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Introduction

In the most recent decade, middle and high schools across the United States have tried to incorporate engineering design into
traditional technology curriculum, with various degrees of success; however, “the fragmented focus and lack of a clear curriculum
framework” had been “detrimental to the potential of the field and have hindered efforts aimed at achieving the stated goals of
technological literacy for all students” (Smith and Wicklein, 2007, pp. 2-3). A report issued on September 8, 2009, by the Committee
on K-12 Engineering Education established by the National Academy of Engineering and the National Research Council, titled
Engineering in K-12 Education: Understanding the Status and Improving the Prospects (2009), confirmed the existence of similar
problems, such as the “absence of a clear description of which engineering knowledge, skills, and habits of mind are most important,
how they relate to and build on one another, and how and when (i.e., at what age) they should be introduced to students” (pp. 7-8; p.
151). K-12 engineering curriculum in the United States remains skeletal so far; its main focus is on generic design process using a
“trial-and-error” approach; and the coverage of analytic and predictive knowledge contents is generally in an “ad hoc” fashion and not
sequentially structured. In response to the above problems, many scholars have voiced their points of view. Hacker (2011) pointed out
that “trial-and-error problem solving takes substantial classroom time, and often does not allow teachers and students to focus on the
most important learning goals.” Lewis (2007, pp. 846-848) discussed the need to: (a). establish a “codified body of knowledge that can
be ordered and articulated across the grades” instead of short term efforts focused on a particular topic or unit, and (b). make
engineering education a coherent system with the creation of content standards for the subject area, in line with science and technology
education.

High School Age-possible Engineering Topics (Statics)
Research Questions and Practical Conceptual Framework

The above evaluation of the current status of K-12 engineering education in the United States could lead to these questions: (1).
“How could we determine what engineering analytic principles and predictive skills from what subject should be taught to students at
what Grade in the K-12 curriculum, in a rational and scientific way?” (2). “How could we make sure that what students learned from high
school engineering curriculum could be transferred to university programs?” Based on the way engineering curriculum has been
historically developed, | have constructed a practical conceptual framework to answer the above two questions. If we read any typical
information sheet for university level undergraduate engineering program, we will see that the courses are organized in a sequence based
on the fulfillment of pre-requisites in mathematics, physics, chemistry, technology and previous engineering courses; and these pre-
requisites are usually listed in course descriptions. Therefore, we could hypothesize that the same principles used historically in the



development of curricular structure in university undergraduate engineering programs could apply to the selection of K-12 age-possible
engineering analytic principles and predictive skills for any particular Grade, and for any particular subject of engineering. In addition,
based on the fact that university undergraduate engineering textbooks, especially those used in foundation courses (such as statics,
dynamics, strength of materials, engineering economics, etc.), all contain portions that are based on pre-calculus mathematics and
scientific principles which are usually covered in K-12 mathematics and science courses, we could also hypothesize that these pre-
calculus portions of engineering topics could possibly be taught at various Grade levels, provided that the pre-requisite pre-calculus
mathematics and science principles have been covered in previous Grade levels (or in some cases, taught as special topics); and the
coverage of such pre-requisites are usually mandated by the performance standards in mathematics and science established by any
particular state. This conceptual framework has been used as a practical tool for the initial determination of 9™ grade age-possible statics
and fluid mechanics topics. The step-by-step procedure or the “ideal” procedure (Locke, 2009a, pp. 26-27) includes the following (Figure
1): (1) selection of data source (selection of popular university undergraduate engineering textbooks and other instructional and learning
materials); (2) analysis of data source (careful reading of every paragraph in the body text as well as relevant computational formulas to
find and record the pre-requisite mathematics skills and scientific principles needed for each topic; (3) comparison (between the recorded
mathematics and science pre-requisites, and my interpretation of the mandates of the Performance Standards for Mathematics and
Sciences of the Department of Education of a selected state, in this case, the State of Georgia, to determine the Grade level for the age-
possible inclusion of the topics). I selected the State of Georgia’s Standards as a reference for the research because (1) the University of
Georgia, my alma mater, gave me the opportunity to study the subject of K-12 engineering education and (2) many professors at the
College of Education and the College of Agricultural and Environmental Sciences (Department of Biological and Agricultural
Engineering) offered me valuable advice and criticism. Due to the fact that the variations among the K-12 mathematics and science
performance standards of the 50 states are not substantial, the outcomes of the research should apply to other states with some reasonable
adaptations.
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Figure 1. The original research data table used to initially determine high school 9™
Grade age-possible statics topics.

After completing all lower-division undergraduate mechanical engineering courses plus two upper-division ones, and conducting a
careful and fairly thorough examination of many other college-level engineering textbooks, | have made the conclusion that all
engineering textbooks include the following major elements:

(1) Descriptive and informational: Paragraphs, data tables, charts, graphs, illustrations and photos that explain natural phenomena,
scientific principles, properties of materials, behaviors of structures and systems, in “plain English,” without going into the details
of analytic and predictive computations using formulas based on mathematics skills.

(2) Analytic and predictive: Mathematics-based formulas, including those used in pre-requisite physics and chemistry concepts,
principles and analysis, and those used in engineering analysis and design, and step-by-step procedures, including sample
problems with solutions, for analyzing problems, predicting outcomes, or designing systems or products; and these mathematics




skills could be at either pre-calculus level, i.e., arithmetic, trigonometry, geometry, algebra, or at calculus level, i.e., integration
and differentiation.

In terms of the relative amount of each of the above major elements in the overall composition of the content of the textbooks, all
sets of college-level engineering textbooks used in any particular course or subject could be classified into three major categories; i.e., (1)
Mixture of Pre-calculus and Calculus, (2) Heavily Pre-calculus, and (3) Heavily Descriptive and Informational. It takes different amounts
of time and efforts to examine different sets of textbooks under different categories in order to tentatively determine and select K12 age-
possible engineering content knowledge and skills, including descriptive and informational materials, analytic and predictive
computational formulas and step-by-step problem solving procedures; and the procedure of this examination include (a) interpretation of
the mandates of the Performance Standards for Mathematics and Sciences of the Department of Education of a selected state, in this case,
the State of Georgia, to create a coded list of items of mathematics, physics and chemistry concepts and skills, such as M4G3 24" Grade
(1B) shown in Figure 1, from the original online government document, to be used for comparison with the mathematics, physics and
chemistry concepts and skills found from the relevant textbooks; (b) paragraph-by-paragraph or page-by-page examination of the selected
textbooks for the extraction and documentation of the mathematics, physics and chemistry concepts and skills needed to understand the
content and to solve homework problems; and (c) comparison between the interpreted, itemized and coded lists of Performance Standards
and the items extracted from the textbooks, to tentatively determine and select sections and chapters in the textbooks that could be K12
age-possible. In the United States, we have a very decentralized management structure for the publication and adaptation of textbooks;
and this is especially true for textbooks used in the institutions of higher education where professors usually select textbooks out of their
own choices free from government intervention; for any college courses or subject, we can find several excellent and popular textbooks,
all of them cover a majority of similar topics plus a small number of different ones; therefore, to be holistic and comprehensive, at least
two of the most popular textbooks will be used, one as the “primary source of data” and the rest as “secondary source of data” and
“additional sources of data.” The nature of composition of the above-mentioned three major categories of textbooks and the average
amount of time it takes for their examination are as follows:

1. Mixture of Pre-calculus and Calculus: Textbooks under this category include, for the undergraduate mechanical engineering
major, those used in the courses of statics, dynamics, strength of materials, electric machines, mechanical design, aerodynamics,
fluid mechanics, electrical circuits, heat transfer, thermodynamics, and others. For these textbooks, calculus and pre-calculus skills
are used intermittently throughout substantial portions of most of the chapters. These textbooks are usually voluminous and the
numbers of pages range from 600 to 900. Therefore, a thorough investigation of all paragraphs, formulas, and even sample
problems in the textbooks, and a very detailed record of all pertinent information in tabular forms is needed to determine and to
select K-12 age-possible engineering topics for different grade levels. My research projects on the subjects of statics and fluid
mechanics have been completed this way. This procedure is very thorough and time-consuming and for one subject, it takes




between 3 to 5 weeks for one textbook (the “primary source of data”), and additional 1 to 2 weeks for another textbook (the
“secondary source of data” used to pick up additional K12 age-possible topics); these amounts of time cover careful reading of all
chapters, sections, and even appendices and glossaries throughout the entire textbooks, analysis and recording of mathematics,
physics and chemistry concepts and skills involved, typing of titles of chapters, sections, formulas, names of pre-requisite items,
write-ups of conclusions, as well as a section-by-section review. Typing of titles of chapters, sections, and formulas could take up
to one third of the above amounts of time needed for the research. It is the exact or “ideal” procedure advocated in my published
Vision Paper.

Heavily Pre-calculus: Textbooks under this category include those used in the courses of engineering economics, probability and
statistics, and others. For these textbooks, the mathematics skills involved in the majority or even the overwhelming majority of
chapters and sections are at pre-calculus level; the calculus skills involved in a few sections or chapters are the very beginning
ones such as [first integral] and [first derivative]; and the principles and skills related to physics and chemistry are also the very
basic ones; therefore, a less time-consuming approach is used to determine and select K12 age-possible engineering topics, by
carefully examine each page in the textbooks to record (1) the pre-calculus level mathematics skills as well as physics and
chemistry concepts, principles and skills found in all pages; (2) the calculus-level mathematics skills found in some pages, the
page numbers where these calculus skills are found, the numbers and names as well as the pages ranges of the sections involving
the calculus skills; and (3) result of comparison between the pre-calculus skills as well as physics and chemistry concepts and
skills found throughout the textbooks, and the mandates of the Performance Standards for Mathematics and Sciences of the
Department of Education of a selected state, in this case, the State of Georgia, to determine the earliest Grade level for the age-
possible inclusion of the topics. My research projects on the subjects of engineering economics, probability and statistics, and
engineering materials have been completed this way. This procedure is fairly thorough but much less time-consuming because no
record of mathematics-based formulas or typing of the names of chapters and sections of the textbooks that involve only pre-
calculus mathematics skills is needed, and for one subject, it takes between 5 to 7 days for one textbook (the “primary source of
data) and additional 2 to 4 days for another textbook (the “secondary source of data). These amounts of time cover careful
reading of all chapters, sections, and even appendices and glossaries throughout the entire textbooks, analysis and recording of
mathematics, physics and chemistry concepts and skills involved as pre-requisites, typing of page numbers and titles of chapters
and sections involving calculus stills as well as numbers of the individual pages involved, write-ups of conclusions, as well as a
section-by-section review. It is a convenient and “ad hoc” revision of the “ideal” procedure advocated in my published Vision
Paper.

