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What Math Do Electricians Use: Exploring the Essential Calculations Behind Electrical Work

what math do electricians use is a question many people wonder about when thinking of the electrical trade.
While electricians might not spend their days solving complex equations like a mathematician, math plays a
crucial role in their work. From calculating voltage, current, and resistance to determining load capacities
and conduit sizes, math is fundamental to ensuring electrical systems are safe, efficient, and up to code. In this
article, we'll dive into the types of math electricians use, why these calculations matter, and how
understanding math helps electricians excel in their craft.

The Fundamentals: Why Math Matters in Electrical Work

Electricians rely on math every day to translate theoretical electrical concepts into practical installations
and repairs. Electrical systems involve various parameters—such as voltage, amperage, resistance, and
power—that are inherently mathematical. Without proper calculations, electricians risk overloading
circuits, causing equipment failure, or even creating dangerous fire hazards.

Beyond safety, math helps electricians design systems that meet client needs while optimizing material use and
cost. Whether installing residential wiring or working on large industrial panels, precise measurements and
calculations ensure everything functions harmoniously.

Key Mathematical Concepts Electricians Use

Basic Arithmetic and Algebra

At the core, electricians regularly use basic arithmetic—addition, subtraction, multiplication, and
division—to measure lengths of wire, calculate material quantities, or determine total loads on circuits.
Algebra comes into play when solving for unknown variables, such as figuring out current (I) when voltage
(V) and resistance (R) are known.

For example, if an electrician knows the voltage and resistance in a circuit, they can use Ohm’s Law (V = IR) to
solve for current. This kind of algebraic manipulation is fundamental in troubleshooting electrical problems.

Ohm’s Law: The Heart of Electrical Math

Ohm’s Law is perhaps the most iconic formula electricians use:

\[ V = I \times R \]

where:

- \( V \) = Voltage (volts)

- \( I \) = Current (amperes)

- \( R \) = Resistance (ohms)

This equation allows electricians to calculate any one of these quantities if the other two are known. For



example, if an electrician needs to find how much current flows through a wire with known resistance and
voltage, Ohm’s Law provides the answer immediately.

Electricians also use variations of this formula to ensure components can handle the electrical load without
overheating or failing. This is especially important when sizing wires and selecting circuit breakers.

Calculating Power and Energy

Electricians often calculate power consumption to estimate energy use and design circuits accordingly. The
basic power formula is:

\[ P = V \times I \]

where \( P \) is power in watts.

For alternating current (AC) circuits, electricians also consider power factor and use more complex
formulas, but the principle remains the same: understanding how much energy is consumed or delivered to devices.

This calculation helps in sizing transformers, generators, and ensuring that electrical panels can handle the
expected load.

Geometry and Trigonometry for Layouts

Math related to shapes and angles plays a surprisingly important role in electrical installations. When
electricians route conduit or cables through buildings, they often need to calculate distances, angles, and
bends.

For instance, calculating the length of wire needed to navigate around corners requires an understanding of
right triangles and the Pythagorean theorem:

\[ a^2 + b^2 = c^2 \]

Additionally, electricians might use basic trigonometry to determine angles for conduit bends or to plan cable
trays that fit within architectural constraints.

Advanced Math Applications in Electrical Work

Load Calculations

Load calculation is a critical skill electricians use to ensure circuits aren’t overloaded. This involves adding
together the wattage or amperage of all devices on a circuit and comparing that to the circuit’s capacity.

Electricians use percentages, ratios, and sometimes more complex algebraic methods to calculate continuous
and non-continuous loads. The National Electrical Code (NEC) provides guidelines for these calculations, but
electricians must interpret and apply them correctly.

Calculating Voltage Drop



Voltage drop refers to the loss of voltage as electricity travels through a conductor. Excessive voltage
drop can cause equipment to malfunction or become inefficient.

Electricians use formulas to calculate voltage drop based on the length of the wire, the current, and the
wire’s resistance or gauge. The basic formula looks like:

\[ V_d = I \times R \]

where \( V_d \) is voltage drop.

Determining acceptable voltage drop involves percentages and often requires electricians to select larger
gauge wires to minimize loss, balancing cost and performance.

Conduit Fill and Wire Sizing

Selecting the right size of conduit and wires involves math related to cross-sectional areas and volume.
Electricians calculate the total cross-sectional area of all wires to ensure they fit safely within a conduit
without overheating.

