GRAPHING ABSOLUTE VALUE FUNCTIONS ALGEBRA 2

GRAPHING ABSOLUTE VALUE FUNCTIONS ALGEBRA 2 IS A CRUCIAL SKILL THAT STUDENTS LEARN IN ALGEBRA 2, AS IT LAYS THE
GROUNDWORK FOR UNDERSTANDING MORE COMPLEX MATHEMATICAL CONCEPTS. ABSOLUTE VALUE FUNCTIONS ARE UNIQUE IN
THAT THEY PRODUCE A V-SHAPED GRAPH, WHICH CAN REPRESENT VARIOUS REAL-WORLD SCENARIOS. THIS ARTICLE WILL DELVE
INTO THE INTRICACIES OF THESE FUNCTIONS, COVERING THEIR DEFINITION, HOW TO GRAPH THEM EFFECTIVELY, AND THE
TRANSFORMATIONS THAT CAN ALTER THEIR BASIC SHAPE. ADDITIONALLY, WE WILL EXPLORE EXAMPLES AND OFFER TIPS FOR
MASTERING THIS TOPIC. BY THE END OF THIS ARTICLE, READERS WILL HAVE A COMPREHENSIVE UNDERSTANDING OF HOW TO
GRAPH ABSOLUTE VALUE FUNCTIONS IN ALGEBRA 2.
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UUNDERSTANDING ABSOLUTE V ALUE FUNCTIONS

ABSOLUTE VALUE FUNCTIONS ARE MATHEMATICAL EXPRESSIONS THAT MEASURE THE DISTANCE OF A NUMBER FROM ZERO ON THE
NUMBER LINE, REGARDLESS OF DIRECTION. THE ABSOLUTE VALUE FUNCTION IS DENOTED AS F(X) = |X|, \WHERE |X| REPRESENTS THE
ABSOLUTE VALUE OF X. IN ALGEBRA 2, STUDENTS LEARN THAT THE GRAPH OF AN ABSOLUTE VALUE FUNCTION IS
CHARACTERIZED BY ITS DISTINCT \/‘SHAPE, WHICH OPENS UPWARDS. THIS CHARACTERISTIC SHAPE IS PIVOTAL IN MANY
MATHEMATICAL CONTEXTS, PARTICULARLY IN SOLVING EQUATIONS AND INEQUALITIES.

THE ABSOLUTE VALUE OF A NUMBER IS DEFINED AS FOLLOWS:

® |F X IS POSITIVE OR ZERO, THEN |X| = X.

® |F X IS NEGATIVE, THEN [x| = -x.

THIS DEFINITION LEADS TO THE CREATION OF TWO LINEAR EXPRESSIONS WHEN GRAPHING ABSOLUTE VALUE FUNCTIONS. FOR
INSTANCE, THE FUNCTION F(X) = |x| CAN BE BROKEN DOWN INTO TWO PARTS: F(x) = X FOR X > O AND F(x) = -x For X < O.
\UNDERSTANDING THIS PIECEWISE NATURE IS ESSENTIAL FOR ACCURATE GRAPHING.

GRAPHING TECHNIQUES FOR ABSOLUTE V ALUE FUNCTIONS

GRAPHING ABSOLUTE VALUE FUNCTIONS REQUIRES A SYSTEMATIC APPROACH. STUDENTS CAN FOLLOW THESE STEPS TO ENSURE
ACCURACY:

1. IDENTIFY THE VERTEX OF THE FUNCTION, WHICH IS THE POINT WHERE THE GRAPH CHANGES DIRECTION.



2. DETERMINE THE INTERCEPTS BY SETTING THE FUNCTION EQUAL TO ZERO.
3. CHOOSE ADDITIONAL POINTS ON EITHER SIDE OF THE VERTEX TO PROVIDE A CLEARER PICTURE OF THE GRAPH.

