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stoichiometry problems
balanced chemical equation stoichiometry problems are fundamental concepts in
chemistry that involve quantitative relationships between reactants and
products in a chemical reaction. These problems require a clear understanding
of how to interpret balanced chemical equations to determine the amounts of
substances involved. Mastering stoichiometry is essential for predicting
yields, calculating reactant requirements, and understanding reaction
efficiency. This article explores the principles behind balanced chemical
equations, explains stoichiometric calculations, and provides step-by-step
methods for solving common stoichiometry problems. Additionally, it covers
tips for avoiding common errors and applies these concepts to real-world
chemical scenarios. By the end, readers will gain a comprehensive
understanding of how to approach and solve balanced chemical equation
stoichiometry problems effectively.
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Understanding Balanced Chemical Equations
A balanced chemical equation represents a chemical reaction where the number
of atoms for each element is the same on both sides of the equation. This
balance ensures the law of conservation of mass is obeyed, meaning matter is
neither created nor destroyed in the reaction. Understanding how to balance
these equations is the foundation for solving stoichiometry problems.

Definition and Importance
A balanced chemical equation shows the correct proportion of reactants and
products using coefficients. These coefficients indicate the mole ratios,
which are essential for quantitative calculations in stoichiometry. Without a
balanced equation, it is impossible to accurately determine how much of each
substance is involved in a reaction.



Steps to Balance Chemical Equations
Balancing chemical equations involves adjusting coefficients systematically
to ensure equal numbers of atoms for each element on both sides. The typical
process includes:

Writing the unbalanced equation

Counting atoms of each element on both sides

Adding coefficients to balance atoms one element at a time

Rechecking all atoms to confirm balance

Fundamentals of Stoichiometry
Stoichiometry involves the calculation of quantities in chemical reactions
based on balanced chemical equations. It allows chemists to predict how much
product will form or how much reactant is needed under given conditions. The
mole concept is central to stoichiometry, translating between mass, volume,
and particle counts.

The Mole Concept and Molar Ratios
The mole is a standard unit representing 6.022 × 10²³ particles of a
substance. Using the balanced chemical equation, coefficients provide the
molar ratio of reactants and products. These ratios enable conversion between
moles of different substances involved in a reaction.

Conversions in Stoichiometry
Stoichiometric calculations often require converting between units, such as
grams to moles, moles to liters for gases, or moles to particles. Key
conversions include:

Mass (grams) to moles using molar mass

Moles to volume for gases at standard temperature and pressure (STP)

Moles to particles using Avogadro’s number



Steps to Solve Stoichiometry Problems
Solving balanced chemical equation stoichiometry problems involves a
systematic approach to ensure accuracy and clarity. These steps guide the
problem-solving process.

Step 1: Write and Balance the Chemical Equation
Begin by writing the correct chemical equation for the reaction. Balance it
to ensure mole ratios are accurate for subsequent calculations.

Step 2: Convert Known Quantities to Moles
Identify the given information, often mass or volume, and convert it into
moles using molar mass or gas laws as appropriate.

Step 3: Use Mole Ratios to Find Unknown Moles
Apply the mole ratios from the balanced equation to relate the known moles to
the unknown quantity. This is the core stoichiometric calculation.

Step 4: Convert Moles of Unknown to Desired Units
Convert the moles of the unknown substance back to the required unit, such as
grams, liters, or number of particles.

Step 5: Double Check and Interpret Results
Verify calculations and ensure the answer makes sense in context. Check
units, significant figures, and physical feasibility.

Common Types of Stoichiometry Problems
Balanced chemical equation stoichiometry problems come in various forms, each
requiring specific approaches. Understanding these types helps in selecting
the best methods for solving them.

Mass-to-Mass Problems
These problems involve calculating the mass of a product or reactant from a
given mass of another substance. The process requires converting mass to
moles, using mole ratios, then converting back to mass.



Mass-to-Volume and Volume-to-Volume Problems
When dealing with gases, volume relationships at STP can be used directly
from mole ratios since one mole of gas occupies 22.4 liters. These problems
involve converting mass to moles or using volume ratios accordingly.

Limiting Reactant and Excess Reactant Problems
These problems determine which reactant limits the amount of product formed
and which remains in excess. Identifying the limiting reactant is essential
for accurate yield calculations.

