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Mechanical Engineering PE Sample Exam simulates the
actual PE experience with a complete sample exam covering
the morning topics and all three afternoon depth options of
the Mechanical PE Exam. Both SI and USCS systems of
units are covered. Sample exam models PE in topic breadth
and depth, level of difficulty, length, number of problems, and
problem type. Includes summary tables of problem answers
and topics/subtopics to easily cross-reference content areas
for further study. Complete overview of exam. Uses both
USCS and SI units, in keeping with current exam
specifications Features Morning Exam Afternoon ExamHVAC and Refrigeration Afternoon Exam-Mechanical
Systems and Materials Afternoon Exam-Thermal and Fluids
Systems Solutions
A perfect supplement for successful Mechanical PE exam
preparation, these flashcards challenge your recall of key
information and enable you to review basic principles,
formulas, equations, laws, units, and conversions. These 400
cards contain key information in question form, and can be
used front to back or back to front. Quickly Review Important
Topics for the Mechanical PE Exam Memorize key concepts.
Increase your problem-solving speed. Improve your
confidence. Topics Covered General Knowledge, Codes, and
Standards Machine Design and Materials Hydraulics and
Fluids Energy Conversion/Power Systems HVAC and
Refrigeration: Breadth HVAC and Refrigeration: Depth
Machine Design: Depth Thermal and Fluids Systems: Depth
_____________________________ Since 1975 more than 2
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million people preparing for their engineering, surveying,
architecture, LEED®, interior design, and landscape
architecture exams have entrusted their exam prep to PPI.
For more information, visit us at www.ppi2pass.com.
**October 25, 2019 is the Last Open-Book PE Mechanical
Exam** Comprehensive Practice for the Mechanical PE Exam
Practice Problems for the Mechanical Engineering PE Exam
contains over 850 problems designed to reinforce your
knowledge of the topics presented in the Mechanical
Engineering Reference Manual. Over 300 new stand-alone,
multiple-choice problems are designed to be solved in sixminute or less. These demonstrate the format of the NCEES
Mechanical PE exam, and focus on individual engineering
concepts. The remaining 550 problems are longer and more
complex, challenging your skills in identifying and applying
related engineering concepts. "A 6-minute zinger illustrates
the exam format. The harder problems teach you
engineering." -Michael R. Lindeburg, PE Solutions are clearly
written, complete, and easy to follow. U.S. customary and SI
units are equally supported, and units are meticulously
identified and carried through in all calculations. Frequent
references to figures, tables, equations, and appendices in
the Mechanical Engineering Reference Manual will direct you
to relevant support material. Prepare for the Mechanical PE
Exam by Solving Problems--The More Problems, the Better
851 practice problems covering the topics on the Mechanical
PE exam Complete step-by-step solutions SI and U.S.
Customary units used throughout Chapters that correspond
to those in the Mechanical Engineering Reference Manual
What's New in This Edition 6 chapters with new material 47
chapters with revisions to existing material 301 new standalone, multiple choice exam-like problems 74 updated
problems Topics Covered Dynamics and Vibrations:
Kinematics; Kinetics; Power Transmission Systems; Vibrating
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Systems Materials: Engineering Materials Properties and
Testing; Thermal Treatment of Metals Fluids: Fluid
Properties; Fluid Statics; Fluid Flow Parameters; Fluid
Dynamics; Hydraulic Machines Power Cycles: Vapor,
Combustion, and Nuclear Power Cycles; Refrigeration and
Gas Compression Cycles HVAC: Psychrometrics; Fans,
Ductwork, and Ventilation; Heating and Cooling Loads; Air
Conditioning Systems Heat Transfer: Natural Convection;
Evaporation; Condensation; Forced Convection; Radiation
Machine Design: Basic and Advanced Machine Design;
Pressure Vessels Thermodynamics: Inorganic Chemistry;
Fuels and Combustion; Properties of Substances Control
Systems: Modeling and Analysis of Engineering Systems
Plant Engineering: Manufacturing Processes; Instrumentation
and Measurements; Materials Handling and Processing; Fire
Protection Systems; Environmental Pollutants and
Remediation; Hazardous Material Storage and Disposal
Fundamentals: Math Review; Probability; Statics; Engineering
Economic Analysis Law and Ethics: Engineering Law; Ethics
*Add the convenience of accessing this book anytime,
anywhere on your personal device with the eTextbook version
for only $39 at ppi2pass.com/etextbook-program.* Get your
PE Mechanical Study Schedule and PE Mechanical
Reference Manual index at ppi2pass.com/downloads.