Heavily Descriptive and Informational: Textbooks under this category include those used in the courses of introduction to
science, engineering and technology, ethics and professionalism in engineering, and others. These textbooks involve little or no




mathematics skills; their primary goal is to expose students to broad knowledge about engineering, science, technology, as well as

their relationship with “other stuff” such as society, ecology, legal system, philosophy, and others. Similar method as the one used

for the “Heavily Pre-calculus” textbooks is used here but the amounts of time spent is substantially reduced because, for the

“Heavily Descriptive and Informational” textbook, mathematics, physics and chemistry pre-requisites are rarely involved. For one

subject, it takes between 1 to 3 days for one textbook (the “primary source of data’) and additional 1 to 2 days for another
textbook (the “secondary source of data”). These amounts of time cover careful reading of all chapters, sections, and even
appendices and glossaries throughout the entire textbooks, analysis and recording of a few mathematics, physics and chemistry
concepts and skills involved as pre-requisites, write-ups of conclusions, as well as a section-by-section review. It is a convenient,
“ad hoc” and more drastic revision of the “ideal” procedure advocated in my published Vision Paper.

Sources of Data

Table 1 lists (1) the college-level Textbook 1 (the “primary source of data”) used for the extraction of analytic and predictive
principles and computational formulas related to the subject of statics, and (2) the instructor’s or student’s solution manuals used to
double-check for the mathematics computational skills needed for the study of various topics of statics contained in the selected.

Table 1. Data Source (Statics Textbook)

Main Textbook

Instructor’s Solution Manuals

Title

Vector Mechanics for Engineers
Statics, 7" Edition

Instructor’s and Solutions Manual to
Accompany Vector Mechanics for
Engineers — Statics, 7" Edition,
Volume 1

Instructor’s and Solutions Manual to
Accompany Vector Mechanics for
Engineers — Statics, 7" Edition,
Volume 2

Authors

Ferdinand P. Beer & E. Russell
Johnston & Elliot R. Eisenberg

Ferdinand P. Beer & E. Russell
Johnston & Elliot R. Eisenberg

Ferdinand P. Beer & E. Russell
Johnston & Elliot R. Eisenberg

Publisher

McGraw-Hill Higher Education

McGraw-Hill Higher Education

McGraw-Hill Higher Education

Year

2004

2004

2004

ISBN

0-07-230493-6

10: 0072536055

10: 0072962623



http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_1?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Ferdinand%20P.%20Beer%20%26%20E.%20Russell%20Johnston%20%26%20Elliot%20R.%20Eisenberg
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_1?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Ferdinand%20P.%20Beer%20%26%20E.%20Russell%20Johnston%20%26%20Elliot%20R.%20Eisenberg
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_1?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Ferdinand%20P.%20Beer%20%26%20E.%20Russell%20Johnston%20%26%20Elliot%20R.%20Eisenberg
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_1?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Ferdinand%20P.%20Beer%20%26%20E.%20Russell%20Johnston%20%26%20Elliot%20R.%20Eisenberg
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_1?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Ferdinand%20P.%20Beer%20%26%20E.%20Russell%20Johnston%20%26%20Elliot%20R.%20Eisenberg
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_1?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Ferdinand%20P.%20Beer%20%26%20E.%20Russell%20Johnston%20%26%20Elliot%20R.%20Eisenberg

Original Research Data

Table 2 (Statics Topic List - Engineering Topics Mathematics and Science Pre-requisite Completion Chart for the Subject of
Statics) constitute the original research data; the way data is recorded and analyzed is shown in Figure 1. The leftmost column in the
Table 1 (Statics Topic List - Engineering Topics Mathematics and Science Pre-requisite Completion Chart for the Subject of Statics)
contains

1. Thetitles of each section under a particular chapter in the selected textbook, which in general represent particular sets of statics
related engineering analytic and predictive principles, in a qualitative and explanatory way;

2. Computational formulas, which symbolically represent the above engineering analytic and predictive principles, in a quantitative
and mathematical way.

The middle column (divided into two sub-columns, i.e., Math, and Physics/Chemistry, is reserved for recording mathematics and
science (physics and chemistry) pre-requisites for understanding the knowledge content and using the formulas contained in the
particular chapters or sections, as well as the grade levels these pre-requisites are expected to be fulfilled according to Georgia
Performance Standards.

The right column records the prediction on the possible grade a particular chapter or section could be taught to K12 students.
Findings from the Research Project

Table 3A (Pre-Calculus Based Statics Topics That Possibly Could Be Taught at 9th Grade), Table 3B (Pre-Requisite
Mathematics and Science Topics to Be Reviewed Before Teaching the Pre-Calculus Portion of Statics Topics to 9th Grade Students),
Table 4A (Calculus Based Statics Topics for Post-Secondary Engineering Education), and Table 4B (Pre-Requisite Math and Science
Topics to Be Reviewed Before Teaching the Calculus Portion of Statics Topics) constitute the outcomes of the research, which is
presented here to the public as “public domain” knowledge, to be used as sources of reference by K12 engineering and technology
education practitioners and curriculum developers, nationally and internationally, including myself, of course!



Table 2. Statics Topics List

Engineering Topics Mathematics and Science Pre-requisite Completion Chart for the Subject of Statics

Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math Physics Sec | Ch
Chapter 1: Introduction
1.1: What Is Mechanics? [coordinate system] (M4G3) > 4" (2B) [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth | ot
1.2: Fundamental Concepts and Principles [measurement: time] (M2M2) = 2™ (2C) [Newton’s 1%, 2" and 3™ Laws] (SP1) = 97 (3C)
I - - = _mm, [Parallelogram Law for the Addition of [acceleration] (S8P3) > 8th (3C)
a=—=F=ma Fg=-F, F=G—73= Force/Vector Graphics] (MA3A10) > 11t (2H) [Newton’s Law of Gravitation] (S8P5) > 8t (3C)
—> To be taught as a special math topic [scientific inquiry] (S7CS9) >7" (3B)
1.3: Systems of Units [unit conversion] (M6M1) = 6" (2C) N/A gt
1.4: Conversion from One System of Units to Another
1.5: Method of Problem Solution [problem-solving] (M3N5) = 3 (2A) N/A 3
1.6: Numerical Accuracy [percent] (M5N5) - 5 (2A) N/A 5th
Chapter 2: Statics of Particles
2.1: Introduction [four operations] (M1IN3) - 1% (2A) + [force] (S4P3) > 4 (3A) 4| gh
Forces in a Plane (M2N3) > 2™ (1A), or (M7N1) > 7" (2A)
2.2: Force on a Particle. Resultant of Two Forces [coordinate system] (M4G3) - 4" (2B)
2.3: Vectors [vector graphics] (MA3A10) - 9™ (2H) [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) gth
2.4: Addition of Vectors -> To be taught as a special math topic
2.5: Resultant of Several Concurrent Forces
2.6: Resolution of a Force into Components [vector graphics] (MA3A10) = 9" (2H) [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth
2.7: Rectangular Components of a Force. Unit Vectors [trigonometric functions] (MA2G2) - 9™ (2F)
2.8: Addition of Forces by Summing x and y Components [four operations] (M1N3) = 1% (2A) + [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) gth
F=Fi+F,j F,=Fcoso (M2N3) > 2 (2A), or (M7N1) > 7t (2A)
E [square root] (M8N1) = 81" (2A)
Fy=Fsing tand=2" F=F +F [trigonometric functions] (MA2G2) = 10™ (2F)
” -> To be taught as a special math topic
[coordinate system] (M4G3) > 4" (2B)
2.9: Equilibrium of a Particle [sigma notation] (M6N1) = 6™ (1A) or (MA1A3) [force] (S4P3) = 4" (3A) or (S8P3) - 8™ (2C) gth
R=YF=FR+F+..=0 = R =>F=0 R =>F=0 - 9" (2E) - To be taught as a special math topic
R =YF =0 [four operations] (M1N3) = 1% (2A) +
(M2N3) > 2" (1A), or (M7N1) > 71" (2A)



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=4
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=43
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1458
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1070
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1371
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1397
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1249
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1079
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=296
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40

Table 2. Statics Topics List (Continued).

Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 2: Statics of Particles (Continued)
2.10: Newton's First Law of Motion [four operations] (M1N3) = 1% (2A) + [Newton’s 1%, 2" and 3 Laws] (SP1) - 9" (3C) | ot | gt
2.11: Problems Involving the Equilibrium of a Particle. (M2N3) > 2" (1A), or (M7N1) > 7" (2A) [acceleration] (S8P3) - 8th (3C)
Free-Body Diagrams
Forces in Space [four operations] (M1N3) > 1% (2A) + [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth

2.12: Rectangular Components of a Force in Space
F,=Fcosd, F,=Fsing,

F, =F,cos¢=Fsing cos¢ F,=F, sing=Fsing sing

F’=F,+F,=F,+F,+F, > F=[F +F +F

F,=Fcosd, F,=Fcosd, F,=Fcosd, (0°<6,,,<180")
F=F,i+Fj+Fk
If:F(cosaxf+cosay]+cosezlz)
F, d R
cosax:i:d—x:& cosf, =L =—"L=—" cos&zzi:d—zzi
F d R F d R F d R
-1 FX(Y 2) -1 dX(y 2) 2 2 2
Os(y.) =COS ~ = C0S 2 F=/F}+F}+F,
' F d
N N . ~ ~ F . .od, .
A=00s6,1 +¢0s6, | +cosd,k i-E i:d—X == k:$
F d d

cos? 6, +c0s? 4, +c0s? 0, =1 — A+2+i=1

(M2N3) > 2" (1A), or (M7N1) > 7" (2A)
[square root] (M8N1) - 81 (2A)
[trigonometric functions] (MA2G2) = 101 (2F)
-> To be taught as a special math topic
[coordinate system] (M4G3) - 4™ (2B)
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Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas

Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 2: Statics of Particles (Continued)
2.13: Force Defined by Its Magnitude and Two Points on [four operations] (M1N3) = 1% (2A) + [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) gih | gt
Its Line of Action (M2N3) = 2 (1A), or (M7N1) > 7t (2A) [Newton’s 1%, 2 and 3 Laws] (SP1) = 9% (3C)
MN=d,i+d, j+dk [square root] (M8N1) > 8" (1A)
_ [trigonometric functions] (MA2G2) > 10t (2F)
J_MN _ l(d P+d,j+dK) - To be taught as a special math topic
MN d° T [coordinate system] (M4G3) - 4t (2B)
Ay =X(¥,2), = X(y,2), d=,/d2+d2+d?
F= Fi:%(dfhdgimfli)
F - Fd, F, :5 F - Fd,
d d d
2.14: Addition of Concurrent Forces in Space [four operations] (M1IN3) = 1% (2A) + [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) gth
5 NE p. [BZinlip? (M2N3) > 2 (1A), or (M7N1) > 7t (2A) [Newton’s 1%, 2 and 3% Laws] (SP1) = 9% (3C)
R= ZF R=yRe+Ry+R; [square root] (M8N1) - 8" (2A)
R,I +R, ] j+R, k= (ZF )l (ZF ) +(ZFZ)IZ [trigonometric functions] (MA2G2) - 10 (2F)
-> To be taught as a special math topic
[coordinate system] (M4G3) > 4 (2B)
2.15: Equilibrium of a Particle in Space [coordinate system] (M4G3) - 4™ (2B) [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) gth
[four operations] (M1N3) = 1% (2A) + [Newton’s 1%, 2" and 3™ Laws] (SP1) = 9" (3C)
R=DF=F+R+.=0 » R=}F=0 R,=3F =0 R=}F=0 (M2N3) > 21 (1A), or (M7N1) > 71" (2A)
a b c| x| fax+by+cz| ja b c| [FR] |0 [linear algebra](MA2AG) (MA2A7)
d e fix|y|=ldx+ey+fz| |d e f|x|F,|=|0 (MA2A8) (MA2A9) > 10th (2G)
g h i]|z] [ogx+hy+iz] [g h i [F] [0 - To be taught as a special math topic
Re=>F,=0 aF +bF,+cF,=0 [a b c] [F] [aF,+bF,+cF,
R,=>F,=0 dF +eF,+fF,=0 |d e f|x|F,|=|dF +eF,+ fF,
RZZZFzZO gF, +hF, +iF;, =0 |g h i F, gF, +hF, +iF,
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Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 3: Rigid Bodies - Equivalent Systems of Forces
3.1: Introduction [four operations] (M1N3) = 1% (2A) + [force] (S4P3) - 41 (3A) gt gth
3.2: External and Internal Forces (M2N3) > 2" (2A) [motion] (SKP2) > K (3A)
3.3: Principle of Transmissibility. Equivalent Forces [geometry: point, axis/line, 3D body]
(M6G1) (M6G2) (M6M3) > 6™ (2B)
3.4: Vector Product of Two Vectors [trigonometric functions] (MA2G2) = 101 (2F) [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth
V=PxQ V=PQsing VLP V1Q VL Plane, -> To be taught as a special math topic [motion] (SKP2) > K (3A)
= [z =)\ = - =\ s = = cross product] = To be taught as a special math
Fj><<41+ﬂQ2):ﬂP><?1+AP><Q2 4(PTQ)4>< foﬁst) [cross p ] topic g P
V=GxP=—(PxQ) GxP#PxG PxG=-V
ﬁx(@1+Q2)= ﬁx@l+ﬁ><Q2 QxP=PxQ
V=0xP=—(PxQ) PxG=V V=PxG (FxG)xS=Px(@x$)
3.5: Vector Products Expressed in Terms of Rectangular [trigonometric functions] (MA2G2) - 10" (2F) [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) gth
Components [cross product] = To be taught as a special math
ixi=jxj=kxk=0 ixj=k jxk=i kxi=]j topic _
Pxk=] ixic-k Kxj=-i [dot product] = To bt%;aigght as a special math
P=Pi+Pj+Pk Q=Qi+Q,j+Qk
P K
V=PxQ=|P P, P|=V,i+V,j+Vk
Q. Q Q
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Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas

Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 3: Rigid Bodies - Equivalent Systems of Forces (Continued)
3.6: Moment of a Force about a Point [four operations] [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) gih | gt
M,=FxF M,=rFsind=Fd (MIN3) > 1% (1A) + (M2N3) > 2 (2A)
Foyoh g, dLF [geometry: point, axis/line, 3D body]
™ Vposition 7T Srof (M6G1) (M6G2) (M6M3) - 6t (2B)
P oK [\cross product] = To be taught as a special math
Vip=FxF=|x y z|=MJi+M j+Mk topic _
E F F [dot product] = To be taught as a special math
ooy topic
M, =yF,—zF, M, =—(xF,—zF,)=zF —xF, M, =xF, —YF, [linear algebra](MA2A6) (MA2A7)
(MA2A8) (MA2A9) > 10t (2G)
-> To be taught as a special math topic
3.7: Varignon's Theorem [four operations] [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth
= (g | B v E 4oFxF (M1N3) > 15t (1A) + (M2N3) > 2M (2A)
rx (Fl +F ) FxF+TxF .. [cross product] = To be taught as a special math
topic
[dot product] = To be taught as a special math
topic
3.8: Rectangular Components of the Moment of a Force [four operations] [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) gth
¢ 5 K (M1N3) > 15t (1A) + (M2N3) > 2™ (2A)
_ R J [cross product] = To be taught as a special math
Mg =TyexF =Xae Yue Zus topic
F, Fy F,
e = Xagl + Yael +2Za6K
Xas =X~ Xg Yas=Ya—Y¥s Zag=Za— I
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 3: Rigid Bodies - Equivalent Systems of Forces (Continued)
3.9: Scalar Product of Two Vectors [four operations] [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) gih | gt
FeB=POCOSO=PO +PO +PO. O=,. . (MIN3) > 1% (1A) + (M2N3) > 2 (2A)
B ? 4Q o iQX B yQy_ jQZ e [dot product] = To be taught as a special math
FeQ=QeP Fe(Q,+Q,)=PeQ,+FeQ, topic
P, =Pei=P cosd, +P,cos, + P, cosé,
(More formulas on p. pp. 94-95)
3.10: Mixed Triple Product of Three Vectors [four operations] [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) gth
s, S, S (MIN3) = 1% (1A) + (M2N3) = 2 (2A)
= (5 =\ | ‘ [cross product] = To be taught as a special math
Se(FxG)=|p, P, P, topic
Q, Q Q
3.11: Moment of a Force about a Given Axis [four operations] [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth
) (MIN3) > 1 (1A) + (M2N3) = 2 (2A)
A - ooy [dot product] = To be taught as a special math
MOLzﬂ.Mozgo(er)z X y z topic
F, F, F
(More formulas on p. pp. 98)
3.12: Moment of a Couple [four operations] [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) gth
M=FxE M =rEsing="Fd (MIN3) > 15t (1A) + (M2N3) = 21 (2A) [motion] (SKP2) > K (3A)
[trigonometric functions] (MA2G2) = 101 (2F) [lever] (S4P3) = 4" (3A)
-> To be taught as a special math topic
[cross product] = To be taught as a special math
topic
3.13: Equivalent Couples [four operations] [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) gt
Fd, = F,d, (MIN3) > 1 (1A) + (M2N3) > 2 (2A) [motion] (SKP2) > K (3A)
[geometry: point, axis/line, 3D body] [lever] (S4P3) = 4t (3A)
(M6G1) (M6G2) (M6M3) > 61" (2B)
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 3: Rigid Bodies - Equivalent Systems of Forces (Continued)
3.14: Addition of Couples [four operations] [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) gih | gt
M=FxR=Fx(F+F)=FxF+FxF, M=M,+M, (MIN3) > 1% (1A) + (M2N3) > 2 (2A)
[cross product] = To be taught as a special math
topic
3.15: Couples Can Be Represented by Vectors [vector graphics] (MA3A10) = 11 (2H) [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth
—> To be taught as a special math topic
3.16: Resolution of a Given Force Into a Force at O and a [four operations] [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) gth
Couple (MIN3) S 15t (1A) + (M2N3) > 2" (2A)
Mg =F'xF =(F+5)xF =FxF+§xF My =M, +5xF [cross product] - To be taught as a special math
topic
3.17: Reduction of a System of Forces to One Force and [four operations] [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth
One Couple (MIN3) > 1%t (1A) + (M2N3) > 2" (2A)
R=NE MR=N"M. = FxE [cross product] = To be taught as a special math
-3 g - XM, - 2 (<)
My =My +5xR T =xi+yj+2zK
F=Fi+F,j+Fk R=Ri+R,j+Rk
M§=Mfi+M}j+MFk
3.18: Equivalent Systems of Forces [four operations] [force] (S4P3) > 41 (3A) or (S8P3) - 8™ (3C) gth
SE=YF & SM,=YM, (MIN3) S 15t (1A) + (M2N3) > 2" (2A)
i th
SE-SF and 3N, =N, [coordinate system] (M4G3) - 4" (2B)
2LR=2F 2R =2F, YR=2F,
M =DMy IM =DM, M, =D MY
3.19: Equipollent Systems of Vectors [vector graphics] (MA3A10) = 11" (2H) [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth
—> To be taught as a special math topic
3.20: Further Reduction of a System of Forces [coordinate system] (M4G3) - 4™ (2B) [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) gt
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Engineering Subject: Statics