Percent Yield Problems
Percent yield compares the actual amount of product obtained to the
theoretical amount predicted by stoichiometry. This calculation assesses the
efficiency of a reaction.

Practical Applications and Tips
Balanced chemical equation stoichiometry problems are widely applied in
laboratory work, industrial processes, and environmental chemistry.
Understanding their principles ensures precise and efficient chemical use.

Applications in Industry and Research
Stoichiometry calculations are crucial for scaling reactions, optimizing
reagent use, and minimizing waste in chemical manufacturing. Accurate
stoichiometric data supports quality control and cost management.

Tips for Accuracy and Avoiding Common Mistakes
Successful problem solving requires attention to detail and methodical work.
Key tips include:

Always balance chemical equations before calculations

Use correct molar masses and conversion factors

Keep track of units throughout the problem

Identify limiting reactants carefully

Round answers appropriately based on significant figures



Frequently Asked Questions

What is a balanced chemical equation in
stoichiometry?
A balanced chemical equation is a representation of a chemical reaction where
the number of atoms for each element is the same on both the reactant and
product sides. This balance is essential for solving stoichiometry problems
because it ensures the conservation of mass.

How do you determine the mole ratio from a balanced
chemical equation?
The mole ratio is determined by the coefficients of the balanced chemical
equation. These coefficients indicate the relative number of moles of each
reactant and product involved in the reaction, which are used to convert
between substances in stoichiometry problems.

Why is balancing a chemical equation important
before solving stoichiometry problems?
Balancing a chemical equation is crucial because stoichiometry calculations
rely on the mole ratios from the balanced equation. Without balance, the mole
ratios would be incorrect, leading to inaccurate calculations of reactants or
products.

How can you calculate the mass of a product formed
from a given mass of a reactant using stoichiometry?
First, convert the given mass of the reactant to moles using its molar mass.
Then, use the mole ratio from the balanced equation to find moles of the
product. Finally, convert the moles of product to mass by multiplying by its
molar mass.

What steps are involved in solving limiting reagent
problems in stoichiometry?
To solve limiting reagent problems: 1) Convert the mass of each reactant to
moles. 2) Use the balanced equation to calculate the moles of product each
reactant can produce. 3) Identify the limiting reagent as the one producing
the least product. 4) Use the limiting reagent to calculate the amount of
product formed.



How do you handle stoichiometry problems involving
gases at STP using a balanced chemical equation?
At STP, one mole of any gas occupies 22.4 liters. Use the balanced chemical
equation to find mole ratios, then convert between volume and moles using
22.4 L/mol to solve for unknown quantities in the reaction.

Can stoichiometry be applied to reactions involving
solutions? How?
Yes, stoichiometry can be applied to reactions in solutions by using molarity
(moles of solute per liter of solution). First, calculate moles of reactants
using volume and molarity, then use the balanced equation to find moles of
products or other reactants, and convert as needed.

Additional Resources
1. Stoichiometry and Chemical Calculations: Mastering Balanced Equations
This book offers a comprehensive approach to understanding stoichiometry
through balanced chemical equations. It includes step-by-step problem-solving
strategies, numerous practice problems, and real-world applications. Students
will gain confidence in converting between moles, mass, and molecules while
mastering limiting reagents and percent yield calculations.

2. Essentials of Chemical Stoichiometry: From Theory to Practice
Designed for both high school and college students, this text covers
fundamental concepts of chemical stoichiometry with an emphasis on balanced
equations. It features clear explanations, worked examples, and exercises
that reinforce the principles of mole ratios, empirical formulas, and
reaction yields. The book also highlights common pitfalls and tips for
solving complex stoichiometric problems.

3. Applied Stoichiometry: Balancing Chemical Equations with Precision
This practical guide focuses on the application of stoichiometry in balancing
chemical equations accurately. Readers will find detailed explanations of
reaction types, mass conservation, and mole-to-mole conversions. The book
includes a variety of problem types, from simple to advanced, helping
learners build a solid foundation in quantitative chemical analysis.

4. Stoichiometry Demystified: Solving Balanced Chemical Equation Problems
Stoichiometry Demystified breaks down the complexities of chemical equations
into easy-to-understand segments. It provides clear guidance on balancing
equations and using them to solve quantitative problems involving reactants
and products. With practice quizzes and solutions, this book is ideal for
self-study and exam preparation.

