
2.1 transformations of quadratic functions answer key

2.1 transformations of quadratic functions answer key provides a comprehensive guide to understanding
how quadratic functions change under various transformations. This article will explore the fundamental
concepts and properties related to shifting, stretching, compressing, and reflecting quadratic functions.
Emphasizing clear explanations and illustrative examples, the content also addresses common problems and
their solutions, facilitating mastery of this topic. The discussion includes vertical and horizontal translations,
dilations, and reflections, all essential for grasping the behavior of quadratic graphs. By incorporating the
correct terminology and mathematical principles, this answer key serves as a valuable resource for students
and educators alike. Readers will find detailed insights into each transformation type, supported by step-by-
step explanations that reinforce learning. Following this introduction, the article presents a structured
overview of the main concepts covered.

Understanding Quadratic Functions

Types of Transformations

Vertical and Horizontal Translations

Reflections of Quadratic Functions

Vertical and Horizontal Stretching and Compressing

Applying Transformations: Step-by-Step Solutions

Understanding Quadratic Functions
Quadratic functions are polynomial functions of degree two, generally expressed in the form f(x) = ax² + bx
+ c, where a, b, and c are constants with a ≠ 0. The graph of a quadratic function is a parabola, which opens
upwards if a is positive and downwards if a is negative. Recognizing the standard form and vertex form
(f(x) = a(x - h)² + k) is crucial for analyzing transformations since the vertex gives the parabola’s maximum
or minimum point. The axis of symmetry and vertex location are key features that transformations affect.
This foundation enables a clearer understanding of how quadratic functions are manipulated through
various transformations.



Types of Transformations
Transformations of quadratic functions involve changes to their graphs that modify position, size, and
orientation. The primary types of transformations include translations (shifts), reflections (flips), and
dilations (stretching or compressing). Each transformation affects the function’s equation in specific ways
and results in predictable changes to the parabola’s graph. Mastery of these transformations allows for quick
graph sketching and analysis in algebra and precalculus contexts.

Translations
Translations shift the graph horizontally or vertically without altering its shape or orientation. This type of
transformation is represented by adding or subtracting constants inside or outside the function’s equation.

Reflections
Reflections flip the graph over a specified axis, either the x-axis or y-axis, changing the parabola’s
orientation but maintaining its shape. The algebraic effect involves multiplying the function or the input
variable by -1.

Dilations
Dilations include vertical or horizontal stretching and compressing, which change the width or steepness of
the parabola. These transformations multiply the function by a factor or modify the input variable
accordingly.

Vertical and Horizontal Translations
Translations move the parabola without changing its shape or size. Vertical translations shift the graph up or
down, while horizontal translations move it left or right. Understanding how to apply these shifts helps in
graphing quadratic functions quickly and accurately.

Vertical Translations
A vertical translation is achieved by adding or subtracting a constant outside the function. For instance, f(x)
= x² + k translates the graph up by k units if k is positive or down by |k| units if k is negative.



Horizontal Translations
Horizontal translations involve adding or subtracting a constant inside the function’s argument: f(x) = (x -
h)². The graph shifts right by h units if h is positive and left if h is negative.

Summary of Translation Rules

Vertical shift: f(x) + k moves the graph up/down.

Horizontal shift: f(x - h) moves the graph left/right.

Translations do not affect the parabola’s shape or direction.

Reflections of Quadratic Functions
Reflections alter the orientation of a quadratic function’s graph by flipping it across an axis. This
transformation is essential for understanding the behavior of parabolas when the leading coefficient is
negative or when the function is manipulated algebraically.

Reflection over the x-axis
Reflecting a quadratic function over the x-axis changes the sign of the output values. Algebraically, this is
represented as f(x) = -g(x), where g(x) is the original function. The parabola opens downward if it
originally opened upward, and vice versa.

Reflection over the y-axis
Reflecting over the y-axis involves replacing x with -x in the function: f(x) = g(-x). For quadratic
functions, since x² is symmetric, this reflection results in the same graph, indicating that parabolas are
symmetric with respect to the y-axis.

Key Points on Reflections

Reflection over x-axis changes the opening direction of the parabola.



Reflection over y-axis leaves the quadratic graph unchanged due to symmetry.

Reflections can be combined with other transformations for complex graph adjustments.