4.1: Introduction
>F=0 >F=0 YF=0 >F=0
SN =Y ([FxF)=0 SM,=0 M, =0 3M,=0

4.2: Free-Body Diagram

Equilibrium in Two Dimensions
4.3: Reactions at Supports and Connections for a Two-
Dimensional Structure

4.4: Equilibrium of a Rigid Body in Two Dimensions
F,=0 M,=M,=0 M,=M,

Y F=0 >F,=0 >M,=0
D M,=0 >Mg=0 >M;=0

4.5: Statically Indeterminate Reactions. Partial Constraints

4.6: Equilibrium of a Two-Force Body

4.7: Equilibrium of a Three-Force Body

[sigma notation] (M6N1) - 6" (1A) or (MA1A3)
- 9" (2E) - To be taught as a special math topic
[coordinate system] (M4G3) - 4™ (2B)

[Newton’s 3" Law: Action and Reaction]
(SP1) > 9t (3C)

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 3: Rigid Bodies - Equivalent Systems of Forces (Continued)
3.21: Reduction of a System of Forces to a Wrench [four operations] [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) gih | gt
M, ReM& M, ReMZ? (MIN3) S 15t (1A) + (M2N3) > 2" (2A) [motion] (SKP2) > K (2A)
p= R M, = R p= R R [geometry: point, axis/line, 3D body] [lever] (S4P3) - 4t (2A)
L (M6G1) (M6G2) (M6M3) - 6t (2B)
M,=pR — 1 +IxR=Mg [trigonometric functions] (MA2G2) - 10t (2F)
! PR+FxR=M - To be taught as a special math topic
[dot product] = To be taught as a special math
topic
[ cross product] = To be taught as a special math
topic
Chapter 4: Equilibrium of Rigid Bodies
[force] (S4P3) = 4™ (3A) or (S8P3) - 81 (3C) gth gth
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Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 4: Equilibrium of Rigid Bodies (Continued)
Equilibrium in Three Dimensions [sigma notation] (M6N1) - 6™ (1A) or (MAL1A3) [force] (S4P3) = 4" (3A) or (S8P3) > 8 (3C) | 9" | 9
4.8: Equilibrium of a Rigid Body in Three Dimensions - 9t (2E) - To be taught as a special math topic [Newton’s 3™ Law: Action and Reaction]
SE=0 Y Ny=Y(xF)=0 [coordinate system] (M4G3) > 4" (2B) (SP1) > 9% (3C)
> F,=0 >F =0 >F=0
dM,=0 >M,=0 >M,=0
4.9: Reactions at Supports and Connections for a Three-
Dimensional Structure
Chapter 5: Distributed Forces: Centroids and Centers of Gravity
5.1: Introduction [coordinate system] (M4G3) > 4™ (2B) [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) PS | PS
Areas and Lines [sigma notation] (M6N1) = 6" (1A) or (MA1A3) [Newton’s Law of Gravitation] (S8P5) = 81 (3C)
5.2: Center of Gravity of a Two-Dimensional Body > o (2E) > To be taught as a special math topic
Plate: D'F,: W =AW, + AW, +...+ AW, [integration] > 12" (To be taught)
DMy KW =X AW + X,AW + ...+ X, AW
DM, YW =y AW + Y, AW 4.+ Y, AW
w :jdw W :jxdw W :_[ydW
Wire: Y M, SW=3XAW >'M, : yW =) yAW
5.3: Centroids of Areas and Lines [measurement: area, weight, thickness] [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) PS
) _ B on o (M6M1) (M6M2) - 6™ (2C) [Newton’s Law of Gravitation] (S8P5) = 8 (3C)
Plate: AW =pAA W = A XA*J.XdA yA*IydA [integration] = 12" (To be taught)
Line: AW =jaAL XL=[xdL yL=[ydL
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Table 2. Statics Topics List (Continued).

17

Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 5: Distributed Forces: Centroids and Centers of Gravity (Continued)
[integration] = 12 (To be taught) [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) PS PS
[coordinate system] (M4G3) - 4™ (2B) [Newton’s Law of Gravitation] (S8P5) = 8 (3C)
[two-dimensional figures: circle, arc, triangle,
- . ellipse, parabolic]
5.4: First Moments of Areas and Lines (M1G1) (M1G2) > 1% (1B) +
XA=Q, = [xdA yA=Q, =[ydA (MA2G4) - 10 (2F)
-> To be taught as a special math topic
[special two-dimensional figures: parabolic
spandrel, general spandrel]
-> To be taught as a special math topic
] . . [coordinate system] (M4G3) > 4™ (2B) [force] (S4P3) - 4™ (3A) or (S8P3) - 8" (3C) PS
5.5: Composite Plates and Wires [sigma notation] (M6N1) > 6" (LA) or (MA1A3) | [Newton’s Law of Gravitation] (S8P5) - 8" (3C)
XZW = ZWV Y ZW = Z yw - 9 (2E) - To be taught as a special math topic
Q,=XYA=%A Q =YY A=DYyA [measurement: area, weight, thickness]
= XLA=2 2A=2 (M6M1) (M6M2) > 6 (2C)
] L . . [integration] = 12 (To be taught) [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) PS
5.6: Determination of Centroids by Integration [coordinate system] (M4G3) > 41 (2B) [Newton’s Law of Gravitation] (S8P5) - 8" (3C)
Q, =XA= j Xy0A Q, =yA= j y,dA [areas of geometric shapes: circle, triangle, etc.]
(M5M1) = 5! and (2B) (M6M2) - 6t (2C)
. _ : integration: area of surface of revolution, curve, force] (S4P3) = 4 (3A) or (S8P3) = 8t (3C PS
5.7: Theorems of Pappus-Guldinus
A=27yL V =27yA voluge ofthb(ody l;)f revorllu)tion] [Newton’s Law of Gravitation] (S8P5) = 8™ (3C)
12" (To be taught
[coordinate system] (M4G3) - 4™ (2B) [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) PS
5.8: Distributed Loads on Beams [integration] [Newton’s Law of Gravitation] (S8P5) = 8 (3C)
Ot Cfan _ s - 12" (To be taught)
W= IoWdX W= .[dA_ A (OPW = .[XdW (OP)A= .[onA [areas of geometric shapes: circle, triangle, etc.]
(M5M1) = 5t and (2B) (M6M2) - 6t (2C)
5.9: Forces on Submerged Surfaces [areas of geometric shapes: circle, triangle, etc.] [force] (S4P3) > 4™ (3A) or (S8P3) > 8" (3C) | 8"
W= bp _ b)fh (M5M1) - 51 and (2B) (M6M2) > 6™ (2C) F?S
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 5: Distributed Forces: Centroids and Centers of Gravity (Continued)
Volumes [coordinate system] (M4G3) - 4™ (2B) [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) PS | PS
5.10: Center of Gravity of a Three- Dimensional Body. [volume: sphere, cone, pyramid] [Newton’s Law of Gravitation] (S8P5) = 8 (3C)
Centroid of a Volume (M5M4) - 5t (1B) (M6M3) - 6™ (2B)
W = [xdW W =[ydw 2w = [zdw (MA1G5) > 9" (2F)
[volume: ellipsoid, paraboloid]
V=[xV gV =[ydv zv=[zdv - To be taught as a special math topic
5.11: Composite Bodies i [integration]f% %‘2“‘ (T]? be tflught)
e _ T N 5 N integration: area of surface of revolution, curve,
XIW =2 %W YO W=2yW ZPW=>W volume of body of revolution]
XPV=3%XV YIV=1W ZYV=>11v > 12'" (To be taught)
5.12: Determination of Centroids of Volumes by
Integration
RV =[x, dV gV =[y,dv 2V =[z,dv =V = [x,dV
Chapter 6: Analysis of Structures
6.1: Introduction [sigma notation] (M6N1) - 6™ (1A) or (MA1A3) [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) gih | gth
Trusses - 9 (2E) - To be taught as a special math topic [Newton’s 3" Law: Action and Reaction]
6.2: Definition of a Truss [four operations] (M1N3) = 1% (1A) + (M2N3) > (SP1) > 9" (3C)
6.3: Simple Trusses 2" (1A), or (M7N1) > 7 (2A)
6.4: Analysis of Trusses by the Method of Joints [coordinate system] (M4G3) > 4" (2B)
6.5: Joints under Special Loading Conditions
6.6: Space Trusses
6.7: Analysis of Trusses by the Method of Sections
6.8: Trusses Made of Several Simple Trusses
Frames and Machines [trigonometric functions] (MA2G2) - 10 (2F) [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth
6.9: Structures Containing Multiforce Members [coordinate system] (M4G3) - 4™ (2B) [Newton’s 3" Law: Action and Reaction]
[sigma notation] (M6N1) - 6" (1A) or (MA1A3) (SP1) = 9t (3C)
6.10: Analysis of a Frame - 9t (2E) - To be taught as a special math topic
6.11: Frames Which Cease to Be Rigid When Detached [four operations] (MIN3) > 1% (2A) +
from Their Supports (M2N3) > 2™ (1A), or (M7N1) > 7" (2A)
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas

Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec [ Ch
Chapter 6: Analysis of Structures (Continued
[sigma notation] (M6N1) = 6" (1A) or (MA1A3) [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth | ot
- 9" (2E) - To be taught as a special math topic [Newton’s 3" Law: Action and Reaction]
[four operations] (M1N3) = 1% (2A) + (SP1) - 9" (3C)
6.12: Machines (M2N3) > 2" (1A), or (M7N1) > 7t" (2A)
[trigonometric functions] (MA2G2) = 10 (2F)
-> To be taught as a special math topic
[coordinate system] (M4G3) = 4 (2B)
Chapter 7: Forces in Beams and Cables
7.1: Introduction [sigma notation] (M6N1) - 6™ (1A) or (MAL1A3) [force] (S4P3) > 41 (3A) or (S8P3) - 8™ (3C) PS | PS
7.2: Internal Forces in Members - 9t (2E) - To be taught as a special math topic
[four operations] (M1N3) = 1% (2A) +
Beams (M2N3) > 2 (2A), or (M7N1) > 7t (2A)
7.3: Various Types of Loading and Support [integration] > 12 (To be taught)
7.4: Shear and Bending Moment in a Beam
7.5: Shear and Bending-Moment Diagrams
7.6: Relations among Load, Shear, and Bending Moment [sigma notation] (M6N1) = 6™ (1A) or (MA1A3) [force] (S4P3) = 41 (3A) or (S8P3) - 8™ (3C) PS
av - 9t (2E) - To be taught as a special math topic
dx [four operations] (M1N3) = 1% (1A) +
Vp -V, = —rD wdx = —wx = = -(Area under load curve between Can D) (M2N3) > zrjd (1A), or (M7N1) > 7* (2A)
e [integration] = 121" (to be taught)
a _y, [differentiation] = 12 (to be taught)
dx
My -M¢ = j;Dde = —(Area under shear curve between Can D)
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https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=296
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40

Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start the
Topic
Math | Physics Sec [ Ch
Chapter 7: Forces in Beams and Cables (Continued)
Cables [sigma notation] (M6N1) - 6 (1LA) or (MALA3) [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gt PS
7.7: Cables with Concentrated Loads - 9t (2E) - To be taught as a special math topic
7.8: Cables with Distributed Loads [trigonometric functions] (MA2G2) = 10 (2F)
_ L I =rauvery W -> To be taught as a special math topic
Teosf=To Tsin@=W T=To+W" tanf= T, [four operations] (M1N3) > 1% (2A) +
: - (M2N3) > 2" (2A), or (M7N1) > 7" (2A)
79 F\’A‘;"erbom Cable [square root] (M8N1) > 81 (2A)
Y=o
7.10: Catenary [sigma notation] (M6N1) - 6™ (1A) or (MAL1A3) [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) PS

T = T2 +ws? c:T—0 To=wec W=ws T=wyc?+s’
W

T weds
dx = dscosd = 2ds = ——
T wv/c? + s
S
X = _[s ds __ c[sinh’li} —¢sinh 3
o 2 clo c

s
1+—
c

X X
s=csinh= y=ccosh= y*-s*=c® To=wc W =ws
c c

T=wy h=y,=c

- 9" (2E) - To be taught as a special math topic
[trigonometric functions] (MA2G2) - 9" (2F)
[four operations] (M1N3) > 15 (2A) +
(M2N3) > 24 (2A), or (M7N1) > 7t (2A)
[square root] (M8N1) = 81" (2A)
[integration] = 121" (to be taught)
[differentiation] = 121 (to be taught)



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1079
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=296
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1249
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1079
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=296
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1249
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40

Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start the
Topic
Math | Physics Sec | Ch
Chapter 8: Friction
8.1: Introduction [four operations] (M1N3) > 1t (2A) + [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gh | PS
8.2: The Laws of Dry Friction. Coefficients of Friction (M2N3) - 2" (2A), or (M7N1) > 7" (2A)
F,=uN F =N [trigonometric functions] (MA2G2) = 10" (2F)
8.3: Angles of Friction - To be taught as a special math topic
4N [surface] (M6M4) > 6™ (2B)
tang, = —:5— — tang, = u,
N N
F N
tan g, _Wk ﬂkT — tang, =y,
8.4: Problems Involving Dry Friction
8.5: Wedges
8.6: Square-Threaded Screws
Q= P% L=nP
8.7: Journal Bearings. Axle Friction
M =Rrsing, =Rry, 1, =rsing, =ry,
8.8: Thrust Bearings. Disk Friction [four operations] (M1N3) = 1% (2A) + [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) PS
AM = rAF = _THPAA (M2N3) > 2" (2A), or (M7N1) > 71" (2A)
T T aRI-RY) [integration] = 12 (to be taught)
3 uP 27 (R, , 22| 2t ke
M= ning— RZ)-[O Im rdrd6 = iR2 RziI [2+1}
— /ukp 1 R3 R
Al o R
3 3

Ringarea: M =§ykP EE : E} Fullcircle: M =§ykPR
8.9: Wheel Friction. Rolling Resistance [four operations] (M1N3) > 1t (2A) + [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) gth
Pr=Wb (M2N3) > 2" (2A), or (M7N1) > 71 (2A)



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1409
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40

Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start the
Topic
Math | Physics Sec [ Ch
Chapter 8: Friction (Continued)
[sigma notation] (M6N1) = 6" (1A) or (MA1A3) [force] (S4P3) = 4™ (3A) or (S8P3) = 87 (3C) | PS PS

8.10: Belt Friction

T T
In-2= 2 —enf
T, up T,

(For other formulas, refer to pp. 451-452)

- 9 (2E) - To be taught as a special math topic
[four operations] (M1N3) - 1% (2A) +
(M2N3) = 2" (2A), or (M7N1) > 7" (2A)
[trigonometric functions] (MA2G2) - 10" (2F)
-> To be taught as a special math topic
[logarithmic functions] (MA2A4) - 10™ (2E)
- To be taught as a special math topic
[integration] = 12™" (to be taught)
[differentiation] = 12" (to be taught)



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1079
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=296
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=318
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40

Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start the
Topic
Math | Physics Sec [ Ch
Chapter 9: Distributed Forces: Moments of Inertia
9.1: Introduction [integration] - 12 (to be taught) [force] (S4P3) = 4™ (3A) or (S8P3) = 81 (3C) PS PS

Moments of Inertia of Areas
9.2: Second Moment, or Moment of Inertia, of an Area

R =jkydA=kjydA M =jky2dA=kjy2dA
R=j7ydA=yjydA M, =jy2dA=7jy2dA

9.3: Determination of the Moment of Inertia of an Area by
Integration

Ixz_[ysz Iyz‘[xsz dA=bdy dli =y?bdy

h 1 1
l :Iobyzdy :gBH3 dl, :§y3dx dl, = x*dA = x*ydx

9.4: Polar Moment of Inertia
Js =J'r2 dA:j(x2 + yz)jAzjysz+Ix2dA

Jo==1,+1,

9.5: Radius of Gyration of an Area

[
I, =k’A — kxz\ﬁ I, =k:A > k, =,
A A

J
Jo=kA — k= Ko
9.6: Parallel-Axis Theorem

I:J'ysz

| =[y*dA=[(y+d)dA=[y2dA+2d[y'da+d? [da
I=T+Ad*> k’=k?>+d*> J,=J,+Ad> or ki=kZ+d’

[differentiation] = 121" (to be taught)
[four operations] (M1N3) > 1% (2A) +
(M2N3) = 2" (2A), or (M7N1) > 7" (2A)
[area] (M3M3) (M3M4) - 3" (2B)
[square root] (M8N1) - 81 (2A)
[coordinate system] (M4G3) > 4™ (2B)
[areas of geometric shapes: circle, triangle]
(M5M1) > 51 (2B)

[geometric shapes: ellipse] (MA2G4) - 10t
(2F) = To be taught as a special math topic
[three-dimensional bodies: thin rectangular
plate, rectangular prism] (M5M4) - 5" (2B)
[three-dimensional bodies: slender rod, circular
cylinder, cone] (M6M3) - 6™ (2B)
[three-dimensional bodies: circular cone,
sphere]

(M2G2) > 2™ (2B)
[trigonometric functions] (MA2G2) > 10" (2F)
- To be taught as a special math topic
[cross product]

-> To be taught as a special math topic
[partial differentiation] = 12" (to be taught)
[gradient: “del”] = 12™" (to be taught)
[linear algebra] (MA2A6) (MA2AT) (MA2A8)
(MA2A9) > 10" (2G)

[power] (SP3) - 9" (3C)



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1373
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1249
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=984
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=322
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1399
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1408
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=361
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=365
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=368
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=371
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=12

Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

9.7: Moments of Inertia of Composite Areas
(Formulas for moments of inertia of common geometric
shapes can be found on page 485)

9.8: Product of Inertia
Iy =jxy dA= J(x‘+i)(y'+y)dA
= J. X'y dA+ V_[ X' dA + XI y'dA+ Wj dA

Iy ==l +XyA

9.9: Principal Axes and Principal Moments of Inertia
(Formulas for principle axis and principle moments of inertia
can be found on pages 498-500)

9.10: Mohr's Circle for Moments and Products of Inertia

Moments of Inertia of Masses
9.11: Moment of Inertia of a Mass

szrzdm | =k?’m or k= il
m

I, :_[(y2+zz)dm l, :I(zz+x2)dm
I =j(x2 +y? Jdm

Note: This Chapter involves substantial amount of calculus-
based computations; and is most likely beyond high school
students” mathematics skill level.