5. Mastering Stoichiometric Calculations: A Balanced Equation Approach
This text emphasizes mastery of stoichiometric calculations through balanced



chemical equations. It covers mole concept, molar masses, limiting reagents,
and theoretical yields in detail. The book is enriched with practical
examples and problems that help students apply stoichiometric principles in
laboratory and industrial contexts.

6. Fundamentals of Chemical Stoichiometry: Balancing and Beyond
Focusing on the basics and beyond, this book introduces the chemical equation
as the foundation for stoichiometric analysis. It explains balancing
techniques and extends into mole-to-mole relationships, reaction yields, and
solution stoichiometry. The text is well-suited for learners seeking a
thorough introduction with plenty of practice opportunities.

7. Quantitative Chemistry: Balanced Equations and Stoichiometry
This book integrates theory and quantitative problem-solving related to
balanced chemical equations. It guides readers through mole calculations,
empirical and molecular formulas, and stoichiometric conversions. The content
is supported by numerous practical examples and exercises designed to build
analytical skills in chemistry.

8. Chemical Equations and Stoichiometry: Problem Solving Strategies
Aimed at developing problem-solving skills, this book focuses on strategies
for tackling stoichiometry problems using balanced chemical equations. It
covers key concepts such as mole ratios, limiting reactants, and percent
yield with detailed explanations. The book also provides tips for avoiding
common mistakes and enhancing accuracy in calculations.

9. Practical Stoichiometry: Balancing Equations and Calculating Reactants
This hands-on guide emphasizes practical skills in balancing chemical
equations and performing stoichiometric calculations. It offers a variety of
worked examples, practice problems, and real-life scenarios involving
reactant quantities and product formation. The book is particularly useful
for students preparing for laboratory work and standardized tests.
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explanations to odd-numbered exercises.
  balanced chemical equation stoichiometry problems: Chemistry John A. Olmsted, Gregory
M. Williams, Robert Charles Burk, 2016-01-14 Olmsted/Burk is an introductory general chemistry
text designed specifically with Canadian professors and students in mind. A reorganized Table of
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Contents and inclusion of SI units, IUPAC standards, and Canadian content designed to engage and
motivate readers distinguish this text from many of the current text offerings. It more accurately
reflects the curriculum of most Canadian institutions. Instructors will find the text sufficiently
rigorous while it engages and retains student interest through its accessible language and clear
problem solving program without an excess of material that makes most text appear daunting and
redundant.
  balanced chemical equation stoichiometry problems: Microbiology (Questions and
Answers), 5e Purshotam Kaushik & Kirti Kaushik, 2022 Microbiology is an engaging textbook
presenting balanced and comprehensive account of major areas of microbiology in the form of
questions and answers. This question- answer approach to present complex topics and theories of
microbiology regarding cellular and non-cellular microorganisms, microbial genetics and molecular
biology in higher plants and animals, makes the subject interesting and easily comprehensible for
the students.
  balanced chemical equation stoichiometry problems: Study Guide to Accompany Calculus
for the Management, Life, and Social Sciences Clyde Metz, 1984-01-01 Study Guide to Accompany
Calculus for the Management, Life, and Social Sciences
  balanced chemical equation stoichiometry problems: Regents Exams and Answers:
Chemistry--Physical Setting Revised Edition Barron's Educational Series, Albert Tarendash,
2021-01-05 Barron’s Regents Exams and Answers: Chemistry provides essential practice for
students taking the Chemistry Regents, including actual recently administered exams and thorough
answer explanations for all questions. This book features: Eight actual administered Regents
Chemistry exams so students can get familiar with the test Thorough explanations for all answers
Self-analysis charts to help identify strengths and weaknesses Test-taking techniques and strategies
A detailed outline of all major topics tested on this exam A glossary of important terms to know for
test day
  balanced chemical equation stoichiometry problems: EBOOK: GENERAL CHEMISTRY,
THE ESSENTIAL CONCEPTS CHANG, 2013-01-07 EBOOK: GENERAL CHEMISTRY, THE
ESSENTIAL CONCEPTS
  balanced chemical equation stoichiometry problems: Chemistry II For Dummies John T.
Moore, 2012-07-03 The tools you need to ace your Chemisty II course College success for virtually
all science, computing, engineering, and premedical majors depends in part on passing chemistry.
The skills learned in chemistry courses are applicable to a number of fields, and chemistry courses
are essential to students who are studying to become nurses, doctors, pharmacists, clinical
technicians, engineers, and many more among the fastest-growing professions. But if you're like a
lot of students who are confused by chemistry, it can seem like a daunting task to tackle the subject.
That's where Chemistry II For Dummies can help! Here, you'll get plain-English, easy-to-understand
explanations of everything you'll encounter in your Chemistry II class. Whether chemistry is your
chosen area of study, a degree requirement, or an elective, you'll get the skills and confidence to
score high and enhance your understanding of this often-intimidating subject. So what are you
waiting for? Presents straightforward information on complex concepts Tracks to a typical Chemistry
II course Serves as an excellent supplement to classroom learning Helps you understand difficult
subject matter with confidence and ease Packed with approachable information and plenty of
practice opportunities, Chemistry II For Dummies is just what you need to make the grade.
  balanced chemical equation stoichiometry problems: Cracking the AP Chemistry Paul
Foglino, Princeton Review (Firm), 2004 The fiercer the competition to get into college the more
schools require that students prove themselves in other ways than SAT scores andgrade point
averages. The more expensive college educations become, the more students take advantage of the
opportunity to test-out offirst year college courses.Includes:-2 sample tests with full explanations for
all answers-The Princeton Review's proven score-raising skills and techniques-Complete subject
review of all the material likely to show up on the AP Chemistry exam
  balanced chemical equation stoichiometry problems: Chemistry, Student Study Guide