This requires knowledge of geometry and unit conversions, as well as adherence to code requirements.

Practical Tips for Electricians to Use Math Effectively

Using Calculators and Apps

While mental math is valuable, many electricians rely on specialized calculators or smartphone apps that
handle complex computations quickly and accurately. These tools reduce errors and speed up work on-site.

However, understanding the underlying math helps electricians verify results and make informed decisions,
especially when tools aren’t available.

Continuing Education and Practice

Math skills can be sharpened through ongoing learning and practice. Electricians often take courses on
electrical theory, which include math components, to stay current with technologies and codes.

Building confidence with formulas and calculations improves problem-solving skills and job performance.

Visualizing Problems

Drawing diagrams and labeling measurements can help electricians apply math concepts more effectively. Visual
aids simplify complex problems and ensure all variables are accounted for before calculations begin.

Why Understanding Math Makes a Difference in Electrical Careers

Electricians who grasp the math behind their work tend to have fewer mistakes, faster project completion times,



and greater confidence when troubleshooting. Understanding calculations ensures installations meet safety
standards and function optimally.

Moreover, as electrical systems become more sophisticated with smart technologies and renewable energy
integration, the math involved will only grow in importance. Electricians who embrace these skills position
themselves for success in a competitive and evolving field.

In summary, the math electricians use ranges from simple arithmetic to algebra, geometry, and specialized
formulas like Ohm’s Law. This mathematical foundation is essential for designing, installing, and maintaining
safe and efficient electrical systems. Whether calculating loads, sizing wires, or planning conduit runs, math is
the unseen tool that powers the electrician’s craft.

Frequently Asked Questions

What basic math skills do electricians commonly use?

Electricians commonly use basic arithmetic such as addition, subtraction, multiplication, and division to
calculate measurements, quantities, and costs.

How do electricians use algebra in their work?

Electricians use algebra to solve for unknown values in electrical formulas, such as calculating voltage,
current, resistance, and power using equations like Ohm's Law.

Why is geometry important for electricians?

Geometry helps electricians understand shapes, angles, and measurements, which is essential for installing
wiring systems, conduits, and fixtures accurately within physical spaces.

How do electricians apply trigonometry in their tasks?

Electricians apply trigonometry to determine the lengths and angles of cables and conduits, especially when
working on complex installations involving slopes or non-right angles.

In what ways do electricians use measurements and units in math?

Electricians use measurements and units to ensure proper sizing and spacing of electrical components, calculate
loads, and comply with electrical codes and standards for safety and efficiency.

Additional Resources
**What Math Do Electricians Use? An In-Depth Exploration of Mathematical Applications in Electrical
Work**

what math do electricians use is a question often posed by those curious about the technical demands of the
profession. While electricians may not be expected to solve complex calculus problems daily, mathematics is
undeniably a cornerstone of their trade. From calculating electrical loads to interpreting blueprints,
electricians rely on a variety of mathematical concepts and formulas to ensure safety, efficiency, and
compliance with electrical standards. This article delves into the specific math skills electricians employ, how
these skills impact their work, and why a solid understanding of math is essential for success in the field.



Understanding the Role of Math in Electrical Work

Electricians operate at the intersection of theory and practical application. Their work involves installing,
maintaining, and repairing electrical systems, all of which require precise calculations to prevent hazards such
as short circuits, overloads, or fires. The question of what math do electricians use extends beyond basic
arithmetic; it includes algebra, geometry, and even elements of trigonometry and physics.

The importance of math in electrical work is underscored by the rigorous training electricians undergo.
Apprenticeship programs, technical schools, and certification courses emphasize mathematical literacy,
reinforcing that electrical work is as much about problem-solving as it is about manual skill.

Basic Arithmetic and Algebra in Electrical Calculations

At the foundation, electricians use basic arithmetic for adding, subtracting, multiplying, and dividing
measurements of electrical components. For example, when calculating the total resistance in a circuit or
determining the length of wire needed, electricians rely on these fundamental operations.

Algebra becomes crucial when dealing with formulas that involve variables representing voltage (V), current
(I), resistance (R), and power (P). The most familiar equation is Ohm's Law:

V = I × R (Voltage = Current × Resistance)

To solve for any one of these variables, electricians must manipulate algebraic expressions. For instance, if the
current and resistance are known, the voltage can be calculated by multiplying them. Conversely, if voltage
and resistance are known, current can be found by dividing voltage by resistance.