4. PLOT THE POINTS ON A COORDINATE PLANE AND CONNECT THEM WITH STRAIGHT LINES TO FORM THE V-SHAPE.

FOR EXAMPLE, IF WE CONSIDER THE FUNCTION F(X) =[x - 3| + 2, WE FIRST IDENTIFY THE VERTEX AT (3, 2). THE X-INTERCEPT
OCCURS WHEN F(x) = O, LEADING TO THE EQUATION |X = 3| + 2 = O, WHICH REVEALS THE X-VALUES THAT INTERSECT THE X~
AXIS. BY SELECTING POINTS AROUND THE VERTEX AND PLOTTING THEM, STUDENTS CAN ACCURATELY GRAPH THE FUNCTION.

TRANSFORMATIONS OF ABSOLUTE V ALUE FUNCTIONS

TRANSFORMATIONS PLAY A SIGNIFICANT ROLE IN UNDERSTANDING HOW THE BASIC GRAPH OF AN ABSOLUTE VALUE FUNCTION
CAN BE ALTERED. THE GENERAL FORM OF AN ABSOLUTE VALUE FUNCTION CAN BE EXPRESSED AS:

F(x) = Alx - H +k

IN THIS EQUATION:

® A REPRESENTS A VERTICAL STRETCH OR COMPRESSION AND CAN REFLECT THE GRAPH IF NEGATIVE.
® H INDICATES A HORIZONTAL SHIFT TO THE RIGHT OR LEFT.

® K DENOTES A VERTICAL SHIFT UP OR DOWN.

FOR INSTANCE, THE FUNCTION F(X) = 2|x + 1| - 3 INVOLVES A VERTICAL STRETCH BY A FACTOR OF 2, A HORIZONTAL SHIFT
LEFT BY 1 UNIT, AND A VERTICAL SHIFT DOWN BY 3 UNITS. UNDERSTANDING THESE TRANSFORMATIONS IS CRUCIAL FOR
ACCURATELY GRAPHING MORE COMPLEX ABSOLUTE VALUE FUNCTIONS.

ExAMPLES OF GRAPHING ABSOLUTE V ALUE FUNCTIONS

To soLIbIFY UNDERSTANDING, LET’S EXPLORE A FEW EXAMPLES IN DETAIL. EACH EXAMPLE WILL ILLUSTRATE THE PROCESS OF
GRAPHING AN ABSOLUTE VALUE FUNCTION STEP BY STEP.

ExaMPLE 1: BAsic ABSOLUTE V ALUE FUNCTION

CONSIDER THE FUNCTION F(x) = [x|. THE VerTEX IS AT (O, 0), AND THE GRAPH OPENS UPWARDS. THE X~INTERCEPT IS AT THE
ORIGIN, AND ADDITIONAL POINTS CAN BE SELECTED SUCH AS (=1, 1) AND (1, 1). PLOTTING THESE POINTS REVEALS THE V-
SHAPE OF THE GRAPH.

ExAMPLE 2: TRANSFORMED FUNCTION



Now, LET’S TAKE A LOOK AT F(x) = -|x - 2| + 4. Here, THE VERTEX IS AT (2, 4). BECAUSE THE COEFFICIENT OF THE
ABSOLUTE VALUE IS NEGATIVE, THIS GRAPH WILL OPEN DOWNW ARDS. THE X-INTERCEPT OCCURS WHEN -|x - 2| + 4 = O,
LEADING TO |X - 2| = 4. THIS CONDITION GIVES TWO SOLUTIONS: X = & AND X = -2. PLOTTING THESE POINTS ALONG WITH
THE VERTEX AND CONNECTING THEM SHOWS THE INVERTED V/ -SHAPE.

CoMMON MISTAKES AND TIPS FOR SUCCESS

MANY STUDENTS ENCOUNTER DIFFICULTIES WHEN GRAPHING ABSOLUTE VALUE FUNCTIONS. HERE ARE SOME COMMON MISTAKES
AND TIPS FOR OVERCOMING THEM:

® NEGLECTING THE VERTEX: ALWAYS IDENTIFY THE VERTEX FIRST, AS IT IS CRUCIAL FOR THE SHAPE OF THE GRAPH.