James E. Brady, Fred Senese, 2008-01-28 The image on the front cover depicts a carbon nanotube
emerging from a glowing plasma of hydrogen and carbon, as it forms around particles of a metal
catalyst. Carbon nanotubes are a recently discovered allotrope of carbon. Three other allotropes of
carbon-buckyballs, graphite, and diamond-are illustrated at the left, as is the molecule methane,
CH4, from which nanotubes and buckyballs can be made. The element carbon forms an amazing
number of compounds with structures that follow from simple methane, found in natural gas, to the
complex macromolecules that serve as the basis of life on our planet. The study of chemistry also
follows from the simple to the more complex, and the strength of this text is that it enables students
with varied backgrounds to proceed together to significant levels of achievement.
  balanced chemical equation stoichiometry problems: Chemistry for Nerds Guide Book:
Chemistry, Science, Nerd, Geek, Textbook, Guidebook, Study Guide, Educational, STEM, Science
Gift Matt Kingsley, Calling all curious minds and science enthusiasts! Are you fascinated by the
invisible forces that shape our world? Do you crave a deeper understanding of the elements,
molecules, and reactions that make up everything around us? Then look no further than Chemistry
for Nerds: Unleash Your Inner Mad Scientist! This isn't your typical boring textbook. This is a
thrilling adventure through the captivating world of chemistry, written in a way that's engaging,
accessible, and downright fun. Inside these pages, you'll discover: The secrets of matter: From
atoms and molecules to the states of matter and the laws that govern them. The magic of reactions:
Explore the explosive world of chemical reactions, from kinetics and equilibrium to acids, bases, and
buffers. The wonders of the elements: Unravel the mysteries of the periodic table and the trends that
connect its diverse inhabitants. The power of chemistry in action: See how chemistry shapes our
environment, fuels our technologies, and even sustains life itself. Chemistry for Nerds is packed
with: Crystal-clear explanations: Complex concepts are broken down into bite-sized pieces, making
even the most challenging topics easy to grasp. Engaging examples and analogies: Relate chemistry
to everyday life with fun and memorable examples. Expert practical tips: Put your knowledge into
action with helpful tips and tricks for mastering chemistry concepts. Whether you're a student, a
hobbyist, or simply curious about the world around you, Chemistry for Nerds will ignite your passion
for science and unleash your inner mad scientist! Get your copy today and start exploring the
amazing world of chemistry!
  balanced chemical equation stoichiometry problems: Homework Helpers: Chemistry
Greg Curran, 2025-09-12 Homework Helpers: Chemistry is a user-friendly review book that will
make every student—or parent trying to help their child feel like he or she has a private Chemistry
tutor. Concepts are explained in clear, easy-to-understand language, and problems are worked out
with step-by-step methods that are easy to follow. Each lesson comes with numerous review
questions and answer keynotes that explain each correct answer and why it's correct.This book
covers all of the topics in a typical one-year Chemistry curriculum, including:A systematic approach
to problem solving, conversions, and the use of units.Naming compounds, writing formulas, and
balancing chemical equations.Gas laws, chemical kinetics, acids and bases, electrochemistry, and
more.While Homework Helpers: Chemistryis an excellent review for any standardized Chemistry
test, including the SAT-II, its real value is in providing support and guidance during the year's entire
course of study.
  balanced chemical equation stoichiometry problems: Basic Principles of Calculations in
Chemistry Ayorinde Awonusi, 2010-10-13 Basic Principles of Calculations in Chemistry is written
specifically to assist students in understanding chemical calculations in the simplest way possible.
Chemical and mathematical concepts are well simplified; the use of simple language and stepwise
explanatory approach to solving quantitative problems are widely used in the book. Senior
secondary school, high school and general pre-college students will find the book very useful as a
study companion to the courses in their curriculum. College freshmen who want to understand
chemical calculations from the basics will also find many of the chapters in this book helpful toward
their courses. Hundreds of solved examples as well as challenging end-of-chapter exercises are some
of the great features of this book. . Students studying for SAT I & II, GCSE, IGCSE, UTME, SSCE,