Over 60 practice problems, plus two 4-hour afternoon practice
exams, supplement your study regime and help you assess
your readiness for the exam. If you are taking the industrial
section of the FE exam, Industrial Discipline-Specific Review
will give you the focused practice and preparation you need
to pass. Exam Topics Covered Engineering Economics
Probability and Statistics Modeling and Computation
Industrial Management Manufacturing and Production
Systems Facilities and Logistics Human Factors, Productivity,
Ergonomics, and Work Design Quality What's new in the 2nd
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edition One additional practice exam Distribution of problems
across topics reflects the current NCEES exam specs New
problems and illustrations to accurately reflect the current
NCEES exam specs Recategorized problems by current
NCEES exam topics _____________________________
Since 1975 more than 2 million people preparing for their
engineering, surveying, architecture, LEED®, interior design,
and landscape architecture exams have entrusted their exam
prep to PPI. For more information, visit us at
www.ppi2pass.com.
With this systematic examination of the factors that govern
the thermal performance of electronics, the authors solve
design problems encountered in developing and analyzing
very-high-performance and high-heat-dissipation devices, as
well as intermediate and lower-power devices. They explore a
wide range of heat transfer technologies and consider their
options when employing several different heat transfer modes
simultaneously in a system. This important reference
provides: Data and correlation's for the analysis and design of
electronic equipment; Latest updates on thermal control
technology; Review of the fundamentals of heat transfer;
Approaches to solving real-world problems of vast complexity.
While emphasizing the physics of each subject, the book
keeps high-level mathematics to a minimum. Two chapters on
conduction and extended surfaces deal with the
fundamentals of various heat transfer modes; the other fifteen
chapters focus on specific subjects of practical importance to
the design of electronic systems. The nine appendices
provide useful material, such as property tables for solids and
sixteen types of fluids, as well as a comprehensive catalog of
topics in connective heat transfer that includes heat transfer
correlation's for various physical configurations and thermal
boundary conditions. Contents: Introduction; Conduction;
Convection; Radiation; Pool Boiling; Flow Boiling;
Page 4/18

Acces PDF Pe Mechanical Engineering Thermal
And Fluids Practice Exam
Condensation; Extended Surfaces; Thermal Interface
Resistance; Components and Printed Circuit Boards; Direct
Air Cooling and Fans; Natural and Mixed Convection; Heat
Exchangers and Cold Plates; Advanced Cooling
Technologies; Heat Pipes; Thermoelectric Coolers.
Appendices: Material Thermal Properties; Thermal
Conductivity of Silicon and Gallium Arsenide; Properties of
Air, Water, and Dielectric Fluids; Typical Emissivities of
Common Surfaces; Properties of Phase-Change Materials;
Friction Factor Correlation's; Heat Transfer Correlation's;
Units Conversion Table.
Tough Test Questions? Missed Lectures? Not Enough Time?
Fortunately for you, there's Schaum's Outlines. More than 40
million students have trusted Schaum's to help them succeed
in the classroom and on exams. Schaum's is the key to faster
learning and higher grades in every subject. Each Outline
presents all the essential course information in an easy-tofollow, topic-by-topic format. You also get hundreds of
examples, solved problems, and practice exercises to test
your skills. This Schaum's Outline gives you Practice
problems with full explanations that reinforce knowledge
Coverage of the most up-to-date developments in your
course field In-depth review of practices and applications
Fully compatible with your classroom text, Schaum's
highlights all the important facts you need to know. Use
Schaum's to shorten your study time-and get your best test
scores! Schaum's Outlines-Problem Solved.
The Thermal and Fluids Systems Reference Manual prepares
you for the NCEES Mechanical--Thermal and Fluids Systems
Exam. It provides a comprehensive review of the principles of
thermal and fluids systems.
