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Over the past three decades, information in the aerospace and mechanical engineering fields in general and turbomachinery in
particular has grown at an exponential rate. Fluid Dynamics and Heat Transfer of Turbomachinery is the first book, in one
complete volume, to bring together the modern approaches and advances in the field, providing the most up-to-date, unified
treatment available on basic principles, physical aspects of the aerothermal field, analysis, performance, theory, and computation
of turbomachinery flow and heat transfer. Presenting a unified approach to turbomachinery fluid dynamics and
aerothermodynamics, the book concentrates on the fluid dynamic aspects of flows and thermodynamic considerations rather than
on those related to materials, structure, or mechanical aspects. It covers the latest material and all types of turbomachinery used in
modern-day aircraft, automotive, marine, spacecraft, power, and industrial applications; and there is an entire chapter devoted to
modern approaches on computation of turbomachinery flow. An additional chapter on turbine cooling and heat transfer is unique
for a turbomachinery book. The author has undertaken a systematic approach, through more than three hundred illustrations, in
developing the knowledge base. He uses analysis and data correlation in his discussion of most recent developments in this area,
drawn from over nine hundred references and from research projects carried out by various organizations in the United States and
abroad. This book is extremely useful for anyone involved in the analysis, design, and testing of turbomachinery. For students, it
can be used as a two-semester course of senior undergraduate or graduate study: the first semester dealing with the basic
principles and analysis of turbomachinery, the second exploring three-dimensional viscid flows, computation, and heat transfer.
Many sections are quite general and applicable to other areas in fluid dynamics and heat transfer. The book can also be used as a
self-study guide to those who want to acquire this knowledge. The ordered, meticulous, and unified approach of Fluid Dynamics
and Heat Transfer of Turbomachinery should make the specialization of turbomachinery in aerospace and mechanical engineering
much more accessible to students and professionals alike, in universities, industry, and government. Turbomachinery theory,
performance, and analysis made accessible with a new, unified approach For the first time in nearly three decades, here is a
completely up-to-date and unified approach to turbomachinery fluid dynamics and aerothermodynamics. Combining the latest
advances, methods, and approaches in the field, Fluid Dynamics and Heat Transfer of Turbomachinery features: The most
comprehensive and complete coverage of the fluid dynamics and aerothermodynamics of turbomachinery to date A spotlight on
the fluid dynamic aspects of flows and the thermodynamic considerations for turbomachinery (rather than the structural or material
aspects) A detailed, step-by-step presentation of the analytical and computational models involved, which allows the reader to
easily construct a flowchart from which to operate Critical reviews of all the existing analytical and numerical models, highlighting
the advantages and drawbacks of each Comprehensive coverage of turbine cooling and heat transfer, a unique feature for a book
on turbomachinery An appendix of basic computation techniques, numerous tables, and listings of common terminology,
abbreviations, and nomenclature Broad in scope, yet concise, and drawing on the author's teaching experience and research
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projects for government and industry, Fluid Dynamics and Heat Transfer of Turbomachinery explains and simplifies an
increasingly complex field. It is an invaluable resource for undergraduate and graduate students in aerospace and mechanical
engineering specializing in turbomachinery, for research and design engineers, and for all professionals who are—or wish to be—at
the cutting edge of this technology.
"The study of aerodynamics is a challenging and rewarding discipline within aeronautics since the ability of an airplane to perform
(how high, how fast, and how far an airplane will fly, such as the F-15E shown in Fig. 1.1 ) is determined largely by the
aerodynamics of the vehicle. However, determining the aerodynamics of a vehicle (finding the lift and drag) is one of the most
difficult things you will ever do in engineering, requiring complex theories, experiments in wind tunnels, and simulations using
modern highspeed computers. Doing any of these things is a challenge, but a challenge well worth the effort for those wanting to
better understand aircraft flight"-This first volume of Computational Modelling of Aircraft and the Environment provides a comprehensive guide to the derivation of
computational models from basic physical & mathematical principles, giving the reader sufficient information to be able to
represent the basic architecture of the synthetic environment. Highly relevant to practitioners, it takes into account the multidisciplinary nature of the aerospace environment and the integrated nature of the models needed to represent it. Coupled with the
forthcoming Volume 2: Aircraft Models and Flight Dynamics it represents a complete reference to the modelling and simulation of
aircraft and the environment. All major principles with this book are demonstrated using MATLAB and the detailed mathematics is
developed progressively and fully within the context of each individual topic area, thereby rendering the comprehensive body of
material digestible as an introductory level text. The author has drawn from his experience as a modelling and simulation specialist
with BAE SYSTEMS along with his more recent academic career to create a resource that will appeal to and benefit
senior/graduate students and industry practitioners alike.