* FORGETTING ABOUT REFLECTIONS: PAY ATTENTION TO THE COEFFICIENT A, IT DICTATES WHETHER THE GRAPH OPENS
UP\W ARDS OR DOWNW ARDS.

® SKIPPING ADDITIONAL POINTS: CHOOSING POINTS ON EITHER SIDE OF THE VERTEX HELPS IN ACCURATELY REPRESENTING
THE FUNCTION.

NOT CHECKING FOR INTERCEPTS: FINDING THE X-INTERCEPTS IS ESSENTIAL FOR A COMPLETE GRAPH.

BY BEING MINDFUL OF THESE COMMON PITFALLS AND ADHERING TO THE OUTLINED STRATEGIES, STUDENTS CAN IMPROVE THEIR
GRAPHING SKILLS AND GAIN CONFIDENCE IN THEIR UNDERSTANDING OF ABSOLUTE VALUE FUNCTIONS.

CONCLUSION

GRAPHING ABSOLUTE VALUE FUNCTIONS IN ALGEBRA 2 IS A FUNDAMENTAL SKILL THAT ENHANCES STUDENTS' MATHEMATICAL
UNDERSTANDING. BY COMPREHENSIVELY EXPLORING THE DEFINITION, TECHNIQUES, TRANSFORMATIONS, AND COMMON CHALLENGES
ASSOCIATED WITH ABSOLUTE VALUE FUNCTIONS, STUDENTS CAN DEVELOP A SOLID FOUNDATION FOR FURTHER STUDIES IN
MATHEMATICS. MASTERING THESE CONCEPTS WILL NOT ONLY AID IN ALGEBRA 2 BUT ALSO PREPARE STUDENTS FOR HIGHER-
LEVEL MATH COURSES.

Q: WHAT IS AN ABSOLUTE VALUE FUNCTION?

A: AN ABSOLUTE VALUE FUNCTION IS A MATHEMATICAL FUNCTION THAT MEASURES THE DISTANCE OF A NUMBER FROM ZERO,
DENOTED AS F(X) = |X|. |T PRODUCES A \V-SHAPED GRAPH.

QZ How DO YOU FIND THE VERTEX OF AN ABSOLUTE VALUE FUNCTION?

A: THE VERTEX OF AN ABSOLUTE VALUE FUNCTION IN THE FORM F(X) = AlX = H + k IS THE POINT (H, k), WHERE H INDICATES
THE HORIZONTAL SHIFT AND K INDICATES THE VERTICAL SHIFT.

Q: WHAT DOES THE COEFFICIENT ‘A’ SIGNIFY IN THE FUNCTION?

A: THE COEFFICIENT ‘A’ IN THE FUNCTION F(X) = AlX - H| + Kk DETERMINES THE VERTICAL STRETCH OR COMPRESSION OF THE
GRAPH AND INDICATES WHETHER THE GRAPH OPENS UPWARDS (IF A > Q) or bownNwARDS (IF A < 0).



QZ CAN YOU PROVIDE AN EXAMPLE OF A TRANSFORMED ABSOLUTE VALUE FUNCTION?

A: YES, AN EXAMPLE OF A TRANSFORMED ABSOLUTE VALUE FUNCTION IS F(x) = 3|x + 2| - 1, WHICH HAS A VERTEX AT (-2,
-1), IS VERTICALLY STRETCHED BY A FACTOR OF 3, AND SHIFTED DOWN BY 1 UNIT.

Q: How Do YOU GRAPH AN ABSOLUTE VALUE FUNCTION?

A: TO GRAPH AN ABSOLUTE VALUE FUNCTION, IDENTIFY THE VERTEX, DETERMINE THE INTERCEPTS, SELECT ADDITIONAL POINTS,
AND PLOT THESE POINTS ON A COORDINATE PLANE TO CREATE THE V-SHAPE.