Vertical and Horizontal Stretching and Compressing
Dilations affect the width and steepness of the parabola by scaling the graph vertically or horizontally.
These transformations adjust the rate at which the function values increase or decrease, impacting the
parabola’s shape significantly.

Vertical Stretching and Compressing
Multiplying the function by a factor a results in a vertical stretch if |a| > 1 or a compression if 0 < |a| < 1. The
equation takes the form f(x) = a(x - h)² + k. A larger absolute value of a makes the parabola narrower, while
a smaller absolute value makes it wider.

Horizontal Stretching and Compressing
Changing the input variable by a factor affects horizontal dilation. Replacing x with bx causes the graph to
compress horizontally if |b| > 1, or stretch if 0 < |b| < 1. The function becomes f(x) = (bx - h)² + k, where the
factor b controls the horizontal scaling.

Summary of Dilation Effects

Vertical stretch/compression: multiplication of the function by factor a.

Horizontal stretch/compression: multiplication of the input variable by factor b.

Changes affect the parabola’s width and steepness but not its position directly.

Applying Transformations: Step-by-Step Solutions
Working through problems involving transformations of quadratic functions requires a systematic approach
to identifying and applying each transformation correctly. The following steps outline a methodical process



for solving these problems effectively.

Step 1: Identify the Base Function
Start by recognizing the parent quadratic function, typically f(x) = x². This serves as the reference graph
before any transformations are applied.

Step 2: Determine Transformations from the Equation
Analyze the given quadratic function’s equation to identify translations, reflections, and dilations. Look for
constants added or subtracted inside and outside the squared term, as well as coefficients multiplying the
function or variable.

Step 3: Apply Transformations in Order
Apply horizontal transformations first, followed by vertical stretching/compressing, reflections, and finally
vertical translations. This order ensures accurate graphing and function interpretation.

Step 4: Sketch or Describe the Transformed Graph
Use the identified transformations to sketch the graph or describe its key features, such as vertex location,
axis of symmetry, direction of opening, and width.

Sample Problem and Answer Key

Given f(x) = -2(x + 3)² + 5, identify transformations.1.

Horizontal translation: left 3 units (x + 3 inside the square).2.

Vertical stretch by factor 2 and reflection over x-axis (coefficient -2).3.

Vertical translation: up 5 units.4.

Result: Parabola shifted left 3, reflected downward, stretched vertically by 2, and moved up 5.5.

Using this answer key approach, students can confidently solve problems related to 2.1 transformations of
quadratic functions and verify their answers accurately.



Frequently Asked Questions

What is the effect of adding a positive constant to a quadratic function in
transformations?
Adding a positive constant to a quadratic function shifts the graph vertically upward by that constant.

How does changing the coefficient of the x² term affect the graph of a
quadratic function?
Changing the coefficient of the x² term affects the vertical stretch or compression of the parabola. A larger
absolute value makes it narrower, while a smaller absolute value makes it wider.

What transformation occurs when the quadratic function is multiplied by
-1?
Multiplying the quadratic function by -1 reflects the graph over the x-axis, flipping it upside down.

How do horizontal shifts affect the equation of a quadratic function?
Horizontal shifts are represented by replacing x with (x - h) in the function, which shifts the graph h units
to the right if h is positive, or |h| units to the left if h is negative.

What is the general form of a quadratic function after applying
transformations?
The general form after transformations is f(x) = a(x - h)² + k, where (h, k) represents the vertex, 'a' controls
the stretch/compression and reflection, and shifts the graph accordingly.

Additional Resources
1. Mastering Transformations of Quadratic Functions: A Comprehensive Answer Key
This book provides detailed solutions and explanations for problems related to transformations of quadratic
functions. It covers translations, reflections, stretches, and compressions with step-by-step guidance. Ideal for
students and educators seeking a thorough understanding of quadratic transformations.

2. Quadratic Functions and Their Transformations: Answer Key Edition
Designed as a companion to standard algebra textbooks, this answer key focuses specifically on the 2.1
chapter of quadratic function transformations. It offers clear, concise answers and in-depth reasoning to help
learners grasp the underlying concepts.



3. Algebra 2.1 Transformations of Quadratic Functions: Solutions and Strategies
This resource breaks down complex quadratic function problems into manageable parts, providing
strategies to approach each type of transformation. The answer key ensures learners can confirm their
methods and results accurately.