Six-Minute Solutions prepares you to answer even the most
difficult morning and afternoon thermal and fluids systems
problems in just minutes. Learning important strategies to
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solve these problems quickly and efficiently is the key to
passing the mechanical PE exam. Six-Minute Solutions will
help you pass with: 85 challenging multiple-choice problems,
similar in format and difficulty to the actual exam 2 levels of
difficulty: 20 morning (breadth) problems and 65 afternoon
(depth) problems A hint for each problem, to help you get
started on the right path Step-by-step solutions outlining how
to answer problems quickly and correctly Explanations of the
3 “distractor” answer choices, so you can see where
common errors occur and learn how to avoid them Thermal
and Fluids Systems Exam Topics Covered Codes and
Standards Heat Transfer Related Principles Energy/Power
Systems Hydraulics and Fluids Systems • Equipment Mass
Balance Thermodynamics Fluid Mechanics Properties of
Materials _____________________________ Since 1975
more than 2 million people preparing for their engineering,
surveying, architecture, LEED®, interior design, and
landscape architecture exams have entrusted their exam prep
to PPI. For more information, visit us at www.ppi2pass.com.
The Most Realistic Practice for the Mechanical PE Exam
New. Mechanical PE Practice Examination contains four
40-problem, multiple-choice exams consistent with the scope
and format of the NCEES Mechanical PE exam. The morning
breadth exam covers a variety of mechanical engineering
topics. The three afternoon depth exams (HVAC and
refrigeration, mechanical systems and materials, and thermal
and fluids systems) prepare you for the discipline exam of
your choice while providing additional practice for the morning
exam subjects. Consistent with the actual exam, an average
of six minutes is required to solve problems in Mechanical PE
Practice Examination. You can enhance your timemanagement skills by taking each exam within the same fourhour time limit as the actual exam. Comprehensive step-bystep solutions illustrate accurate and efficient problem-solving
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approaches. Mechanical PE Practice Examination will help
you to effectively familiarize yourself with the exam scope and
format quickly identify accurate and efficient problem-solving
approaches successfully connect relevant theory to exam-like
problems confidently solve problems under timed conditions
This book provides over 1000 review questions and answers
for all types of mechanical engineering exams. It covers all
the aspects of mechanical engineering topics including
physics, thermodynamics, engineering drawing, materials,
engineering mechanics, heat transfer, and more. FEATURES:
Includes over 1000 review questions with answers Covers all
the aspects of mechanical engineering
More than 300,000 engineers have relied on the Engineer-InTraining Reference Manual to prepare for the FE/EIT exam.
The Reference Manual provides a broad review of
engineering fundamentals, emphasizing subjects typically
found in four- and five-year engineering degree programs.
Each chapter covers one subject with solved example
problems illustrating key points. Practice problems at the end
of every chapter use both SI and English units. Solutions are
in the companion Solutions Manual. Comprehensive review of
thousands of engineering topics, including FE exam topics
Over 980 practice problems More than 590 figures Over 400
solved sample problems Hundreds of tables and conversion
formulas More than 2,000 equations and formulas A detailed
7,000-item index for quick reference For additional disciplinespecific FE study tools, please visit feprep.com.
_____________________________ Since 1975, more than 2
million people have entrusted their exam prep to PPI. For
more information, visit us at ppi2pass.com.
16TH EDITION AVAILABLE SOON The Civil Engineering
Reference Manual is the most comprehensive textbook for
the NCEES Civil PE exam. This book's time-tested
organization and clear explanations start with the basics to
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help you quickly get up to speed with common civil
engineering concepts.
The best way to prepare for the mechanical PE exam is to
solve problems--the more problems the better. Practice
Problems for the Mechanical Engineering PE Exam provides
you with the breadth-and-depth problem-solving practice you
need to successfully prepare for the exam. Build your
confidence and improve your problem-solving skills More than
500 problems, similar in format and difficulty to the actual
exam Coordinated with the chapters of the Mechanical
Engineering Reference Manual Step-by-step solutions explain
how to reach the correct answers most efficiently
Comprehensive coverage of exam topics "The Mechanical
Engineering Reference Manual, along with the Practice
Problems and the Sample Exam, successfully prepared me
for the exam." --Adam Ross, PE, Mechanical Engineer
NEW EDITION PE Civil Practice Problems contains over 900
problems designed to reinforce your knowledge of the topics
presented in the PE Civil Reference Manual. Short, sixminute, multiple-choice problems follow the NCEES PE Civil
exam problem format and focus on individual engineering
concepts. Longer, more complex problems challenge your
skills in identifying and applying related engineering concepts.