QI \WHAT ARE SOME COMMON MISTAKES WHEN GRAPHING ABSOLUTE VALUE FUNCTIONS?

A: COMMON MISTAKES INCLUDE NEGLECTING TO IDENTIFY THE VERTEX, FORGETTING ABOUT REFLECTIONS BASED ON THE
COEFFICIENT /AI, SKIPPING ADDITIONAL POINTS, AND NOT CHECKING FOR INTERCEPTS.

QI How Do ABSOLUTE VALUE FUNCTIONS RELATE TO REAL-WORLD SITUATIONS?

A: ABSOLUTE VALUE FUNCTIONS CAN MODEL REAL-WORLD SCENARIOS SUCH AS DISTANCES, WHERE THE OUTPUT REPRESENTS
THE MAGNITUDE REGARDLESS OF DIRECTION, SUCH AS IN PHYSICS OR ECONOMICS.

Q: WHAT IS THE IMPORTANCE OF ABSOLUTE VALUE FUNCTIONS IN HIGHER-LEVEL
MATHEMATICS?

A: ABSOLUTE VALUE FUNCTIONS ARE FOUNDATIONAL FOR UNDERSTANDING PIECEWISE FUNCTIONS, INEQUALITIES, AND MORE
COMPLEX FUNCTIONS, MAKING THEM ESSENTIAL FOR SUCCESS IN HIGHER-LEVEL MATH COURSES.
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solving quadratic equations, to graphing functions, to solving triangles with trigonometry, all in a
clear, accessible and easy-to-understand way, with step-by-step example problems. It’s like being
tutored by the smartest kid in class! (And it’s written, vetted, and approved by the experts— high
school Algebra 2 teachers.) All core concepts are covered in print, and additional concepts are
available in bonus chapters for free online.

graphing absolute value functions algebra 2: Algebra 2 Workbook Reza Nazari, Ava Ross,
2018-07-01 The Only Book You will Ever Need to ACE the Algebra 2 Exam! Algebra 2 Workbook
provides students with the confidence and math skills they need to succeed in any math course they
choose and prepare them for future study of Pre-Calculus and Calculus, providing a solid foundation
of Math topics with abundant exercises for each topic. It is designed to address the needs of math
students who must have a working knowledge of algebra. This comprehensive workbook with over
2,500 sample questions is all you need to fully prepare for your algebra 2 course. It will help you
learn everything you need to ace the algebra 2 exam. Inside the pages of this comprehensive
workbook, students can learn algebra operations in a structured manner with a complete study
program to help them understand essential math skills. It also has many exciting features, including:
Dynamic design and easy-to-follow activitiesA fun, interactive and concrete learning
processTargeted, skill-building practicesFun exercises that build confidenceMath topics are grouped
by category, so you can focus on the topics you struggle onAll solutions for the exercises are
included, so you will always find the answers Algebra 2 Workbook is an incredibly useful tool for
those who want to review all topics being taught in algebra 2 courses. It efficiently and effectively
reinforces learning outcomes through engaging questions and repeated practice, helping you to
quickly master Math skills. Published by: Effortless Math Education www.EffortlessMath.com

graphing absolute value functions algebra 2: Intermediate Algebra Martin M. Zuckerman,
1986-01-01 As the title implies, this is a straightforward approach to intermediate algebra that
guides the student step-by-step toward acquiring mathematical skills with examples, exercises, and
more examples and exercises. The book is first and foremost student oriented. It does not dwell on
formalities but appeals to intuition. Geometric arguments are favored wherever possible. Textual
explanations are precise, brief, and to the point and are always accompanied by illustrative
examples.