4. Understanding Quadratic Transformations: Practice Problems with Answer Key
Filled with practice problems, this book emphasizes hands-on learning of quadratic function
transformations. Each problem is accompanied by a detailed answer key that explains the rationale behind
each step.

5. Step-by-Step Guide to Quadratic Function Transformations: Answer Key Included
This guide walks readers through the transformations of quadratic functions in a logical, stepwise manner.
The included answer key helps students verify their work and understand common mistakes.

6. Transformations of Quadratic Functions: Exercises and Answer Key for Mastery
With a focus on mastery, this book offers a variety of exercises on translations, reflections, and dilations of
quadratic functions. The comprehensive answer key supports independent learning and self-assessment.

7. Quadratic Transformations Simplified: Answer Key for Algebra Students
This book simplifies the concepts of quadratic transformations, making them accessible for students at all
levels. The answer key provides clear solutions that reinforce learning and boost confidence.

8. Advanced Algebra: Transformations of Quadratic Functions with Answer Key
Targeted towards advanced learners, this book explores more challenging problems involving quadratic
transformations. Detailed answers and explanations help deepen understanding of function behavior.

9. Essential Problems in Quadratic Function Transformations: Complete Answer Key
A concise collection of essential problems related to quadratic transformations, this book serves as a quick
reference for students and teachers. The complete answer key ensures that all solutions are readily
accessible for review and study.
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your students need to succeed. The best Mathematics series for the new VCE Study Design.
Developed by expert Victorian teachers for, VCE students. Get exam ready: past VCAA exam
questions (all since 2013) Students can start preparing from lesson one, with past VCAA exam
questions embedded in every lesson. Practice, customisable SACs available for all Units to build
student competence and confidence. Learn online with Australia's most powerful learning platform,
learnON Be confident your students can get unstuck and progress, in class or at home. For every
question online they receive immediate feedback and fully worked solutions. Teacher-led videos to
learn and re-learn. Instant reports make tracking progress simple. Combine units flexibly with the
Jacaranda Supercourse An Australian first, build the course you've always wanted with the
Jacaranda Supercourse. You can combine all Methods Units 1 to 4, so students can move backwards
and forwards freely. Or Methods and General Units 1 & 2 for when students switch courses. The
possibilities are endless!
  2 1 transformations of quadratic functions answer key: College Algebra Cynthia Y. Young,
2012-10-02 This is the Student Solutions Manual to accompany College Algebra, 3rd Edition. The
3rd edition of Cynthia Young's College Algebra brings together all the elements that have allowed
instructors and learners to successfully bridge the gap between classroom instruction and
independent homework by overcoming common learning barriers and building confidence in
students' ability to do mathematics. Written in a clear, voice that speaks to students and mirrors how
instructors communicate in lecture, Young's hallmark pedagogy enables students to become
independent, successful learners.
  2 1 transformations of quadratic functions answer key: Algebra and Trigonometry Cynthia
Y. Young, 2017-11-20 Cynthis Young's Algebra & Trigonometry, Fourth Edition will allow students to
take the guesswork out of studying by providing them with a clear roadmap: what to do, how to do
it, and whether they did it right, while seamlessly integrating to Young's learning content. Algebra &
Trigonometry, Fourth Edition is written in a clear, single voice that speaks to students and mirrors
how instructors communicate in lecture. Young's hallmark pedagogy enables students to become
independent, successful learners. Varied exercise types and modeling projects keep the learning
fresh and motivating. Algebra & Trigonometry 4e continues Young's tradition of fostering a love for
succeeding in mathematics.
  2 1 transformations of quadratic functions answer key: Essential Mathematical
Methods CAS 1 and 2 Enhanced TIN/CP Version 652354 Michael Evans, Kay Lipson, Douglas
Wallace, 2011-04 The Essential VCE Mathematics series has a reputation for mathematical
excellence, with an approach developed over many years by a highly regarded author team of
practising teachers and mathematicians. This approach encourages understanding through a wealth
of examples and exercises, with an emphasis on VCE examination-style questions. New in the
Essential Mathematical Methods CAS Units 1&2 Enhanced Version: • A chapter of up-to-date
revision questions for the whole book has been added • TI-Nspire OS3 and Casio ClassPad calculator
explanations, examples and problems are integrated into the text. • Page numbers in the printed
text reflect the previous TI-nspire and Casio ClassPad version allowing for continuity and
compatibility. • Digital versions of the student text are available in Interactive HTML and PDF
formats through Cambridge GO.
  2 1 transformations of quadratic functions answer key: ,
  2 1 transformations of quadratic functions answer key: The Common Sense SAT
Workbook Igl Jon C. Freeman, Jon C. Freeman Igl, 2010 The objective of the Common Sense SAT
Workbook is simple: To help as many students as possible improve their SAT scores (Reading,
Writing, Math) as much as possible. To achieve this end, the following means are provided: For each
subject, a concise synopsis of test-taking techniques to help answer more questions correctly; for
Reading, a basic study of Latin prefixes, roots and suffixes to improve vocabulary; for Writing, a
complete English primer to learn or review the rules of grammar; and for Math, also a complete
primer to learn or review all the skills and operations required for the test. For Writing and Math,
each rule, skill or operation is defined, exemplified, proceeded by a set of ten related problems, then