Geometry and Measurements in Wiring and Installation

Electricians often need to measure spaces and plan layouts for wiring, conduit installation, and fixture
placement. Geometry aids in calculating distances, angles, and areas, ensuring that electrical components fit
within architectural constraints. For example, determining the length of wire to reach from a breaker panel to
various outlets or lights involves measuring distances that may not follow straight lines but require using
the Pythagorean theorem for right triangles:

a² + b² = c²

This is especially relevant when wiring routes through walls, ceilings, or around obstacles.

Trigonometry in Complex Electrical Installations

While less common, electricians involved in more complex or large-scale projects might employ trigonometry.
This branch of mathematics helps in calculating angles and distances in three-dimensional space, particularly
when installing electrical systems in irregularly shaped buildings or when aligning equipment that requires
precise angular positioning.

For instance, calculating the height at which to install lighting fixtures in a sloped ceiling might involve
trigonometric functions such as sine, cosine, or tangent to determine the correct placement relative to the



floor and walls.

Mathematical Concepts Crucial to Electrical Work

Beyond the basic operations, electricians utilize several key mathematical concepts that are fundamental to
electrical engineering principles.

Ohm’s Law and Power Calculations

Ohm's Law is the cornerstone of electrical calculations. Understanding the relationships between voltage,
current, and resistance allows electricians to design and troubleshoot circuits effectively. In addition to
Ohm’s Law, electricians calculate electrical power using the formula:

P = V × I (Power = Voltage × Current)

This calculation helps determine the load an electrical circuit can handle, ensuring that circuits are neither
overloaded nor underutilized.

Calculating Electrical Load and Capacity

Electricians must calculate the electrical load of a system to prevent circuit overloads. This involves
summing the wattages of all devices connected to a circuit and ensuring the total does not exceed the circuit's
capacity. Understanding how to convert watts to amperes using the formula:

I = P / V (Current = Power / Voltage)

is essential for balancing electrical loads and selecting the appropriate wiring and circuit breakers.

Resistors and Series-Parallel Circuits

Electricians often encounter circuits where resistors are connected in series or parallel. Calculating total
resistance in these configurations requires the use of formulas:

Series: R_total = R1 + R2 + R3 + ...

Parallel: 1/R_total = 1/R1 + 1/R2 + 1/R3 + ...

These calculations help electricians understand how current flows through circuits and how voltage is
distributed, which is vital for troubleshooting and designing effective electrical systems.



Practical Applications and Tools

Electricians frequently apply math in their daily tasks, often aided by digital tools or calculators designed
for electrical work. However, a thorough understanding of the underlying math remains indispensable.

Blueprint Reading and Electrical Schematics

Blueprints and schematics are technical drawings that require spatial reasoning and the ability to interpret
scales and measurements accurately. Math skills enable electricians to convert blueprint dimensions into real-
world measurements and to plan installations accordingly.

Voltage Drop Calculations

Voltage drop—the reduction in voltage as electrical current travels through wiring—is a critical
consideration. Electricians calculate voltage drop to ensure that devices receive adequate power. This
involves using the formula:

V_drop = I × R

where resistance depends on the wire's length and gauge, both of which must be measured or estimated
accurately.

Use of Electrical Code and Standards

Electrical codes often specify mathematical guidelines for safe installations, such as minimum wire sizes based
on current load and allowable voltage drop percentages. Electricians cross-reference these standards with
their calculations to ensure compliance and safety.

Why Math Proficiency Matters for Electricians

The level of math electricians must master can vary depending on their specialization and the complexity of the
projects they handle. Residential electricians may rely more heavily on basic arithmetic and algebra, while those
working in industrial or commercial settings might engage with advanced mathematical concepts.

Mastering the necessary math skills enhances an electrician's ability to:

Design efficient and safe electrical systems

Diagnose and rectify electrical faults accurately

Adapt to new technologies that integrate complex electronic components

Communicate effectively with engineers, architects, and inspectors



Moreover, as electrical systems increasingly incorporate smart technologies and renewable energy sources, the
mathematical demands on electricians are likely to evolve, making continuous learning essential.