HSC, and other similar examinations will benefit tremendously by studying all the chapters in this
book conscientiously.
  balanced chemical equation stoichiometry problems: Cracking the AP Chemistry Exam,
2014 Edition Princeton Review (Firm), Paul Foglino, 2013-08-06 Provides techniques for achieving
high scores on the AP chemistry exam and includes two full-length practice tests, a subject review
for all topics, and sample questions and answers.
  balanced chemical equation stoichiometry problems: Cracking the AP Chemistry Exam,
2009 Edition Paul Foglino, 2009-01-01 Provides techniques for achieving high scores on the AP
chemistry exam and includes two full-length practice tests.
  balanced chemical equation stoichiometry problems: CLEP® Chemistry Book + Online
Kevin R. Reel, 2013-01-16 Earn College Credit with REA’s Test Prep for CLEP Chemistry Everything
you need to pass the exam and get the college credit you deserve. REA leads the way in helping
students pass their College Board CLEP exams and earn college credit while reducing their tuition
costs. With 25+ years of experience in test prep for the College-Level Examination Program (CLEP),
REA is your trusted source for the most up-to-date test-aligned content. Whether you’re an adult
returning to finish your degree, a traditional-age college student, a military service member, or a
high school or home-schooled student looking to get a head start on college and shorten your path to
graduation, CLEP is perfect for you. REA’s expert authors know the CLEP tests inside out. And
thanks to our partners at Proctortrack (proctortrack.com/clep), you can now take your exam at your
convenience, from the comfort of home. Prep for success on the CLEP Chemistry exam with REA’s
personalized three-step plan: (1) focus your study, (2) review with the book, and (3) measure your
test-readiness. Our Book + Online prep gives you all the tools you need to make the most of your
study time: Diagnostic exam: Pinpoint what you already know and what you need to study. Targeted
subject review: Learn what you’ll be tested on. Two full-length practice exams: Zero in on the topics
that give you trouble now so you’ll be confident and prepared on test day. Glossary of key terms:
Round out your prep with must-know vocabulary. REA is America’s recognized leader in CLEP
preparation. Our test prep helps you earn valuable college credit, save on tuition, and accelerate
your path to a college degree.
  balanced chemical equation stoichiometry problems: AP Chemistry Premium, 2024: 6
Practice Tests + Comprehensive Review + Online Practice Neil D. Jespersen, Pamela Kerrigan,
2023-07-04 A guide to taking the Advanced Placement exam in chemistry, featuring a review of
major chemistry concepts, practice and diagnostic tests, test-taking strategies, an overview of the
test, and practice problems.
  balanced chemical equation stoichiometry problems: Foundations of College Chemistry
Morris Hein, Susan Arena, Cary Willard, 2016-08-02 This text is an unbound, three hole punched
version. Used by over 750,000 students, Foundations of College Chemistry, Binder Ready Version,
15th Edition is praised for its accuracy, clear no-nonsense approach, and direct writing style.
Foundations’ direct and straightforward explanations focus on problem solving making it the most
dependable text on the market. Its comprehensive scope, proven track record, outstanding in-text
examples and problem sets, were all designed to provide instructors with a solid text while not
overwhelming students in a difficult course. Foundations fits into the prep/intro chemistry courses
which often include a wide mix of students from science majors not yet ready for general chemistry,
allied health students in their 1st semester of a GOB sequence, science education students (for
elementary school teachers), to the occasional liberal arts student fulfilling a science requirement.
Foundations was specifically designed to meet this wide array of needs.
  balanced chemical equation stoichiometry problems: A Complete Crash Course in AIEEE
2011 K.K. Arora, Dinesh Khattar, Ravi Raj Dudeja,
  balanced chemical equation stoichiometry problems: Let's Review Regents:
Chemistry--Physical Setting Revised Edition Barron's Educational Series, Albert S. Tarendash,
2021-01-05 Barron's Let's Review Regents: Chemistry gives students the step-by-step review and
practice they need to prepare for the Regents Chemistry/Physical Setting exam. This updated edition