graphing absolute value functions algebra 2: Algebra 2 Workbook Michael Smith,
2020-08-18 Prepare for the Algebra 2 with a Perfect Workbook! Algebra 2 Workbook is a learning
workbook to prevent learning loss. It helps you retain and strengthen your Math skills and provides
a strong foundation for success. This Algebra book provides you with a solid foundation to get ahead
starts on your upcoming Algebra Test. Algebra 2 Workbook is designed by top math instructors to
help students prepare for the Algebra course. It provides students with an in-depth focus on Algebra
concepts. This is a prestigious resource for those who need extra practice to succeed on the Algebra
test. Algebra 2 Workbook contains many exciting and unique features to help you score higher on
the Algebra test, including: Over 2,500 Algebra Practice questions with answers Complete coverage
of all Math concepts which students will need to ace the Algebra test Two Algebra 2 practice tests
with detailed answers Content 100% aligned with the latest Algebra courses This Comprehensive
Workbook for Algebra is a perfect resource for those Algebra takers who want to review core
content areas, brush-up in math, discover their strengths and weaknesses, and achieve their best
scores on the Algebra test. Published By: The Math Notion www.mathnotion.com
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Targeted Practice You Need to Ace the Algebra 2 Exam! Algebra 2 includes easy-to-follow
instructions, helpful examples, and plenty of algebraic practice problems to assist students to master
each concept, brush up on their problem-solving skills, and create confidence. The Algebra 2
practice book provides numerous opportunities to evaluate basic skills along with abundant
remediation and intervention activities. It is a skill that permits you to quickly master intricate
information and produce better leads in less time. Students can boost their test-taking skills by
taking the book’s two practice college algebra tests. All test questions answered and explained in



detail. Important Features of the Algebra 2 Book: A complete review of algebra 2 exam topics, Over
2,500 practice problems covering all topics tested, The most important concepts you need to know,
Clear and concise, easy-to-follow sections, Well designed for enhanced learning and interest,
Hands-on experience with all question types, 2 full-length practice tests with detailed answer
explanations, Cost-Effective Pricing, Powerful algebra exercises to help you avoid traps and pacing
yourself to beat the Algebra 2 exam. Students will gain valuable experience and raise their
confidence by taking algebra 2 practice tests, learning about test structure, and gaining a deeper
understanding of what is tested in algebra 2. If ever there was a book to respond to the pressure to
increase students’ exam scores, this is it. Published By: The Math Notion www.mathnotion.com
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2011-09-01 MathSkills reinforces math in three key areas: pre-algebra, geometry, and algebra.
These titles supplement any math textbook. Reproducible pages can be used in the classroom as
lesson previews or reviews. The activities are also prefect for homework or end-of-unit quizzes. Units
include: Real Numbers, Absolute Value Equations and Inequalities, and Matrices, Functions, Lines,
and Systems, Quadratics and Ellipses, Exponents and Logarithms, Radical Expressions and Complex
Numbers, Complex Solutions to Quadratic Equations, Cubic Equations, and Polynomials, Rational
Expressions, Rational Functions, and Function Operations, Sequences, Series, Trigonometry, and
Statistics.

graphing absolute value functions algebra 2: 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.

graphing absolute value functions algebra 2: College Algebra Cynthia Y. Young,
2021-07-07 Cynthia Young's College Algebra, 5th 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, Cynthia Young focuses on the most challenging
topics in college algebra, bringing clarity to those learning objectives. College Algebra, Fifth Edition
is written in a voice that speaks to students and mirrors how effective instructors communicate in
lecture. Young's hallmark pedagogy enables students to become independent, successful learners.
Key features like Parallel Words and Math and Catch the Mistake exercises are taken directly from
classroom experience and keep the learning fresh and motivating.

graphing absolute value functions algebra 2: Algebra II for Beginners Reza Nazari,
2023-01-29 Algebra II for Beginners is a comprehensive resource designed to equip students with
the vital tools and knowledge needed for success in Algebra II courses. Featuring a wealth of
examples, over 1,500 skill-enhancing exercises, and two practice tests, this extensive guide ensures
thorough preparation for the Algebra II final exam, boosting math proficiency, self-assurance, and
problem-solving abilities. Covering all Algebra II concepts, Algebra II for Beginners is aligned with
both national and state standards. Its dynamic layout and interactive activities make learning
captivating and tangible, while focused practice sessions develop crucial skills. With all exercise
solutions provided, students can easily track their understanding and growth, making this
comprehensive Algebra II textbook an ideal resource for those seeking to review core content, hone
their math skills, and excel in their Algebra II course. Suitable for both individual study and
classroom instruction, Algebra II for Beginners presents a well-rounded approach to mastering
Algebra II. For additional online math practice opportunities, visit EffortlessMath.com.