cross-referenced against the ten tests within the Official SAT Study Guide(TM) Second Edition, the
only available source for real SAT's. Summarily, if a student makes an effort as well as learns from
his or her mistakes -- a cornerstone to any good education -- then his or her SAT scores will naturally
and significantly increase.
  2 1 transformations of quadratic functions answer key: McGraw-Hill's SAT, 2012
Edition Christopher Black, Mark Anestis, 2011-05-05 McGraw-Hill's SAT will help you prepare for
the big exam with its valuable features and interactive test-taking practice online! McGraw-Hill's
SAT offers the critical thinking skills designed to help you solve any SAT problem. And it provides
test-taking practice with questions just like those on the real SAT. Inside you'll find: Four complete
practice tests in the book and two complete interactive practice tests online Advice on how to use
the book for your study, preparing your study plan, getting the most from the online tests, and more
Four full-length practice SATs with fully explained answers A detailed 10-week study plan Pull-out
Smart Cards” for easy subject review
  2 1 transformations of quadratic functions answer key: An Approach to Algebra. Volume 2
Claudia Patricia Chapa Tamez, 2014-01-14 Since mathematical principles have remained the same
all throughout the world for centuries, Mathematics has been considered by many the “universal
language of numbers”. For some, Mathematics causes anxiety or fear because it seems difficult to
understand. One of the objectives of this eBook is to make the material more visually,
technologically and multiculturally attrac- tive, with the aid of videos, pictures, games, animations
and interactive exercises so that Mathemat-ics can become more interesting and accessible for
today’s worldwide students since “evidence is mounting to support technology advocates’ claims
that 21st-century information and communication tools, as well as more traditional
computer-assisted instructional applications, can positively influence student learning processes and
outcomes (Cradler, 2002)”. The role of mathematics in our modern world is crucial for today’s global
communication and for a multitude of scientific and technological applications and advances.
  2 1 transformations of quadratic functions answer key: McGraw-Hill's SAT, 2014
Edition Christopher Black, Mark Anestis, 2013-06-12 WE WANT TO HELP YOU SUCCEED ON THE
SAT We've put all of our proven expertise into McGraw-Hill's SAT to make sure you’re ready for this
difficult exam. With this book, you’ll get essential skill-building techniques and strategies developed
by professional SAT instructors who have helped thousands of students just like you succeed on this
important test. You'll get online help, 6 full-length practice tests, model SAT essays, hundreds of
practice problems, and all the facts about the current exam. With McGraw-Hill's SAT, we'll guide
you step by step through your preparation program--and give you the tools you need to succeed.
Features include: 6 full-length practice SATs: 4 in the book and 2 interactive tests online at
MHPracticePlus.com New free interactive Test Planner app available for download (see inside front
cover for details) Online videos illustrating SAT problemsolving techniques Hundreds of sample
questions with explanations
  2 1 transformations of quadratic functions answer key: McGraw-Hill's SAT with
CD-ROM, 2014 Edition Christopher Black, Mark Anestis, 2013-06-12 WE WANT TO HELP YOU
SUCCEED ON THE SAT Weive put all of our proven expertise into McGraw-Hill's SAT to make sure
you're ready for this difficult exam. With this book, you’ll get essential skill-building techniques and
strategies developed by professional SAT instructors who have helped thousands of students just like
you succeed on this important test. You'll get online help, 10 full-length practice tests, hundreds of
practice problems, and all the facts about the current exam. With McGraw-Hill's SAT, we'll guide
you step by step through your preparation program--and give you the tools you need to succeed.
Features include: 10 full-length practice SATs: 4 in the book, 4 on CD-ROM, and 2 interactive tests
online at MHPracticePlus.com New free interactive Test Planner app available for download (see
inside front cover for details) Online videos illustrating SAT problemsolving techniques Hundreds of
sample questions with explanations
  2 1 transformations of quadratic functions answer key: Praxis Core Study Guide
Jonathan L. Reese, 2024-07-02 Are you ready to master the Praxis Core exam and embark on your