is an ideal companion to high school textbooks and covers all Chemistry topics prescribed by the
New York State Board of Regents. Let's Review Regents: Chemistry covers all high school-level
Chemistry topics and includes: Extensive review of all topics on the test Extra practice questions
with answers A detailed introduction to the Regents Chemistry course and exam One actual, recently
released, Regents Chemistry exam with an answer key
  balanced chemical equation stoichiometry problems: Regents Chemistry--Physical Setting
Power Pack Revised Edition Barron's Educational Series, Albert S. Tarendash, 2021-01-05 Barron’s
two-book Regents Chemistry Power Pack provides comprehensive review, actual administered
exams, and practice questions to help students prepare for the Chemistry Regents exam. This
edition includes: Regents Exams and Answers: Chemistry Eight actual administered Regents
Chemistry exams so students can get familiar with the test Thorough explanations for all answers
Self-analysis charts to help identify strengths and weaknesses Test-taking techniques and strategies
A detailed outline of all major topics tested on this exam A glossary of important terms to know for
test day Let's Review Regents: Chemistry Extensive review of all topics on the test Extra practice
questions with answers A detailed introduction to the Regents Chemistry course and exam One
actual, recently released, Regents Chemistry exam with an answer key
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regulated, considered, etc
BALANCED | English meaning - Cambridge Dictionary BALANCED definition: 1. considering all
sides or opinions equally: 2. containing an equal amount or number of similar. Learn more
BALANCED Definition & Meaning | Balanced definition: fairly or equally containing a diversity of
views, aspects, ingredients, activities, etc See examples of BALANCED used in a sentence
BALANCED definition and meaning | Collins English Dictionary Something that is balanced is
pleasing or useful because its different parts or elements are in the correct proportions
balanced adjective - Definition, pictures, pronunciation and usage Definition of balanced
adjective in Oxford Advanced Learner's Dictionary. Meaning, pronunciation, picture, example
sentences, grammar, usage notes, synonyms and more
Balanced - definition of balanced by The Free Dictionary balanced (ˈbælənst) adj 1. having
weight evenly distributed; being in a state of equilibrium
balanced - Wiktionary, the free dictionary   balanced (comparative more balanced, superlative
most balanced) Containing elements in appropriate proportion; proportionately weighted on all
dimensions and therefore
Balanced Definition & Meaning | Britannica Dictionary BALANCED meaning: having good or
equal amounts of all the necessary parts of something
BALANCED Synonyms: 230 Similar and Opposite Words | Merriam-Webster Synonyms for
BALANCED: stable, lucid, normal, rational, healthy, sane, reasonable, logical; Antonyms of
BALANCED: unbalanced, insane, mad, demented, unsound, mental, maniacal,
Balanced - Definition, Meaning & Synonyms | If something is balanced, it has equal proportions
or a stable sense of balance. A balanced yoga pose is one in which you're not falling over constantly.
A balanced gymnast won't fall off the
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