graphing absolute value functions algebra 2: Algebra Volume 2 JRL Enterprises,
Incorporated, 2007-08



graphing absolute value functions algebra 2: CK-12 Algebra I - Second Edition, Volume 1 Of
2 CK-12 Foundation, 2010-12-03 CK-12's Algebra I Second Edition is a clear presentation of algebra
for the high school student. Volume 1 includes the first 6 chapters and covers the following topics:
Equations and Functions, Real Numbers, Equations of Lines, Graphs of Equations and Functions,
Writing Linear Equations, and Linear Inequalities.

graphing absolute value functions algebra 2: Algebra and Trigonometry Cynthia Y.
Young, 2021-08-31 Cynthia Young's Algebra and Trigonometry, Fifth Edition allows students to take
the guesswork out of studying by providing them with an easy to read and clear roadmap: what to
do, how to do it, and whether they did it right. With this revision, Cynthia Young revised the text
with a focus on the most difficult topics in Trigonometry, with a goal to bring more clarity to those
learning objectives. Algebra and Trigonometry, Fifth Edition is written in a voice that speaks to
students and mirrors how instructors communicate in lecture. Young's hallmark pedagogy enables
students to become independent, successful learners. Key features like Parallel Words and Math and
Catch the Mistake exercises are taken directly from classroom experience and keeps the learning
fresh and motivating.

graphing absolute value functions algebra 2: Trigonometry Cynthia Y. Young, 2011-10-04
The third edition of Cynthia Young's Trigonometry 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. Varied exercise types and modeling projects keep the learning
fresh and motivating. Young continues her tradition of fostering a love for succeeding in
mathematics by introducing inquiry-based learning projects in this edition, providing learners an
opportunity to master the material with more freedom while reinforcing mathematical skills and
intuition. The seamless integration of Cynthia Young's Trigonometry 3rd edition with WileyPLUS, a
research-based, online environment for effective teaching and learning, continues Young's vision of
building student confidence in mathematics because it takes 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.
WileyPLUS sold separately from text.
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Reteaching Essential Concepts and Skills Judith A. Muschla, Gary R. Muschla, Erin Muschla,
2011-10-25 Easy to apply lessons for reteaching difficult algebra concepts Many students have
trouble grasping algebra. In this book, bestselling authors Judith, Gary, and Erin Muschla offer help
for math teachers who must instruct their students (even those who are struggling) about the
complexities of algebra. In simple terms, the authors outline 150 classroom-tested lessons, focused
on those concepts often most difficult to understand, in terms that are designed to help all students
unravel the mysteries of algebra. Also included are reproducible worksheets that will assist teachers
in reviewing and reinforcing algebra concepts and key skills. Filled with classroom-ready algebra
lessons designed for students at all levels The 150 mini-lessons can be tailored to a whole class,
small groups, or individual students who are having trouble This practical, hands-on resource will
help ensure that students really get the algebra they are learning
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used as a reference in understanding Algebra and Geometry.
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Hunt, 2013-10-30 Provides detailed instructional strategies, sample lesson plans, and sample
assessments so that mathematics teachers can make the best use of the additional time.

graphing absolute value functions algebra 2: Prentice Hall Math Algebra 2 Study Guide and
Practice Workbook 2004c Prentice-Hall Staff, 2003-12 Prentice Hall Mathematics offers
comprehensive math content coverage, introduces basic mathematics concepts and skills, and
provides numerous opportunities to access basic skills along with abundant remediation and
intervention activities.
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2001 Ed. ,
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