journey to becoming an educator? Dive into the comprehensive Praxis Core Study Guide,
meticulously crafted to equip you with the essential skills needed to excel in the Reading, Writing,
and Mathematics sections of the exam. Whether you're aiming to refine your critical reading
abilities, polish your writing proficiency, or conquer mathematical challenges, this guide is your
ultimate companion. Navigate through diverse passages and sharpen your comprehension skills.
From classic literature excerpts to scientific articles, each passage is carefully selected to simulate
the complexity and variety you'll encounter on exam day. Learn effective strategies to dissect texts,
identify main ideas, and tackle nuanced questions with confidence. Craft compelling essays and hone
your grammar and syntax skills with our Writing section. From structuring your arguments
persuasively to fine-tuning sentence construction, this guide empowers you to articulate your
thoughts clearly and concisely. Explore sample prompts and expert tips that transform your writing
from good to exceptional. Demystify mathematical concepts and formulas with our Mathematics
section. Whether you're refreshing your algebraic skills, mastering geometry principles, or delving
into statistical analysis and probability, this guide provides step-by-step explanations and practice
questions that reinforce your understanding and fluency in mathematical problem-solving. Beyond
comprehensive content review, our guide offers practical test-taking strategies and insider tips from
experienced educators. Each chapter is meticulously designed to enhance your learning experience,
ensuring you're well-prepared to tackle every aspect of the Praxis Core exam confidently. With this
study guide as your roadmap, embark on a transformative journey towards achieving your teaching
aspirations. Whether you're a recent graduate or a career changer, our guide empowers you to
surpass the challenges of the Praxis Core exam and step into the classroom with readiness and
assurance. Start your journey today with the definitive Praxis Core Study Guide. Your future as an
educator begins here.
  2 1 transformations of quadratic functions answer key: Key Maths GCSE. David Baker,
2002 Developed for the OCR Specification, revised for the new National Curriculum and the new
GCSE specifications. The Teacher File contains detailed support and guidance on advanced
planning, points of emphasis, key words, notes for the non-specialist, useful supplementary ideas
and homework sheets.
  2 1 transformations of quadratic functions answer key: College Algebra, 4e Instant
Access Alta Single Term Access with eBook Cynthia Y. Young, 2017-08-28 Cynthia Young’s
College Algebra, Fourth Edition will allow students to take the guesswork out of studying by
providing them with a clear roadmap: what to do, how to do it and whether they did it right, while
seamlessly integrating to Young’s learning content. College Algebra, Fourth Edition is written in a
clear, single voice that speaks to students and mirrors how instructors communicate in lecture.
Young’s hallmark pedagogy enables students to become independent, successful learners. Varied
exercise types and modeling projects keep the learning fresh and motivating. This text continues
Young’s tradition of fostering a love for succeeding in mathematics.
  2 1 transformations of quadratic functions answer key: Precalculus Cynthia Y. Young,
2023-05-16 Cynthia Young's Precalculus, 4th edition helps students take the guesswork out of
studying by offering them an easy to read and clear roadmap that tells them what to do, how to do it,
and whether they did it right. With this revision, the author focuses on the most difficult topics in
precalculus, bringing clarity to challenging learning objectives.
  2 1 transformations of quadratic functions answer key: Prentice Hall New York Math:
Math B , 2001
  2 1 transformations of quadratic functions answer key: SAT Math For Dummies with
Online Practice Mark Zegarelli, 2021-11-09 Go into the SAT relaxed and confident by preparing
with this straightforward and practical math resource A great math score on the SAT can unlock
countless opportunities, especially in the STEM fields. With the help of SAT Math For Dummies,
you’ll have what it takes to succeed on this challenging section of the exam. This helpful guide offers
the tools and techniques you need to hone your strengths, eliminate your weaknesses, and walk into
the testing room poised and prepared to conquer the math section of the SAT. You’ll learn to tackle



