze the results obtained from the investigation. Discuss
the implications and any patterns observed.

4. Conclusion: Summarize the findings and reflect on the process. Discuss any limitations
and potential areas for further research.

5. References: Include a bibliography of sources consulted during the investigation.

Assessment Criteria

The IB assesses the IA based on specific criteria, which are essential to understand for
achieving a high score. These criteria include:

- Criterion A: Presentation (up to 4 marks)

- Criterion B: Mathematical Communication (up to 4 marks)
- Criterion C: Personal Engagement (up to 4 marks)

- Criterion D: Reflection (up to 4 marks)

- Criterion E: Use of Mathematics (up to 6 marks)



Each criterion focuses on different aspects of the IA, such as clarity, creativity,
engagement with mathematics, and the depth of analysis.

Examples of IB Math AA HL IA Topics

Choosing an engaging topic is crucial for a successful IA. Below are several examples of IA
topics across various mathematical areas, which can serve as inspiration for students.

Example 1: The Mathematics of Weather Prediction

In this investigation, a student could explore the mathematical models used in weather
forecasting. The research question might be: "How can statistical methods improve the
accuracy of weather predictions?"

- Mathematical Concepts: Students could delve into probability, statistics, and regression
analysis.

- Data Collection: Gather historical weather data from a reliable source.

- Analysis: Compare the accuracy of different statistical models in predicting weather
patterns.

Example 2: Optimization of a Business Model

A student interested in economics might investigate how mathematical optimization can
enhance business efficiency. The research question could be: "What is the optimal pricing
strategy for maximizing revenue in a small business?"

- Mathematical Concepts: Use calculus and linear programming.

- Data Collection: Conduct a survey or use existing sales data.

- Analysis: Determine the price elasticity of demand and evaluate different pricing
strategies.

Example 3: Fractals and Their Mathematical Properties

This investigation could focus on the properties of fractals in nature and mathematics. A
possible research question could be: "How do fractal dimensions apply to natural
phenomena such as coastlines and snowflakes?"

- Mathematical Concepts: Explore concepts like self-similarity, Hausdorff dimension, and
iterative algorithms.

- Data Collection: Analyze images of natural fractals.

- Analysis: Calculate the fractal dimensions of different shapes using mathematical
software.



Example 4: Exploring the Fibonacci Sequence and Its
Applications

Students could investigate the Fibonacci sequence and its occurrence in nature, art, and
architecture. The research question might be: "How does the Fibonacci sequence relate to
the golden ratio in nature?"

- Mathematical Concepts: Discuss sequences, limits, and the golden ratio.

- Data Collection: Collect examples from nature, such as the arrangement of leaves or
flower petals.

- Analysis: Analyze the correlation between Fibonacci numbers and natural patterns.

Example 5: Game Theory and Decision Making

A student could explore game theory's mathematical principles and their applications in
real-life decision-making. The research question might be: "How can game theory be
applied to analyze competitive strategies in business?"

- Mathematical Concepts: Study Nash equilibrium, dominant strategies, and payoff
matrices.

- Data Collection: Use case studies of real businesses.

- Analysis: Model scenarios using game theory to predict outcomes based on different
strategies.

Tips for a Successful TA

To excel in the IB Math AA HL IA, consider the following tips:

1. Choose a Topic of Interest: Select a topic that you are passionate about; this will make
the research process more enjoyable.

2. Be Creative: Explore unique angles and applications of mathematical concepts.
Creativity can enhance personal engagement.

3. Use Technology: Incorporate software tools like GeoGebra, Desmos, or statistical
analysis packages to visualize data and perform calculations.

4. Seek Feedback: Share your drafts with teachers or peers for constructive feedback.

5. Reflect on Your Work: Throughout the IA process, take time to reflect on your findings
and the mathematical methods used.

Conclusion

The IB Math AA HL IA is an invaluable opportunity for students to showcase their
mathematical understanding and explore topics that intrigue them. By examining
examples and adhering to the assessment criteria, students can create insightful and well-



structured investigations. With careful planning, creativity, and critical thinking, students
can excel in their IAs, contributing significantly to their overall performance in the IB
program.

Frequently Asked Questions

What are some popular topics for IB Math AA HL IA
examples?

Popular topics include calculus applications, statistics in real-life scenarios, mathematical
modeling, number theory, and geometry problems involving transformations.

How can I choose a good research question for my IB
Math AA HL IA?

Choose a question that is both interesting and allows for deep mathematical exploration. It
should relate to real-world applications or theoretical concepts, and you should ensure you
can collect or generate relevant data.

What are some common mistakes to avoid in an IB Math
AA HL IA?

Common mistakes include not properly defining mathematical terms, lacking clear
structure, failing to explain the significance of results, and not using appropriate
mathematical notation.

How important is the use of technology in my IB Math
AA HIL IA?

The use of technology is crucial as it can enhance your analysis and presentation. Tools
like graphing calculators, software for statistical analysis, or programming can help
visualize data and solve complex problems.

Can I use personal interests to guide my IB Math AA HL
IA topic selection?

Absolutely! Using personal interests can lead to more engaging and meaningful
investigations. Just ensure that the topic allows for sufficient mathematical depth and
analysis.

What is the ideal structure for an IB Math AA HL 1IA?

An ideal structure includes an introduction outlining the research question, a body that
explores the mathematical concepts and methods, a conclusion summarizing findings, and
an appendix for additional data or calculations.
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Explore engaging IB Math AA HL IA examples to inspire your own work. Boost your understanding
and creativity in math by discovering practical insights. Learn more!
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