What math do electricians use? It is a blend of practical arithmetic, algebraic manipulation, geometric
reasoning, and occasionally trigonometry, all grounded in the principles of physics and electrical theory. This
mathematical foundation empowers electricians to perform their duties reliably and safely, underscoring the
profession’s technical rigor and its critical role in modern infrastructure.

What Math Do Electricians Use

  what math do electricians use: Electrician Jeri Freedman, 2015-12-15 Electricians link
buildings to power. Discover what it takes to work in this challenging field in Electrician.
  what math do electricians use: Working as an Electrician in Your Community Bobi
Martin, 2015-07-15 Even as the world becomes increasingly wireless, nearly everyone remains
dependent on the hardwired work of electricians. The need for homes, offices, public spaces, and
other facilities to stay heated and able to power people's machines and devices at any time of day or
night means that electricians are always in demand. This useful guide provides an overview of the
various jobs electrical workers do and the education and skill requirements they must meet. Readers
will learn how women have broken into this once male-dominated field and how this necessary work
can become a stable and fruitful career.
  what math do electricians use: Electrician Cathleen Small, 2025-08-01 For every practical
person, there is a perfect practical career, and for many young people it could be becoming an
electrician. This book will help readers thinking about a career in the trades discover if working as
an electrician is the right choice for them. All the many different jobs available as an electrician are
explored, from working in residential through commercial sites, employment in the military, and
beyond. This book explains what each job is like and the qualifications and training needed to land
the positions. It sets out earning potential and also discusses how to future-proof a practical career
against technological advancements. Important factors to take on board before embarking on a
career as an electrician are explained, including pros and cons of the job and considerations such as
insurance and taxes. The book also provides plenty of exciting information about why now is an ideal
time to pursue a practical career and highlights how other people have built very successful careers
as electricians. Unhelpful myths surrounding gender are dispelled, explaining that both men and
women can be electricians. The book also showcases some inspirational women who have built
successful careers in the field. Great tips and advice about applying for jobs or training are included,
along with interview techniques, questions to ask training providers or employers, and next steps to
take. The many benefits of having a practical career are explored, and the lucrative and satisfying
paths people can pursue in this field are described in detail. The book also emphasizes how being
practical is a real asset in today's job market and why building a career in the trades is a great
choice for any young person exploring their future. It is an ideal career guidance tool for middle
school and high school readers.
  what math do electricians use: At Your Best as an Electrician Juan Carosso, 2018-11-20 The
only series of step-by-step guides to succeeding in the skilled trades and achieving the American
dream. At Your Best as an Electrician is your playbook for learning if a career as an electrician is
right for you, progressing from pre-apprentice to journeyman to master electrician, and launching
your own small business. Learn: What does a career as an electrician look like? Why should you
consider becoming an electrician? How do you become a successful craftsman as an electrician?
How much can you make as an electrician? What are your career options once you become an
electrician? How long does it take to be successful at each stage in a electrician's career? How and
where do you find work as an electrician? What does it take to strike out on your own? What does it
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take to launch and build a successful small business? At Your Best is the only step-by-step handbook
to finding if a career in the trades is right for you, educating yourself and earning the proper
certifications, establishing yourself as an excellent apprentice and journeyman in the industry, and
moving on to start your own small business in the trades. At each step of the way, your At Your Best
playbook provides the information, recommendations, outside resources, and concrete actions
needed for taking the next successful step in You, Inc. Whether you are beginning your first career,
changing careers, or ready to move up and start your own business as a carpenter, plumber,
HVAC/R tech, or other tradesman, this is the book that will tell you how. There currently over 6.5
million unfilled jobs in the skilled trades in the US. Despite being well-paying and secure, these jobs
remain open because enough qualified candidates with the skills, attitude, and experience required
do not exist. Moreover, plenty of opportunity exists for established tradespeople to start their own
business, but they have no guidance. The At Your Best Playbooks series changes that.
  what math do electricians use: Electrical Review , 1886
  what math do electricians use: Washington 2020 Journeyman Electrician Exam
Questions and Study Guide Ray Holder, 2020-06-14 The Washington 2020 Journeyman study
guide will help you prepare for the exam by providing 12 practice open book exams and 2 Final
Closed Book Exams. Includes Washington License Forms and Sample Applications. This book also
covers most topics that are included on all Journeyman Electricians exams such as conductor sizing
and protection, motors, transformers, voltage drop, over-current protection and residential and
commercial load calculations. The text contains the most widely used electrical calculations and
formulas the reader needs to pass the Journeyman electrical competency exam.About the AuthorRay
Holder has worked in the electrical industry for more than 40 years as an apprentice, journeyman,
master, field engineer, estimator, business manager, contractor, inspector, and instructor. He is a
graduate of Texas State University and holds a Bachelor of Science Degree in Occupational
Education. A certified instructor of electrical trades, he has been awarded a lifetime teaching
certificate from the Texas Education Agency in the field of Vocational Education. Mr. Holder has
taught thousands of students at Austin Community College; Austin Texas Odessa College at Odessa,
Texas; Technical-Vocational Institute of Albuquerque, New Mexico; Howard College at San Angelo,
Texas, and in the public school systems in Fort Worth and San Antonio, Texas. He is currently
Director of Education for Electrical Seminars, Inc. of San Marcos, Texas. Mr. Holder is an active
member of the National Fire Protection Association, International Association of Electrical
Inspectors, and the International Brotherhood of Electrical Workers.
  what math do electricians use: Washington 2020 Master Electrician Exam Questions and
Study Guide Ray Holder, 2020-06-22 The Washington 2020 Master study guide will help you prepare
for the exam by providing 12 practice open book exams and 2 Final Closed Book Exams. Includes
Washington License Forms and Sample Applications. This book also covers most topics that are
included on all Master Electricians exams such as conductor sizing and protection, motors,
transformers, voltage drop, over-current protection and residential and commercial load
calculations. The text contains the most widely used electrical calculations and formulas the reader
needs to pass the Master electrical competency exam.About the AuthorRay Holder has worked in the
electrical industry for more than 40 years as an apprentice, journeyman, master, field engineer,
estimator, business manager, contractor, inspector, and instructor. He is a graduate of Texas State
University and holds a Bachelor of Science Degree in Occupational Education. A certified instructor
of electrical trades, he has been awarded a lifetime teaching certificate from the Texas Education
Agency in the field of Vocational Education. Mr. Holder has taught thousands of students at Austin
Community College; Austin Texas Odessa College at Odessa, Texas; Technical-Vocational Institute of
Albuquerque, New Mexico; Howard College at San Angelo, Texas, and in the public school systems
in Fort Worth and San Antonio, Texas. He is currently Director of Education for Electrical Seminars,
Inc. of San Marcos, Texas. Mr. Holder is an active member of the National Fire Protection
Association, International Association of Electrical Inspectors, and the International Brotherhood of
Electrical Workers.