basic and advanced algebra, geometry, and trigonometry—with and without a calculator, just like
you’ll need to do on the test. The book also offers intuitive reviews of critical math concepts and
skills – like evaluating, simplifying, and factoring algebra expressions – while preparing you for
common pitfalls and traps that ensnare less prepared students. This up-to-date resource will help
you: Reduce test anxiety and stress by preparing with resources that mirror the tasks you’ll have to
perform on test day Master the time-management and other test-taking strategies you’ll need to get
the results you want Prove you’re ready for the test by practicing with online resources that include
three complete practice tests Effective practice and preparation are the keys to succeeding on the
math section of the SAT. And with SAT Math For Dummies in your arsenal, you’ll have the
strategies, knowledge, and skills that make extraordinary results possible.
  2 1 transformations of quadratic functions answer key: Digital SAT Math Prep For
Dummies Mark Zegarelli, 2023-11-15 Hone your math skills to score well on the SAT Digital SAT
Math Prep For Dummies is a jam-packed study guide to the section of the SAT students struggle
with most. This update covers major changes to the test as the SAT goes fully digital in spring 2024.
With this book, you can improve your score with proven test-taking strategies and four practice
exams. Drill down on the concepts you need help with the most, and prepare to breeze through all
44 questions on test day. Learn exactly what will be on the new, all-digital SAT math section Get tips
for solving problems quicker and making good guesses when you need to Practice, practice,
practice, with 4 tests Maximize your score—and your chances of getting into your top-choice
colleges If you’re a high school student preparing to take the SAT and you need to designate extra
study time to developing your math skills, this book is for you.
  2 1 transformations of quadratic functions answer key: Mathematics Strategies for Tier
1 and Tier 2 Interventions in a PLC at Work® Sarah Schuhl, Mona Toncheff, Jennifer Deinhart,
Brian Buckhalter, 2024-12-02 Discover how your collaborative team can ensure all students learn
grade-level mathematics during Tier 1 and Tier 2 instruction. This valuable guide provides preK–12
teachers with ready-to-use tools and strategies to help students communicate using mathematical
language and develop number sense, conceptual understanding, procedural fluency, mathematical
reasoning, problem solving, and more. PreK–12 educators can use this book to: Collaborate with
teams to build a shared understanding of essential mathematics standards Ensure students learn
grade-level mathematics during Tier 1 and Tier 2 instruction Learn how to help students make
connections to prior learning and why that matters Create opportunities for students to reason
through problems with their peers Develop students’ number sense, procedural fluency, and other
key mathematics skills Contents: Introduction Part 1: A Culture of Learning Chapter 1: Work as a
Collaborative Mathematics Team Focused on Student Learning Chapter 2: Build a Community of
Learners Part 2: Mathematics Foundations Chapter 3: Teach Grade- or Course-Level Content
Chapter 4: Connect to Prior Knowledge Chapter 5: Develop Number Sense Chapter 6: Focus on
Problem Solving Chapter 7: Develop Procedural Fluency Part 3: Student Engagement Chapter 8:
Communicate Using Mathematical Language Chapter 9: Grow Learning Through Student Discourse
Chapter 10: Use Meaningful Feedback for Learning Chapter 11: Empower Learners Through
Student Investment Epilogue Appendix A: Data Analysis Protocols Appendix B:
Cognitive-Demand-Level Task Analysis Guide References and Resources Index
  2 1 transformations of quadratic functions answer key: Key Maths David Baker, 2001
Developed for the EDEXCEL specification, this course provides preparation for GCSE success with a
practical approach. Detailed support and guidance are contained in the Teacher Files on advanced
planning, points of emphasis, key-words, notes for the non-specialist, useful supplementary ideas,
and homework sheets.
  2 1 transformations of quadratic functions answer key: Holt Algebra 1 2003 Holt Rinehart
& Winston, Holt, Rinehart and Winston Staff, 2003
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