Problems will also familiarize you with the codes and
standards you'll use on the exam. Solutions are clearly
written, complete, and easy to follow. U.S. customary and SI
units are equally supported, and units are meticulously
identified and carried through in all calculations. All solution
methodologies permitted by the NCEES PE Civil exam (e.g.,
ASD and LRFD) are presented. Frequent references to
figures, tables, equations, and appendices in the PE Civil
Reference Manual and the exam-adopted codes and
standards will direct you to relevant support material. Topics
Covered Civil Breadth Project Planning; Means and Methods;
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Soil Mechanics; Structural Mechanics; Hydraulics and
Hydrology; Geometrics; Materials; Site Development
Construction Earthwork Construction and Layout; Estimating
Quantities and Costs; Construction Operations and Methods;
Scheduling; Material Quality Control and Production;
Temporary Structures; Health and Safety Geotechnical Site
Characterization; Soil Mechanics, Laboratory Testing, and
Analysis; Field Materials Testing, Methods, and Safety;
Earthquake Engineering and Dynamic Loads; Earth
Structures; Groundwater and Seepage; Problematic Soil and
Rock Conditions; Earth Retaining Structures; Shallow
Foundations; Deep Foundations Structural Analysis of
Structures; Design and Details of Structures; Codes and
Construction Transportation Traffic Engineering; Horizontal
Design; Vertical Design; Intersection Geometry; Roadside
and Cross-Section Design; Signal Design; Traffic Control
Design; Geotechnical and Pavement; Drainage; Alternatives
Analysis Water Resources and Environmental Analysis and
Design; Hydraulics-Closed Conduit; Hydraulics-Open
Channel; Hydrology; Groundwater and Wells; Wastewater
Collection and Treatment; Water Quality; Drinking Water
Distribution and Treatment; Engineering Economic Analysis
NEW EDITION With an average of only six minutes to solve
each problem on the PE Mechanical exam, speed and
accuracy are vital to your success--and nothing gets you up
to speed like solving problems.
PE Mechanical Thermal and Fluids Systems Practice Exam
contains one 80-problem multiple-choice exam consistent
with the NCEES PE Mechanical-Termal and Fluids Systems
exam's format and specifications. Consistent with the actual
exam, the problems in this book require an average of six
minutes to solve.
Of all the PE exams, more people take the civil than any
other discipline. The eight-hour, open-book, multiple-choice
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exam is given every April and October. The exam format is
breadth-and-depth -- all examinees are tested on the breadth
of civil engineering in the morning session; in the afternoon,
they select one of five specialties to be tested on in-depth.
Our civil PE books are current with the exam; they reflect the
new format, and they reference all the same codes used on
the exam.101 Solved Problems, for extra problem-solving
practice. -- Practice problems in essay format cover a wide
range of breadth-and-depth exam topics -- Includes full
solutions
With an average of only six minutes to solve each problem on
the PE mechanical exam, speed and accuracy are vital to
your success--and nothing gets you up to speed like solving
problems.
We have published an improved 2nd revision of this study
material, and it is currently on sale for $64.99! You can find it
through this link: https://www.amazon.com/Study-Exam-Mech
anical-Engineering-Materials/dp/1981518525/ref=sr_1_3?ie=
UTF8&qid=1513006430&sr=8-3&keywords=pe+exam+study
This survey of thermal systems engineering combines
coverage of thermodynamics, fluid flow, and heat transfer in
one volume. Developed by leading educators in the field, this
book sets the standard for those interested in the thermalfluids market. Drawing on the best of what works from market
leading texts in thermodynamics (Moran), fluids (Munson) and
heat transfer (Incropera), this book introduces thermal
engineering using a systems focus, introduces structured
problem-solving techniques, and provides applications of
interest to all engineers.