[integration] = 12" (to be taught)
[differentiation] = 121" (to be taught)

[four operations] (M1N3) > 1% (2A) +
(M2N3) = 2" (2A), or (M7N1) > 71 (2A)
[area] (M3M3) (M3M4) -> 3 (2B)
[square root] (M8N1) = 81" (2A)
[coordinate system] (M4G3) > 4™ (2B)
[areas of geometric shapes: circle, triangle]
(M5M1) > 5™ (2B)

[geometric shapes: ellipse] (MA2G4) - 10" (2F)
-> To be taught as a special math topic
[three-dimensional bodies: thin rectangular plate,
rectangular prism] (M5M4) - 5" (2B)
[three-dimensional bodies: slender rod, circular
cylinder, cone] (M6M3) - 61 (2B)
[three-dimensional bodies: circular cone, sphere]
(M2G2) > 2" (2B)
[trigonometric functions] (MA2G2) = 10" (2F)
-> To be taught as a special math topic
[cross product]

—> To be taught as a special math topic
[partial differentiation] = 121" (to be taught)
[gradient: “del”] = 12™" (to be taught)
[linear algebra] (MA2A6) (MA2AT7) (MA2A8)
(MA2A9) > 10" (2G)

-> To be taught as a special math topic

[power] (SP3) - 9" (3C)

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 9: Distributed Forces: Moments of Inertia (Continued)
[force] (S4P3) = 4™ (3A) or (S8P3) - 81 (3C) PS | PS



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1373
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1249
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=984
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=322
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1399
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1408
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=361
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=365
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=368
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=371
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=12

Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

9.12: Parallel-Axis Theorem

X=X+X y=y+y z2=7+Z
= J‘(y2 + 22)J|m

I =1, I[y+y Y +(z'+2) }1m

2+z'2)dm+2yjy dm+ZZJz dm + y +22)jdm
m(x? + y?)

+my +7°

T 52 2
I, =T, +mz?+%%) 1,=T,+

Il =T+md? k®=k?+d?

9.13: Moments of Inertia of Thin Plates
Lo o= | r?dm
AA',mass J. IAA- e =,0tI rsz
dm = pt dA ’
= ptl BB',area

ptl AA',area I BB',mass

ICC mass pt‘] C,area
Rectangular Plate

1 1
AA mass pt AA',area pt[ﬁ asbj IBB’,mass = ptl BB',area = pt(ﬁ absj

AA mass

lee = Dp + log:

1 1 1
IAA.:Ema2 IBB.fEme Icc.:IAA.+IBB.:Em(a2+b2)
Circular Plate

1 1
AA mass pt AA' area pt[ZﬂTAJ IAA = IBB' :Zmrz
1,
lee =+ lgg =—mr
CcC AA' BB 12

[integration] = 12" (to be taught)
[differentiation] = 121 (to be taught)

[four operations] (M1N3) > 1% (2A) +
(M2N3) = 2" (2A), or (M7N1) > 71 (2A)
[area] (M3M3) (M3M4) -> 3 (2B)
[square root] (M8N1) - 81" (2A)
[coordinate system] (M4G3) > 4™ (2B)
[areas of geometric shapes: circle, triangle]
(M5M1) > 5™ (2B)

[geometric shapes: ellipse] (MA2G4) - 10" (2F)
-> To be taught as a special math topic
[three-dimensional bodies: thin rectangular plate,
rectangular prism] (M5M4) - 5" (2B)
[three-dimensional bodies: slender rod, circular
cylinder, cone] (M6M3) - 61 (2B)
[three-dimensional bodies: circular cone, sphere]
(M2G2) > 2" (2B)
[trigonometric functions] (MA2G2) = 10" (2F)
-> To be taught as a special math topic
[cross product]

-> To be taught as a special math topic
[partial differentiation] = 121" (to be taught)
[gradient: “del”] = 12™" (to be taught)
[linear algebra] (MA2A6) (MA2AT7) (MA2A8)
(MA2A9) > 10" (2G)

-> To be taught as a special math topic

[power] (SP3) - 9" (3C)

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 9: Distributed Forces: Moments of Inertia (Continued)
[force] (S4P3) = 4™ (3A) or (S8P3) - 81 (3C) PS | PS



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1373
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1249
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=984
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=322
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1399
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1408
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=361
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=365
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=368
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=371
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=12

Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas

Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 9: Distributed Forces: Moments of Inertia (Continued)
9.14: Determination of the Moment of Inertia of a Three- [integration] = 12 (to be taught) [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) PS PS

Dimensional Body by Integration
(Formulas for mass moments of inertia of common geometric
shapes can be found on page 517).

9.15: Moments of Inertia of Composite Bodies

9.16: Moment of Inertia of a Body with Respect to an
Arbitrary Axis through O. Mass Products of Inertia

IOL:jpzdm:HixF‘zdm

:H(/Ixy—ﬂbyx)2 +(4,z- 2,y +(/12x—/1xz)2]
:lij(yz+zz)dm+ﬁ§_f(zz+x2)dm+l§.|'(x2+y2)dm—
22,2, [ %y dm =222, [ yz dm 24,4, [ 2x dm
Ixy:Ixydm IyZ:jyzdm IZX:szdm
low = L A5 + 125 + LA =21 A4, - 21,4, 4

xy 7 x 7ty yzoryyz
Ly =l +mXy I, =1, +myz I, =1,,.+mzX

=21 ,4,2

ZXT27X

z

9.17: Ellipsoid of Inertia. Principal Axes of Inertia
(0Q)% =x (0Q)%, =y (0Q)2, =z

Lx2+1,y2+ 1,22 =21 xy - 21 ,yz - 21 ,2x =1
X241,y 41,22 =1

2 2 2
lop = 1 A2+ 122+ 1,28

[differentiation] = 121 (to be taught)
[four operations] (M1N3) > 1% (2A) +
(M2N3) = 2" (2A), or (M7N1) > 71 (2A)
[area] (M3M3) (M3M4) -> 3 (2B)
[square root] (M8N1) = 81" (2A)
[coordinate system] (M4G3) > 4™ (2B)
[areas of geometric shapes: circle, triangle]
(M5M1) > 5™ (2B)

[geometric shapes: ellipse] (MA2G4) - 10" (2F)
-> To be taught as a special math topic
[three-dimensional bodies: thin rectangular plate,
rectangular prism] (M5M4) - 5" (2B)
[three-dimensional bodies: slender rod, circular
cylinder, cone] (M6M3) - 61 (2B)
[three-dimensional bodies: circular cone, sphere]
(M2G2) > 2" (1B)
[trigonometric functions] (MA2G2) - 9" (2F)
[cross product]

-> To be taught as a special math topic
[partial differentiation] = 121" (to be taught)
[gradient: “del”] = 12™" (to be taught)
[linear algebra] (MA2A6) (MA2AT) (MA2A8)
(MA2A9) > 10" (2G)

-> To be taught as a special math topic

[power] (SP3) - 9" (3C)



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1373
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1249
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=984
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=322
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1399
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1408
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=361
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=365
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=368
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=371
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=12

Table 2. Statics Topics List (Continued).
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas

Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 9: Distributed Forces: Moments of Inertia (Continued)
9.18: Determination of the Principal Axes and Principal [integration] = 12 (to be taught) [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) PS PS

Moments of Inertia of a Body of Arbitrary Shape
Vi = (2K)r

K = constant o5, oy

- Vf:if+—j+—k
. ox oy oz
F=x+yj+zk

f

X Y,2)= 1%+ 1,y? + 1,22 =21, xy - 21 ,yz - 21 ,2x -1

=K =1, =1,
“l, 1K —1,[=0

-, -1, 1,=-K

(More calculus- and linear algebra- based formulas can be
found n pages 534-535)

[differentiation] = 121 (to be taught)
[four operations] (M1N3) > 1% (2A) +
(M2N3) = 2" (2A), or (M7N1) > 71 (2A)
[area] (M3M3) (M3M4) -> 3 (2B)
[square root] (M8N1) - 81 (1A)
[coordinate system] (M4G3) > 4™ (2B)
[areas of geometric shapes: circle, triangle]
(M5M1) > 5™ (2B)

[geometric shapes: ellipse] (MA2G4) - 10" (2F)
-> To be taught as a special math topic
[three-dimensional bodies: thin rectangular plate,
rectangular prism] (M5M4) - 5" (2B)
[three-dimensional bodies: slender rod, circular
cylinder, cone] (M6M3) - 61 (2B)
[three-dimensional bodies: circular cone, sphere]
(M2G2) > 2" (2B)
[trigonometric functions] (MA2G2) = 10" (2F)
-> To be taught as a special math topic
[cross product]

—> To be taught as a special math topic
[partial differentiation] = 121" (to be taught)
[gradient: “del”] = 12™" to be taught)
[linear algebra] (MA2A6) (MA2AT7) (MA2A8)
(MA2A9) > 10" (2G)

-> To be taught as a special math topic

[power] (SP3) - 9" (3C)



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1373
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1249
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=984
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=322
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1399
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1408
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=361
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=365
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=368
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=371
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=12
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Table 2. Statics Topics List (Continued).

Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 10: Method of Virtual Work
10.1: Introduction [integration] = 12 (to be taught) [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) PS PS
[differentiation] = 121 (to be taught) [work] (S8P3) - 8 (3C)
10.2: Work of a Force [trigonometric functions] (MA2G2) - 10" (2F) [potential energy] (SP3) - 9" (3C)
dU=Fedt dU=Fdscosa dU=M do - To be taught as a special math topic
— . [dot product]
10.3: Principle of Virtual Work - To be taught as a special math topic
MN=FeFK+F,ef+..+F & [coordinate system] (M4G3) - 4" (2B)
:(lfl S lfn).&: s SU—Rest [partial differentiation] = 12'" (to be taught)

10.4: Applications of the Principle of Virtual Work
Xg =2/8in@ 'y, =(cosd

Mg =20€05050 &Y. =—(sinBSO
M =g+ U, =-QdK, — Pdy,
=-2Q/cos8 60 + P/sin6 &0
U=0 —

2Q/lcos6 80 =Plsin0 50 — Q:%Ptane

B, :—EPtanG
2

10.5: Real Machines. Mechanical Efficiency

oU =-QX; —Pdy, —Fdkg

=-2Q(cos 8 &0 +Pisin@ 60 — uPlcos 6 50

M =0 — 2Q¢cosf 60 =Plsin@ 60 — uPlcosf 86 —
_output wok _ 2Qfcos 6 50
- input work " Psing &9

1
2[5 P(tane—y))écosﬂ 50 P(tan 0 ) cos 0
n= . = - =1-pcotd
P/sin@ 60 P/sing 60



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=12
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas

Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 10: Method of Virtual Work (Continued)
10.6: Work of a Force during a Finite Displacement [integration] = 12 (to be taught) [force] (S4P3) - 41 (3A) or (S8P3) - 8™ (3C) PS PS

dU=Fedf — ul%:j:?ﬁ-dr
s,
dU =Fdscosa — UM:L (Fcosa)ds

dU=Mdg — U_, :jo” Mdo U,,=M(6,-6)
Work of a weight

dU=-Wdy - U,,= —jyij dy U, ,=-W(y,—y,)=-W4
Work of the force exerted by a spring
F=kx — dU=-Fdx=-kxdx

1 1 1
2 ka _Ekxzz Ui, = _E(F1 + Fz)AX

U,,= —J‘: kx dx =

10.7: Potential Energy
Ui, :Ng)1_(vu)z « Vg =Wy

1
U1—>2 = (Ve)l _(Ve)z <« Ve = EkXZ
dU=-dv U,,=V,-V,

[differentiation] = 121 (to be taught)
[trigonometric functions] (MA2G2) = 10 (2F)
-> To be taught as a special math topic
[dot product]

-> To be taught as a special math topic
[coordinate system] (M4G3) > 4™ (2B)
[partial differentiation] = 12'" (to be taught)

[work] (S8P3) - 8t (3C)
[potential energy] (SP3) - 9" (3C)



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=12
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Engineering Subject: Statics

Engineering Analytic Topics & Typical Formulas Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code) Possible
Grade
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.) to Start
the Topic
Math | Physics Sec | Ch
Chapter 10: Method of Virtual Work (Continued)
10.8: Potential Energy and Equilibrium [integration] = 12" (to be taught) [force] (S4P3) = 4t (2A) or (S8P3) - 81 (3C) PS PS

j—\;:o VE:%kxé V, =Wy, Xg=2/sin@ y.=(cosO

v, =%k(2£sin 0)* V, =W(/cos®)
V =V, +V, =2k¢?sin? 6 + W/ cos &
%:4kfzsin 0cosO —W,sind =0

%:fsin6(4k€cose—w)=0

[differentiation] = 121 (to be taught)
[trigonometric functions] (MA2G2) = 10 (2F)
-> To be taught as a special math topic
[dot product]

-> To be taught as a special math topic
[coordinate system] (M4G3) > 4™ (2B)
[partial differentiation] = 12'" (to be taught)

10.9: Stability of Equilibrium
dv dv

—=0 — > 0:stableequilibrium
déo de

v =0 dz\é < 0: unstable equilibrium
dée deo

NV g (V) v
06, 06, 06,06, 067 067
872\/2 >0 or 872\/2 >0

06, 06,

[work] (S8P3) - 8t (3C)
[potential energy] (SP3) - 9" (3C)

TE END



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=12

Table 3A. Pre-Calculus Based Statics Topics That Possibly Could Be Taught at 9" Grade

Chapter/Section | Page Numbers | Number of Pages
Chapter 1: Introduction (pp. 1-13 - 13 pages sub-total. 6 sections out of 6)
1.1: What Is Mechanics? 1-13 13

1.2: Fundamental Concepts and Principles

1.3: Systems of Units

1.4: Conversion from One System of Units to Another
1.5: Method of Problem Solution

1.6: Numerical Accuracy

Chapter 2: Statics of Particles (pp. 15-63 - 49 pages sub-total. 15 sections out of 15)

2.1: Introduction 15-63 49
2.2: Force on a Particle. Resultant of Two Forces

2.3: Vectors

2.4: Addition of Vectors

2.5: Resultant of Several Concurrent Forces

2.6: Resolution of a Force into Components

2.7: Rectangular Components of a Force. Unit Vector

2.8: Addition of Forces by Summing x and y Components

2.9: Equilibrium of a Particle

2.10: Newton's First Law of Motion

2.11: Problems Involving the Equilibrium of a Particle. Free-Body Diagrams
2.12: Rectangular Components of a Force in Space

2.13: Force Defined by Its Magnitude and Two Points on Its Line of Action
2.14: Addition of Concurrent Forces in Space

2.15: Equilibrium of a Particle in Space

Chapter 3: Rigid Bodies - Equivalent Systems of Forces (pp. 74-145 - 72 pages sub-total. 21 sections out of 21)

3.1: Introduction 74-145 72
3.2: External and Internal Forces

3.3: Principle of Transmissibility. Equivalent Forces

3.4: Vector Product of Two Vectors

3.5: Vector Products Expressed in Terms of Rectangular Components
3.6: Moment of a Force about a Point

3.7: Varignon's Theorem

3.8: Rectangular Components of the Moment of a Force

3.9: Scalar Product of Two Vectors

3.10: Mixed Triple Product of Three Vectors




Table 3A. Pre-Calculus Based Statics Topics That Possibly Could Be Taught at 9" Grade (Continued)

Chapter/Section | Page Numbers | Number of Pages
Chapter 3: Rigid Bodies - Equivalent Systems of Forces (Continued)
3.11: Moment of a Force about a Given Axis T T

3.12: Moment of a Couple

3.13: Equivalent Couples

3.14: Addition of Couples

3.15: Couples Can Be Represented by Vectors

3.16: Resolution of a Given Force Into a Force at O and a Couple
3.17: Reduction of a System of Forces to One Force and One Couple
3.18: Equivalent Systems of Forces

3.19: Equipollent Systems of Vectors

3.20: Further Reduction of a System of Forces

3.21: Reduction of a System of Forces to a Wrench

Chapter 4: Equilibrium of Rigid Bodies (pp. 158-210 - 53 pages sub-total. 9 sections out of 9)

4.1: Introduction 158-210 53
4.2: Free-Body Diagram

4.3: Reactions at Supports and Connections for a Two-Dimensional Structure
4.4: Equilibrium of a Rigid Body in Two Dimensions

4.5: Statically Indeterminate Reactions. Partial Constraints

4.6: Equilibrium of a Two-Force Body

4.7: Equilibrium of a Three-Force Body

4.8: Equilibrium of a Rigid Body in Three Dimensions

4.9: Reactions at Supports and Connections for a Three-Dimensional Structure

Chapter 5: Distributed Forces: Centroids & Centers of Gravity
(pp. 219-273 - 55 pages sub-total. O sections out of 11)

Chapter 6: Analysis of Structures (pp. 284-342 - 59 pages sub-total. 12 sections out of 12)

6.1: Introduction 284-342 59
6.2: Definition of a Truss

6.3: Simple Trusses

6.4: Analysis of Trusses by the Method of Joints
6.5: Joints under Special Loading Conditions

6.6: Space Trusses

6.7: Analysis of Trusses by the Method of Sections
6.8: Trusses Made of Several Simple Trusses

6.9: Structures Containing Multiforce Members




Table 3A. Pre-Calculus Based Statics Topics That Possibly Could Be Taught at 9" Grade (Continued)

Chapter/Section

| Page Numbers | Number of Pages

Chapter 6: Analysis of Structures (Continued)

6.10: Analysis of a Frame

0 0

6.11: Frames Which Cease to Be Rigid When Detached from Their Supports

6.12: Machines

Chapter 7: Forces in Beams and Cables (pp. 353-401 - 49 pages sub-total. 0 sections out of 10)

Chapter 8: Friction (pp. 411-460 -> 50 pages sub-total. 8 sections out of 10)

8.1: Introduction

411-441 31

8.2: The Laws of Dry Friction. Coefficients of Friction

8.3: Angles of Friction

8.4: Problems Involving Dry Friction

8.5: Wedges

8.6: Square-Threaded Screws

8.7: Journal Bearings. Axle Friction

8.9: Wheel Friction. Rolling Resistance

443-450 8

Chapter 9: Distributed Forces: Moments of Inertia (pp. 471-544 - 74 pages sub-total. O sections out of 18)

Chapter 10: Method of Virtual Work (pp. 557-591-> 35 pages sub-total. 0 sections out of 9)

33



Table 3A. Pre-Calculus Based Statics Topics That Possibly Could Be Taught at 9" Grade (Continued)

Summary

Total Number of Pages Covered by Text (Excluding “Review and Summary for | 509
Chapters,” “Review Problems” and “Computer Problems Sections)

Total Numbers of Sections Covered Under All Chapters | 71 out of 121

Percentage of Pre-Calculus Sections
Number of Pre - Calculus -SGCtIOI’IS (100%): A (100%): 58.7%
Total Number of Sections 121

0, —
/0 Pre-Calculus — (

Total Numbers of Chapters Covered | 6 out of 10

Percentage of Chapters with Pre-Calculus Sections

Number of Chapterswith Pre - Calculus Sections (100%) = (E (100%) = 60.0%
Total Number of Chapters 10 '

0, —
Yo Pre-Calculus — (

Total Number of Pages Covered by Pre-Calculus Portion | 285

Percentage of Pre-Calculus Volume
Number of Pre - Calculus Pages (100%) = (ﬁj(loo%)— 56.0%
Total Number of Pages 509 '

o) —
/0 Pre-Calculus — (

34
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Table 3B. Pre-Requisite Mathematics and Science Topics to Be Reviewed Before Teaching the Pre-Calculus Portion of Statics Topics

to 9™ Grade Students

Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code)
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.)