A comprehensive approach to the air vehicle design process using the principles of systems engineering Due to the high cost and
the risks associated with development, complex aircraft systems have become a prime candidate for the adoption of systems
engineering methodologies. This book presents the entire process of aircraft design based on a systems engineering approach
from conceptual design phase, through to preliminary design phase and to detail design phase. Presenting in one volume the
methodologies behind aircraft design, this book covers the components and the issues affected by design procedures. The basic
topics that are essential to the process, such as aerodynamics, flight stability and control, aero–structure, and aircraft performance
are reviewed in various chapters where required. Based on these fundamentals and design requirements, the author explains the
design process in a holistic manner to emphasise the integration of the individual components into the overall design. Throughout
the book the various design options are considered and weighed against each other, to give readers a practical understanding of
the process overall. Readers with knowledge of the fundamental concepts of aerodynamics, propulsion, aero–structure, and flight
dynamics will find this book ideal to progress towards the next stage in their understanding of the topic. Furthermore, the broad
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variety of design techniques covered ensures that readers have the freedom and flexibility to satisfy the design requirements when
approaching real–world projects. Key features: Provides full coverage of the design aspects of an air vehicle including:
aeronautical concepts, design techniques and design flowcharts Features end of chapter problems to reinforce the learning
process as well as fully solved design examples at component level Includes fundamental explanations for aeronautical
engineering students and practicing engineers Features a solutions manual to sample questions on the book s companion website
Companion website – www.wiley.com/go/sadraey
This textbook addresses the elementary concepts of flight mechanics, everything from the equations of motion to aircraft
performance.
Aeronautics is defined as "the science that treats of the operation of aircraft: also, the art or science of operating aircraft."
Basically, with aeronautics, one is concerned with predicting and controlling the forces and moments on an aircraft that is traveling
through the atmosphere. A single comprehensive in-depth treatment of both basic and applied modern aerodynamics. The fluid
mechanics and aerodynamics of incompressible and compressible flows, with particular attention to the prediction of lift and drag
characteristics of airfoils and wings and complete airplane configurations. Designed for courses in aerodynamics, aeronautics and
flight mechanics, this text examines the aerodynamics, propulsion, performance, stability and control of an aircraft. This book
captures some of the new technologies and methods that are currently being developed to enable sustainable air transport and
space flight. It clearly illustrates the multi-disciplinary character of aerospace engineering, and the fact that the challenges of air
transportation and space missions continue to call for the most innovative solutions and daring concepts.

Questions concerning safety in aviation attract a great deal of attention, due to the growth in this industry and the number
of fatal accidents in recent years. The aerospace industry has always been deeply concerned with the permanent
prevention of accidents and the conscientious safeguarding of all imaginable critical factors surrounding the organization
of processes in aeronautical technology. However, the developments in aircraft technology and control systems require
further improvements to meet future safety demands. This book embodies the proceedings of the 1997 International
Aviation Safety Conference, and contains 60 talks by internationally recognized experts on various aspects of aviation
safety. Subjects covered include: Human interfaces and man-machine interactions; Flight safety engineering and
operational control systems; Aircraft development and integrated safety designs; Safety strategies relating to risk
insurance and economics; Corporate aspects and safety management factors --- including airlines services and airport
security environment.
Dealing with aerodynamics in the broadest sense, this book discusses, in addition to aeroplanes, the aerodynamics of
cars and birds, and the motion of diverse objects through air and water. The fundamental notions of mechanics and fluid
dynamics are clearly explained, while the underlying science is discussed rigorously, but using only elementary
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mathematics, and then only occasionally. To put the science into its human context, the author describes -- with many
illustrations -- the history of human attempts to fly and discusses the social impact of commercial aviation as well as the
outlook for future developments. This new edition has been brought up to date throughout; solutions to selected
exercises have been added, as have new problems and other study aids.