  what math do electricians use: Electricians Marcia Santore, 2021-04-30 Welcome to the
electrician’s field! If you are interested in a career as an electrician, you’ve come to the right book.
What exactly do these people do on the job every day? What kind of skills and educational
background do you need to succeed in this field? How much can you expect to make, and what are
the pros and cons of these various professions? Is this the right career path for you? How do you
avoid burnout and deal with stress? This book can help you answer these questions and more.
Electricians: A Practical Career Guide, which includes interviews with professionals in the field,
covers the following areas that have proven to be stable, lucrative, and growing professions:
Residential electricianCommercial electricianElectrical contractorElectrical inspectorAutomotive
electrician
  what math do electricians use: Educators’ Work Integrated Learning Experiences Iman
C. Chahine, Lalini Reddy, 2024-09-17 This edited volume explores the power of educators'
work-integrated learning experiences as transformative narratives, transcending classroom
boundaries. Through critical reflection and storytelling, teachers share their personal journeys
across diverse cultural contexts, offering fine-grained descriptions of their growth and development.
Drawing on the belief that storytelling serves as a meeting ground for culture, cognition, and
emotions, educators narrate their encounters and immerse readers in “glocal” realms. This book
celebrates the immersion and excursion stories that shape educators' lived experiences and personal
histories, illuminating how this knowledge can inspire highly impactful classroom practices for all
students. This volume is intended for in-service and pre-service educators, teacher educators, school
administrators, as well as undergraduate and graduate students in Social Sciences and Humanities.
Its primary goal is to delve into educators' stories as they engage in work integrated learning
programs across diverse global-local contexts.
  what math do electricians use: Estimating Electrical Construction Ed Tyler, Edward J.
Tyler, 1983 Everything you need to know to accurately estimate materials and labor for residential
and commercial electrical construction. Written by an A.S.P.E. National Estimator of the Year, it
teaches you how to use labor units, the plan take-off, and the bid summary to make an accurate
estimate, how to deal with suppliers, use pricing sheets, and modify labor units. Provides extensive
labor unit tables and blank forms for your next electrical job.
  what math do electricians use: Electrician's Exam Preparation Guide John E. Traister,
2005 A question-and-answer study guide for students and apprentices preparing to take the
journeyman's or master's electrician's exam based on the 2005 National Electrical Code.
  what math do electricians use: Apprentice electrician (AFSC 54230) Lowell N. Zeigner, 1984
  what math do electricians use: The Complete Idiot's Guide to Electrical Repair Terry Meany,
2000-02-07 The Complete Idiot's Guide® to Electrical Repair is a basic instruction manual on home
wiring and repair. The book covers AC/DC, volts, watts, fuses, and circuit breakers, national and
local codes, and caution signs and safety concerns. Learn when it's best to do–it–yourself and when
you need to bring in the pros. Also covered are extension cords and multiple strips, switches and
receptacles, installing fixtures and adding new circuits, and working around existing wiring.
  what math do electricians use: Learning to Teach Mathematics in the Secondary School
Sue Johnston-Wilder, Clare Lee, David Pimm, 2016-09-13 Learning to Teach Mathematics in the
Secondary School combines theory and practice to present a broad introduction to the opportunities
and challenges of teaching mathematics in the secondary school classroom. This fourth edition has
been fully updated to reflect the latest changes to the curriculum and research in the field, taking
into account key developments in teacher training and education, including examinations and
assessment. Written specifically with the new and student teacher in mind, the book covers a wide
range of issues related to the teaching of mathematics, such as: why we teach mathematics the place
of mathematics in the National Curriculum planning, teaching and assessing for mathematics
learning how to communicate mathematically using digital technology to advance mathematical
learning working with students with special educational needs post-16 teaching the importance of
professional development the affective dimension when learning mathematics, including motivation,