Math

Physics

1. [areas of geometric shapes: circle, triangle, etc.] (M5M1) = 5 and (2B) (M6M2)

- 6" (20)

[coordinate system] (M4G3) > 4" (2B)

[cross product] = To be taught as a special math topic

[dot product] = To be taught as a special math topic

[four operations] (M1N3) = 1%t (2A) + (M2N3) - 2™ (1A), or (M7N1) = 7 (2A)

[geometry: point, axis/line, 3D body] (M6G1) (M6G2) (M6M3) > 6™ (2B)

[linear algebra](MA2A6) (MA2A7) (MA2A8) (MA2A9) > 10" (2G) - To be

taught as a special math topic

8. [measurement: time] (M2M2) > 2™ (2C)

9. [Parallelogram Law for the Addition of Force/Vector Graphics] (MA3A10) - 11t
(2H) = To be taught as a special math topic

10. [percent] (M5N5) - 51 (2A)

11. [problem-solving] (M3N5) = 3 (2A)

12. [sigma notation] (M6N1) = 6™ (1A) or (MA1A3) = 9" (2E) - To be taught as a
special math topic

13. [square root] (M8N1) = 8 (2A)

14. [surface] (M6M4) > 6 (2B)

15. [trigonometric functions] (MA2G2) - 10™ (2F) - To be taught as a special math
topic [unit conversion] (M6M1) > 61 (2C)

16. [vector graphics] (MA3A10) = 9™ (2H) - To be taught as a special math topic

Nogas~wN

NogaprwNPE

[acceleration] (S8P3) - 8th (3C)

[force] (S4P3) = 4" (3A) or (S8P3) = 81" (3C)
[lever] (S4P3) > 4" (3A)

[motion] (SKP2) > K (3A)

[Newton’s 1%, 2" and 3 Laws] (SP1) - 9" (3C)
[Newton’s Law of Gravitation] (S8P5) = 8™ (3C)
[scientific inquiry] (S7CS9) > 7™ (3B)



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=984
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1407
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1054
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1410
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1408
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=361
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=365
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=368
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=371
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1397
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1371
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1079
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=296
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1249
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1409
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1070
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=114
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=4
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=43
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1458
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Chapter/Section | Page Nos. Chapter/Section | Page Nos.
Chapter 5: Distributed Forces: Centroids & Centers of Gravity | Chapter 7: Forces in Beams and Cables
5.1: Introduction 219-273 7.1: Introduction 354-401
5.2: Center of Gravity of a Two-Dimensional Body 7.2: Internal Forces in Members
5.3: Centroids of Areas and Lines 7.3: Various Types of Loading and Support
5.4: First Moments of Areas and Lines 7.4: Shear and Bending Moment in a Beam
5.5: Composite Plates and Wires 7.5: Shear and Bending-Moment Diagrams
5.6: Determination of Centroids by Integration 7.6: Relations among Load, Shear, and Bending Moment
5.7: Theorems of Pappus-Guldinus 7.7: Cables with Concentrated Loads
5.8: Distributed Loads on Beams 7.8: Cables with Distributed Loads
5.9: Forces on Submerged Surfaces 7.9: Parabolic Cable
5.10: Center of Gravity of a Three- Dimensional Body. Centroid of a 7.10: Catenary
Volume Chapter 8: Friction
5.11: Composite Bodies 8.8: Thrust Bearings. Disk Friction 442-443
5.12: Determination of Centroids of Volumes by Integration 8.10: Belt Friction 450-460
Chapter 9: Distributed Forces: Moments of Inertia
9.1: Introduction 472-544 9.10: Mobhr's Circle for Moments and Products of Inertia <«
9.2: Second Moment, or Moment of Inertia, of an Area 9.11: Moment of Inertia of a Mass
9.3: Determination of the Moment of Inertia of an Area by Integration 9.12: Parallel-Axis Theorem
9.4: Polar Moment of Inertia 9.13: Moments of Inertia of Thin Plates
9.5: Radius of Gyration of an Area 9.14: Determination of the Moment of Inertia of a Three-Dimensional
Body by Integration
9.6: Parallel-Axis Theorem 9.15: Moments of Inertia of Composite Bodies
9.7: Moments of Inertia of Composite Areas 9.16: Moment of Inertia of a Body with Respect to an Arbitrary Axis
through O. Mass Products of Inertia
9.8: Product of Inertia 9.17: Ellipsoid of Inertia. Principal Axes of Inertia
9.9: Principal Axes and Principal Moments of Inertia 9.18: Determination of the Principal Axes and Principal Moments of
Inertia of a Body of Arbitrary Shape
Chapter 10: Method of Virtual Work
10.1: Introduction 557-591 10.6: Work of a Force during a Finite Displacement «—
10.2: Work of a Force 10.7: Potential Energy
10.3: Principle of Virtual Work 10.8: Potential Energy and Equilibrium
10.4: Applications of the Principle of Virtual Work 10.9: Stability of Equilibrium
10.5: Real Machines. Mechanical Efficiency
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Table 4B. Pre-Requisite Math and Science Topics to Be Reviewed Before Teaching the Calculus Portion of Statics Topics

Math & Science Pre-requisite Topics & Completion Grade (Georgia Performance Standard Code)
[Pre-requisite Math Skills/Science Principles] (GPS Code) = Grade (Table No.)

Math

Physics/Chemistry

[areas of geometric shapes: circle, triangle, etc.] (M3M3) (M3M4) - 3 (2B), (M5M1) = 5N and (2B) (M6M2) = 6% (2C)

[coordinate system] (M4G3) = 4" (2B)

[cross product] = To be taught as a special math topic

[differentiation] = 121" (to be taught)

[dot product] = To be taught as a special math topic

[four operations] (M1N3) = 1%t (2A) + (M2N3) - 2™ (1A), or (M7N1) = 7" (2A)

[geometry: point, axis/line, 3D body] (M6G1) (M6G2) (M6M3) - 6™ (2B)

[geometric shapes: ellipse] (MA2G4) = 10t (2F) - To be taught as a special math topic

[gradient: “del”] = 12'" (to be taught)

10. [integration] = 12" (To be taught)

11. [integration: area of surface of revolution, curve, volume of body of revolution] = 12 (To be taught)

12.[linear algebra](MA2A6) (MA2AT7) (MA2A8) (MA2A9) - 10™ (2G) = To be taught as a special math topic

13. [logarithmic functions] (MA2A4) - 10" (2E) - To be taught as a special math topic

14. [measurement: area, weight, thickness] (M6M1) (M6M2) - 6 (2C)

15. [measurement: time] (M2M2) - 2" (2C)

16. [Parallelogram Law for the Addition of Force/Vector Graphics] (MA3A10) > 11" (2H) = To be taught as special topic

17. [partial differentiation] = 121" (to be taught)

18. [percent] (M5N5) - 5t (2A)

19. [problem-solving] (M3N5) = 3 (2A)

20. [sigma notation] (M6N1) = 6" (1A) or (MA1A3) - 91 (2E) = To be taught as a special math topic

21. [special two-dimensional figures: parabolic spandrel, general spandrel] = To be taught as a special math topic

22. [square root] (M8N1) - 8" (2A)

23. [surface] (M6M4) > 6™ (2B)

24. [three-dimensional bodies: circular cone, sphere] (M2G2) - 2" (2B)

25. [three-dimensional bodies: slender rod, circular cylinder, cone] (M6M3) - 6% (2B)

26. [three-dimensional bodies: thin rectangular plate, rectangular prism] (M5M4) - 5" (2B)

27. [trigonometric functions] (MA2G2) - 10" (2F) = To be taught as a special math topic

28. [two-dimensional figures: circle, arc, triangle, ellipse, parabolic] (M1G1) (M1G2) - 1% (1B) + (MA2G4) - 10" (2F) = To
be taught as a special math topic

29. [unit conversion] (M6M1) = 61 (2C)

30. [vector graphics] (MA3A10) = 9" (2H) = To be taught as a special math topic

31. [volume: sphere, cone, pyramid] (M5M4) - 51 (1B) (M6M3) > 61 (2B)

32.(MA1G5) - 9" (2F)

33. [volume: ellipsoid, paraboloid] = To be taught as a special math topic

CoNoa~wNE

1.
2.

g w

[acceleration] (S8P3) - 8th (3C)

[force] (S4P3) = 4" (3A) or (S8P3) > 8t
(3C)

[lever] (S4P3) > 41 (3A)

[motion] (SKP2) > K (3A)

[Newton’s 1%, 2" and 3 Laws] (SP1) -
9t (3C)

[Newton’s Law of Gravitation] (S8P5) -
8t (3C)

[potential energy] (SP3) = 9™ (3C)
[power] (SP3) = 9™ (3C)

[scientific inquiry] (S7CS9) > 7™ (3B)

0. [work] (S8P3) - 8" (3C)



https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1373
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=984
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1407
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1389
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1147
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1054
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1410
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1408
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=322
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=361
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=365
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=368
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=371
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=318
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1070
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1407
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1397
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1371
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1079
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=296
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1249
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1409
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1408
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1399
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=262
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1348
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1349
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=322
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1070
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=374
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1399
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1408
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=347
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=146
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=114
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=4
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=43
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=12
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=12
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=1458
https://www.georgiastandards.org/_layouts/GeorgiaStandards/Unitbuilder/SearchResults.aspx?viewmode=details&StandardIDSelected=40
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Conclusions and Recommendations

This report has presented (1) information about one popular college-level statics textbook (the first textbook or the “primary
source of data) selected for the initial determination and selection of high school age-possible topics (Table 1), and (2) the outcomes of
the research on the inclusion of mathematics, physics and chemistry concepts and skills needed for reading and homework assignments
(Tables 2 through 4B). The following are recommended: (1) Pilot study: High schools could conduct pilot pedagogic experiments to
determine the actual age-feasibility and age-appropriateness of all pre-calculus level statics-related analytic knowledge content
identified in Table 3A (Pre-Calculus Based Statics Topics That Possibly Could Be Taught at 9th Grade), Table 3B (Pre-Requisite
Mathematics and Science Topics to Be Reviewed Before Teaching the Pre-Calculus Portion of Statics Topics to 9th Grade Students),
using the selected textbook; and K-12 mathematics and science teachers could use the same Tables as references to incorporate statics
topics into respective curriculum; and (2) Curriculum development: Existing K-12 engineering and technology curriculum
developers could use the same Tables as references for the development of new K-12 engineering instructional materials or for the
incorporation of statics-related knowledge and skills into their previously developed instructional materials.
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