This book presents deep analysis of machine control for different applications, focusing on its implementation in
embedded systems. Necessary peripherals for various microcontroller families are analysed for machine control and
software architecture patterns for high-quality software development processes in motor control units are described.
Abundant figures help the reader to understand the theoretical, simulation and practical implementation stages of
machine control. Model-based design, used as a mathematical and visual approach to construction of complex control
algorithms, code generation that eliminates hand-coding errors, and co-simulation tools such as Simulink, PSIM and finite
element analysis are discussed. The simulation and verification tools refine, and retest the models without having to
resort to prototype construction. The book shows how a voltage source inverter can be designed with tricks, protection
elements, and space vector modulation. Practical Control of Electric Machines: Model-Based Design and Simulation is
based on the author’s experience of a wide variety of systems in domestic, automotive and industrial environments, and
most examples have implemented and verified controls. The text is ideal for readers looking for an insight into how
electric machines play an important role in most real-life applications of control. Practitioners and students preparing for a
career in control design applied in electric machines will benefit from the book’s easily understood theoretical approach
to complex machine control. The book contains mathematics appropriate to various levels of experience, from the
student to the academic and the experienced professional. Advances in Industrial Control reports and encourages the
transfer of technology in control engineering. The rapid development of control technology has an impact on all areas of
the control discipline. The series offers an opportunity for researchers to present an extended exposition of new work in
all aspects of industrial control.
The pilot's guide to aeronautics and the complex forces of flight Flight Theory and Aerodynamics is the essential pilot's
guide to the physics of flight, designed specifically for those with limited engineering experience. From the basics of
forces and vectors to craft-specific applications, this book explains the mechanics behind the pilot's everyday operational
tasks. The discussion focuses on the concepts themselves, using only enough algebra and trigonometry to illustrate key
concepts without getting bogged down in complex calculations, and then delves into the specific applications for jets,
propeller crafts, and helicopters. This updated third edition includes new chapters on Flight Environment, Aircraft
Structures, and UAS-UAV Flight Theory, with updated craft examples, component photos, and diagrams throughout. FAAPage 4/10
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aligned questions and regulatory references help reinforce important concepts, and additional worked problems provide
clarification on complex topics. Modern flight control systems are becoming more complex and more varied between
aircrafts, making it essential for pilots to understand the aerodynamics of flight before they ever step into a cockpit. This
book provides clear explanations and flight-specific examples of the physics every pilot must know. Review the basic
physics of flight Understand the applications to specific types of aircraft Learn why takeoff and landing entail special
considerations Examine the force concepts behind stability and control As a pilot, your job is to balance the effects of
design, weight, load factors, and gravity during flight maneuvers, stalls, high- or low-speed flight, takeoff and landing, and
more. As aircraft grow more complex and the controls become more involved, an intuitive grasp of the physics of flight is
your most valuable tool for operational safety. Flight Theory and Aerodynamics is the essential resource every pilot
needs for a clear understanding of the forces they control.
Calculation and optimisation of flight performance is required to design or select new aircraft, efficiently operate existing
aircraft, and upgrade aircraft. It provides critical data for aircraft certification, accident investigation, fleet management,
flight regulations and safety. This book presents an unrivalled range of advanced flight performance models for both
transport and military aircraft, including the unconventional ends of the envelopes. Topics covered include the numerical
solution of supersonic acceleration, transient roll, optimal climb of propeller aircraft, propeller performance, long-range
flight with en-route stop, fuel planning, zero-gravity flight in the atmosphere, VSTOL operations, ski jump from aircraft
carrier, optimal flight paths at subsonic and supersonic speed, range-payload analysis of fixed- and rotary wing aircraft,
performance of tandem helicopters, lower-bound noise estimation, sonic boom, and more. This book will be a valuable
text for undergraduate and post-graduate level students of aerospace engineering. It will also be an essential reference
and resource for practicing aircraft engineers, aircraft operations managers and organizations handling air traffic control,
flight and flying regulations, standards, safety, environment, and the complex financial aspects of flying aircraft. Unique
coverage of fixed and rotary wing aircraft in a unified manner, including optimisation, emissions control and regulation.
Ideal for students, aeronautical engineering capstone projects, and for widespread professional reference in the
aerospace industry. Comprehensive coverage of computer-based solution of aerospace engineering problems; the
critical analysis of performance data; and case studies from real world engineering experience. Supported by end of
chapter exercises
In the rapidly advancing field of flight aerodynamics, it is especially important for students to master the fundamentals.