Mechanical Engineering Reference Manual, Fourteenth
Edition This Michael R. Lindeburg, PE classic has undergone
an intensive transformation to ensure focused study for
success on the 2020 NCEES computer-based tests (CBT):
HVAC and Refrigeration, Machine Design and Materials, and
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Thermal and Fluid Systems. Starting in April 2020, exams will
be offered year-round at approved Pearson Vue testing
centers. The only resource examinees can use during the test
will be the NCEES PE Mechanical Reference Handbook. To
succeed on exam day, you need to know how to solve
problems using that resource. MERM14 make that connection
for you by using only NCEES equations in the review and
problem solving. New Features Include: Improved design to
focus study on most important exam material Explanations
and demonstration of how to use NCEES handbook
equations NCEES handbook equations are highlighted in
blue for quick access In chapter callouts map to specific exam
to streamline review process
Fluids -- Heat transfer -- Thermodynamics -- Mechanical
seals -- Pumps and compressors -- Drivers -- Gears -Bearings -- Piping and pressure vessels -- Tribology -Vibration -- Materials -- Stress and strain -- Fatigue -Instrumentation -- Engineering economics.
The CRC Handbook of Thermal Engineering, Second Edition,
is a fully updated version of this respected reference work,
with chapters written by leading experts. Its first part covers
basic concepts, equations and principles of thermodynamics,
heat transfer, and fluid dynamics. Following that is detailed
coverage of major application areas, such as bioengineering,
energy-efficient building systems, traditional and renewable
energy sources, food processing, and aerospace heat
transfer topics. The latest numerical and computational tools,
microscale and nanoscale engineering, and new complexstructured materials are also presented. Designed for easy
reference, this new edition is a must-have volume for
engineers and researchers around the globe.
Mechanical Engineering Thermal and Fluids Systems
Practice ExamProfessional Publications Incorporated
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Michael R. Lindeburg PE's PE Chemical Review
(PECHRM) offers complete review for the NCEES
Chemical PE exam. This book is part of a
comprehensive learning management system
designed to help you pass the Chemical PE exam
the first time.
Prepare for your Professional Engineering exam with
this new edition of SME's Study Guide for the
Professional Licensure of Mining and Mineral
Processing Engineers. This handy workbook lets you
know what to expect and provides an opportunity to
practice your test-taking skills. The text covers the
history of professional licensure and the Mining and
Minerals Processing exam, explains what licensing
can do for you, outlines the engineering licensure
process, highlights the six steps to licensure, covers
the application process, includes the National
Council of Examiners for Engineering and Surveying
Model Rules of Professional Conduct and NEEES
publications, and describes the testing process.
Perhaps the most useful element is a sample test,
complete with questions and answers, that is similar
in content and format to an actual principles and
practice (PE) licensure exam.
Mechanical Engineering Machine Design and
Materials Practice Exam, Second Edition New
Edition - Updated for the CBT Exam Build exam-day
confidence and strengthen time-management skills
Up-to-date to the NCEES exam specifications for the
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Computer-Based (CBT) PE Mechanical Engineering
Machine Design and Materials exam, this book
offers comprehensive practice to ensure success on
exam day. This book is part of a comprehensive
learning management system designed to help you
pass the PE exam the first time. Mechanical
Engineering Machine Design and Materials Practice
Exam, Second Edition (MEMDPE2) features include:
Complete 80 question practice exam for the CBT
exam Coverage of all exam knowledge areas Use of
NCEES Handbook equations Comprehensive stepby-step solutions About the exam The NCEES PE
Mechanical CBT Exam is an 8-hour computer-based
exam. It is closed book with an electronic reference.
Examinees have a 9-hour appointment time. The
9-hour time includes a tutorial and optional break.
Are you considering going for your PE license but
not sure where to start? Does it feel like there is an
overwhelming amount of information you need to
consume? Are you worried it's been too long since
you really studied for an engineering exam?Learn
from Dan Molloy, an experienced Professional
Engineer, how to pass the PE Exam on the first try,
save hundreds of hours studying, and build your
technical foundation. Become a Professional
Engineer in under 16 weeks and get the the career
advancement you deserve--without stress or
confusion.
This technical study guide teaches you the
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necessary key concepts and skills for passing the
Mechanical HVAC & Refrigeration PE exam. The
guide covers all exam topics and includes practice
problems with detailed solutions in each section.