confidence and resilience Already a major text for many university teaching courses, this revised
edition features a glossary of useful terms and carefully designed tasks to prompt critical reflection
and support thinking and writing up to Masters Level. Issues of professional development are also
examined, as well as a range of teaching approaches and styles from whole-class strategies to
personalised learning, helping you to make the most of school experience, during your training and
beyond. Designed for use as a core textbook, Learning to Teach Mathematics in the Secondary
School provides essential guidance and advice for all those who aspire to be effective mathematics
teachers.
  what math do electricians use: American Electrician , 1904
  what math do electricians use: Electricians Sprott, 2020-08-11 Book Features: • Ages 8-11,
Grades 3-5, Guided Reading Level S, Lexile measure 880L • 32 pages, 7 inches x 9 inches • Simple,
easy-to-read pages with full-color pictures • Includes industry-level vocabulary, photo glossary, and
review activities • Reading/teaching tips and index included On The Job Learning Fun: In Skilled
Trade Careers: Electricians, 3rd through 5th graders learn about what it's like to be an electrician,
including different jobs they can have, tools they use, problems they solve, and education and
training needed. Explore Future Career Paths: Part of the Skilled Trade Careers series, this book
allows kids to see what it takes to be successful in the in-demand field of electricity. It will help them
think about what they want to be and do when they grow up. Boost Reading Skills: This engaging
32-page career book will help your child improve comprehension and build confidence with guided
pre- and post-reading questions, close reading tips, in-text vocabulary definitions, and a fun
extension activity. Leveled Books: Engaging, real-life photos and a photo glossary accompanied by
simple, easy-to-read leveled text work together to engage your child at a level they understand. Why
Rourke Educational Media: Since 1980, Rourke Publishing Company has specialized in publishing
engaging and diverse non-fiction and fiction books for children in a wide range of subjects that
support reading success on a level that has no limits.
  what math do electricians use: Construction Electrician 1 & C United States. Bureau of Naval
Personnel, 1970
  what math do electricians use: Military Career Guide , 2001
  what math do electricians use: Military Careers ,
  what math do electricians use: Prentice Hall Science Explorer: Teacher's ed , 2005
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