This text, written by renowned experts, clearly presents the basic concepts of underlying aerodynamic prediction
methodology. These concepts are closely linked to physical principles so that they are more readily retained and their
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limits of applicability are fully appreciated. Ultimately, this will provide students with the necessary tools to confidently
approach and solve practical flight vehicle design problems of current and future interest. This book is designed for use in
courses on aerodynamics at an advanced undergraduate or graduate level. A comprehensive set of exercise problems is
included at the end of each chapter.
This book covers the application of computational fluid dynamics from low-speed to high-speed flows, especially for use in aerospace
applications.
"Introduction to Aircraft Flight Dynamics" is geared directly toward senior undergraduate engineering students and beginning graduate
students. The author uses linear algebraic principles and notations to establish airframe equations of motion. The use of this dimensional
approach to stability derivatives when describing aerodynamic forces and moments in the six governing relations assures that the solutions to
given problems remain in real time and frequency. In addition, the textbook uses modern control theory concepts to introduce the airframe as
a plant matrix operator. Consistent reference is made to matrix algebra-oriented software, MATLAB, as a tool for solving aircraft-related
problems in both the linear and nonlinear forms. Contemporary analytical methods are also employed to describe the aerodynamics involved
in flight vehicle motion and to develop a rationale for modeling and solving related problems in aircraft dynamics. The author also discusses
modern control theory methods. Professors! To receive your solutions manual, e-mail your request and full address to custserv@aiaa.org.
MATLAB is a registered trademark of The MathWorks, Inc.
This book covers classical and modern aerodynamics, theories and related numerical methods, for senior and first-year graduate engineering
students, including: -The classical potential (incompressible) flow theories for low speed aerodynamics of thin airfoils and high and low aspect
ratio wings. - The linearized theories for compressible subsonic and supersonic aerodynamics. - The nonlinear transonic small disturbance
potential flow theory, including supercritical wing sections, the extended transonic area rule with lift effect, transonic lifting line and swept or
oblique wings to minimize wave drag. Unsteady flow is also briefly discussed. Numerical simulations based on relaxation mixed-finite
difference methods are presented and explained. - Boundary layer theory for all Mach number regimes and viscous/inviscid interaction
procedures used in practical aerodynamics calculations. There are also four chapters covering special topics, including wind turbines and
propellers, airplane design, flow analogies and hypersonic (rotational) flows. A unique feature of the book is its ten self-tests and their
solutions as well as an appendix on special techniques of functions of complex variables, method of characteristics and conservation laws
and shock waves. The book is the culmination of two courses taught every year by the two authors for the last two decades to seniors and
first-year graduate students of aerospace engineering at UC Davis.
Viscous flow is treated usually in the frame of boundary-layer theory and as two-dimensional flow. Books on boundary layers give at most the
describing equations for three-dimensional boundary layers, and solutions often only for some special cases. This book provides basic
principles and theoretical foundations regarding three-dimensional attached viscous flow. Emphasis is put on general three-dimensional
attached viscous flows and not on three-dimensional boundary layers. This wider scope is necessary in view of the theoretical and practical
problems to be mastered in practice. The topics are weak, strong, and global interaction, the locality principle, properties of three-dimensional
viscous flow, thermal surface effects, characteristic properties, wall compatibility conditions, connections between inviscid and viscous flow,
flow topology, quasi-one- and two-dimensional flows, laminar-turbulent transition and turbulence. Though the primary flight speed range is
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that of civil air transport vehicles, flows past other flying vehicles up to hypersonic speeds are also considered. Emphasis is put on general
three-dimensional attached viscous flows and not on three-dimensional boundary layers, as this wider scope is necessary in view of the
theoretical and practical problems that have to be overcome in practice. The specific topics covered include weak, strong, and global
interaction; the locality principle; properties of three-dimensional viscous flows; thermal surface effects; characteristic properties; wall
compatibility conditions; connections between inviscid and viscous flows; flow topology; quasi-one- and two-dimensional flows; laminarturbulent transition; and turbulence. Detailed discussions of examples illustrate these topics and the relevant phenomena encountered in
three-dimensional viscous flows. The full governing equations, reference-temperature relations for qualitative considerations and estimations
of flow properties, and coordinates for fuselages and wings are also provided. Sample problems with solutions allow readers to test their
understanding.