**October 25, 2019 is the Last Open-Book PE
Mechanical Exam** Problems and Detailed Solutions
for Comprehensive Exam Prep Up-to-date to the
NCEES exam specifications and codes*, this book
now contains 100 multiple-choice problems
representative of the NCEES PE Mechanical
Thermal and Fluids Systems exam, format, scope of
topics, and level of difficulty. Comprehensive step-bystep solutions for all problems demonstrate accurate
and efficient solving approaches to be used on exam
day. PPI's time-tested, detailed instructional design
provides you with the most efficient and effective
practice available. Thermal and Fluids Systems SixMinute Problems, Third Edition (METSSX3) topics
include: Principles Hydraulic and Fluid Applications
Energy/Power System Applications *NCEES does
not specify which codes and standards the PE
Mechanical Thermal and Fluids Systems exam will
use. It is likely that the codes and standards needed
are not affected by the differences from one edition
to the next. Pair these problems with the Thermal &
Fluids Systems Reference Manual and Practice
Exams for a comprehensive review. This book is
included in the PE Mechanical Thermal and Fluids
Systems Complete Exam Bundle. About the exam
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The NCEES PE Mechanical Exam is an 8-hour openbook exam. It contains 40 multiple choice questions
in the 4 hour morning session and 40 multiple choice
questions in the 4 hour afternoon session.
FE Electrical and Computer Practice Problems
contains over 450 multiple-choice problems that will
reinforce your knowledge of the topics covered on
the NCEES Electrical and Computer FE exam.
These problems are designed to be solved in three
minutes or less to demonstrate the format and
difficulty of the exam, and to help you focus on
individual engineering concepts.
Re-engineered and Enhanced for Computer-Based
Testing Success! This Michael R. Lindeburg, PE
classic has undergone an intensive transformation to
ensure focused practice for the 2020 NCEES
computer-based tests (CBT): HVAC and
Refrigeration, Machine Design and Materials, and
Thermal and Fluid Systems.
Prepare to pass the computer-based FE Electrical
and Computer exam with PPI's FE Electrical and
Computer Review Manual.
Prepared by the Fire Protection Committee of the
Structural Engineering Institute of ASCE Structural
Fire Engineering provides best practices for the field
of performance-based structural fire engineering
design. When structural systems are heated by fire,
they experience thermal effects that are not
contemplated by conventional structural engineering
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design. Traditionally, structural fire protection is
prescribed for structures after they have been
optimized for ambient design loads, such as gravity,
wind, and seismic, among others. This century-old
prescriptive framework endeavors to reduce the
heating of individual structural components with the
intent of mitigating the risk of structural failure under
fire exposure. Accordingly, the vulnerability of
buildings to structural failure from uncontrolled fire
varies across jurisdictions-which have differing
structural design requirements for ambient loads-and
as a function of building system and component
configuration. As an alternative approach, Standard
ASCE 7-16 permits the application of performancebased structural fire design (also termed structural
fire engineering design) to evaluate the performance
of structural systems explicitly under fire exposure in
a similar manner as other design loads are treated in
structural engineering practice. Structural fire
engineering design is the calculated design of a
structure to withstand the thermal load effects of fire,
which have the potential to alter the integrity of a
structure, based on specific performance criteria.
This manual, MOP 138, addresses the current
practice, thermal and structural analysis methods,
and available information to support structural fire
engineering design. It covers - Background
information on the protection of structures from fire
and the effects of fire on different types of
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construction, - Key distinctions between standard fire
resistance design and structural fire engineering
design, - Guidance for evaluating thermal boundary
conditions on a structure because of fire exposure
and on conducting heat transfer calculations based
on the material thermal properties, - Performance
objectives for structures under fire exposure, and Analysis techniques that can be used to quantify
structural response to fire effects. This Manual of
Practice is a valuable resource for structural
engineers, architects, building officials, and
academics concerned with performance-based
design for structural fire safety.
"Simulates the 8-hour test, with 40 problems for the
morning (breadth) session and 40 problems each for
the 3 afternoon (depth) sessions: HVAC and
Refrigeration, Mechanical Systems and Materials,
and Thermal and Fluids Systems. The problems use
the same multiple-choice format as the exam and
are accompanied by full solutions."--Publisher
description.
The Mechanical Engineering Thermal and Fluids
Systems Practice Exam, Second Edition is the most
realistic practice you can get for the Mechanical PE
Thermal and Fluids Systems exam. It includes XX
questions to prepare you for the CBT exam.
The must-have companion for exam day success.
You need this book for studying and using in the
exam! Your PE Civil Companion includes:
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Thousands of entries cover all topics in the PE Civil
Reference Manual, Sixteenth Edition; Over 550
common civil engineering terms to help prepare you
for exam day; and 100 appendices of essential
support material.
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