Mimicking nature – from science fiction to engineering reality Humans have always looked to nature’s inventions as a source of inspiration.
The observation of flying birds and insects leads to innovations in aeronautics. Collision avoidance sensors mimic the whiskers of rodents.
Optimization algorithms are based on survival of the fittest, the seed-picking process of pigeons, or the behavior of ant colonies. In recent
years these efforts have become more intensive, with researchers seeking rules, concepts, and principles of biology to inspire new
possibilities in materials, mechanisms, algorithms, and fabrication processes. A review of the current state of the art, Biomimetics: Nature
Based Innovation documents key biological solutions that provide a model for innovations in engineering and science. Leading experts
address a wide range of topics, including: Artificial senses and organs Mimicry at the cell–materials interface Multiscale modeling of plant cell
wall architecture and tissue mechanics The making of biomimetic composites Electroactive polymer (EAP) actuators as artificial muscles EAPbased refreshable braille displays Biomimetic optics from the angles of biology and plants Biomimicry of flying birds, insects, and marine
biology Applications of biomimetics in manufacturing, products, and medicine Robotics, including the development of human-like robots
Biologically inspired design as a tool for interdisciplinary education The biomimetic process in artistic creation The final chapter outlines the
challenges to biomimetic-related innovation and offers a vision for the future. A follow-up to Biomimetics: Biologically Inspired Technologies
(2005), this comprehensive reference methodically surveys the latest advances in this rapidly emerging field. It features an abundance of
illustrations, including a 32-page full-color insert, and provides extensive references for engineers and scientists interested in delving deeper
into the study of biomimetics.
Whilst most contemporary books in the aerospace propulsion field are dedicated primarily to gas turbine engines, there is often little or no
coverage of other propulsion systems and devices such as propeller and helicopter rotors or detailed attention to rocket engines. By taking a
wider viewpoint, Powered Flight - The Engineering of Aerospace Propulsion aims to provide a broader context, allowing observations and
comparisons to be made across systems that are overlooked by focusing on a single aspect alone. The physics and history of aerospace
propulsion are built on step-by-step, coupled with the development of an appreciation for the mathematics involved in the science and
engineering of propulsion. Combining the author’s experience as a researcher, an industry professional and a lecturer in graduate and
undergraduate aerospace engineering, Powered Flight - The Engineering of Aerospace Propulsion covers its subject matter both theoretically
and with an awareness of the practicalities of the industry. To ensure that the content is clear, representative but also interesting the text is
complimented by a range of relevant graphs and photographs including representative engineering, in addition to several propeller
performance charts. These items provide excellent reference and support materials for graduate and undergraduate projects and exercises.
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Students in the field of aerospace engineering will find that Powered Flight - The Engineering of Aerospace Propulsion supports their studies
from the introductory stage and throughout more intensive follow-on studies.

Aerodynamics, Aeronautics, and Flight Mechanics
Aircraft Design explores fixed winged aircraft design at the conceptual phase of a project. Designing an aircraft is a complex
multifaceted process embracing many technical challenges in a multidisciplinary environment. By definition, the topic requires
intelligent use of aerodynamic knowledge to configure aircraft geometry suited specifically to the customer's demands. It involves
estimating aircraft weight and drag and computing the available thrust from the engine. The methodology shown here includes
formal sizing of the aircraft, engine matching, and substantiating performance to comply with the customer's demands and
government regulatory standards. Associated topics include safety issues, environmental issues, material choice, structural layout,
understanding flight deck, avionics, and systems (for both civilian and military aircraft). Cost estimation and manufacturing
considerations are also discussed. The chapters are arranged to optimize understanding of industrial approaches to aircraft design
methodology. Example exercises from the author's industrial experience dealing with a typical aircraft design are included.
Two-volume collection of case studies on aspects of NACA-NASA research by noted engineers, airmen, historians, museum
curators, journalists, and independent scholars. Explores various aspects of how NACA-NASA research took aeronautics from the
subsonic to the hypersonic era.-publisher description.
FLIGHT THEORY AND AERODYNAMICS GET A PILOT’S PERSPECTIVE ON FLIGHT AERODYNAMICS FROM THE MOST
UP-TO-DATE EDITION OF A CLASSIC TEXT The newly revised Fourth Edition of Flight Theory and Aerodynamics delivers a pilotoriented approach to flight aerodynamics without assuming an engineering background. The book connects the principles of
aerodynamics and physics to their practical applications in a flight environment. With content that complies with FAA rules and
regulations, readers will learn about atmosphere, altitude, airspeed, lift, drag, applications for jet and propelleor aircraft, stability
controls, takeoff, landing, and other maneuvers. The latest edition of Flight Theory and Aerodynamics takes the classic textbook
first developed by Charles Dole and James Lewis in a more modern direction and includes learning objectives, real world
vignettes, and key idea summaries in each chapter to aid in learning and retention. Readers will also benefit from the
accompanying online materials, like a test bank, solutions manual, and FAA regulatory references. Updated graphics included
throughout the book correlate to current government agency standards. The book also includes: A thorough introduction to basic
concepts in physics and mechanics, aerodynamic terms and definitions, and the primary and secondary flight control systems of
flown aircraft An exploration of atmosphere, altitude, and airspeed measurement, with an increased focus on practical applications
Practical discussions of structures, airfoils, and aerodynamics, including flight control systems and their characteristics In-depth
examinations of jet aircraft fundamentals, including material on aircraft weight, atmospheric conditions, and runway environments
New step-by-step examples of how to apply math equations to real-world situations Perfect for students and instructors in aviation
programs such as pilot programs, aviation management, and air traffic control, Flight Theory and Aerodynamics will also appeal to
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professional pilots, dispatchers, mechanics, and aviation managers seeking a one-stop resource explaining the aerodynamics of
flight from the pilot’s perspective.
Based on a 15-year successful approach to teaching aircraft flight mechanics at the US Air Force Academy, this text explains the
concepts and derivations of equations for aircraft flight mechanics. It covers aircraft performance, static stability, aircraft dynamics
stability and feedback control.
Already one of the leading course texts on aerodynamics in the UK, the sixth edition welcomes a new US-based author team to
keep the text current. The sixth edition has been revised to include the latest developments in compressible flow, computational
fluid dynamics, and contemporary applications. Computational methods have been expanded and updated to reflect the modern
approaches to aerodynamic design and research in the aeronautical industry and elsewhere, and new examples of ‘the
aerodynamics around you’ have been added to link theory to practical understanding. Expanded coverage of compressible flow
MATLAB(r) exercises throughout, to give students practice is using industry-standard computational tools. Contemporary
applications and examples help students see the link between everyday physical examples of aerodynamics and the application of
aerodynamic principles to aerodynamic design Additional examples and end of chapter exercises provide more problem-solving
practice for students

A single, comprehensive, in-depth treatment of both basic, and applied modern aerodynamics. Covers the fluid
mechanics and aerodynamics of incompressible and compressible flows, with particular attention to the prediction of lift
and drag characteristics of airfoils and wings and complete airplane configurations. Following an introduction to
propellers, piston engines, and turbojet engines, methods are presented for analyzing the performance of an airplane
throughout its operating regime. Also covers static and dynamic longitudinal and lateral-directional stability and control.
Includes lift, drag, propulsion and stability and control data, numerical methods, and working graphs.
Themechanicsofspace?ightisan olddiscipline.Itstopicoriginallywasthemotion of planets, moons and other celestial bodies
in gravitational ?elds. Kepler’s (1571 - 1630) observations and measurements have led to probably the ?rst
mathematical description of planet’s motion. Newton (1642 - 1727) gave then, with the devel- ment of his principles of
mechanics, the physical explanation of these motions. Since then man has started in the second half of the 20th
centuryto capture ph- ically the Space in the sense that he did develop arti?cial celestial bodies, which he brought into
Earth’s orbits, like satellites or space stations, or which he did send to planets or moons of our planetary system, like
probes, or by which p- ple were brought to the moon and back, like capsules. Further he developed an advanced space
transportation system, the U.S. Space Shuttle Orbiter, which is the only winged space vehicle ever in operation. In the
last two and a half decades there were several activities in the world in order to succeed the U.S. Orbiter, like the
HERMES project in Europe, the HOPE project in Japan, the X-33, X-34 and X-37 studies and demonstrators in the
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United States and the joint U.S. - European project X-38. However, all these projects were cancelled. The motion of
these vehicles can be described by Newton’s equation of motion.
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