


























 
June 16, 2012 
 
 
Dr. Terry Underwood 
Eastern Oklahoma County Technology Center 
4601 N. Choctaw Road 
Choctaw, Ok 73020 
 
Dr. Underwood: 
 
As a representative of Oklahoma State University’s College of Engineering, Architecture, 
Technology (CEAT) it is my responsibility to support the Pre-Engineering Academies 
initiated by the State Department of Career Tech.  My role includes interacting with 
students and teachers in the classroom, participating on the Pre-Engineering Academy 
Advisory Boards, and serving as a liaison between Oklahoma State University and the 
academies. 
 
I was very pleased to learn that Eastern Oklahoma County Career Tech is in the process of 
initiating a Pre-Engineering Academy for 2012-13, which I strongly support.  The College of 
Engineering, Architecture, Technology has observed an increase in both the quality of 
students and the number of students enrolling at Oklahoma State University since the pre-
engineering academies have been established. 
 
The first academy was established in 2005, and there are currently eighteen active 
academies.  I absolutely support having a sophomore component as part of your academy.  
 
Several of the current academies have added sophomores to their program as they 
discovered junior students entering the pre-engineering curriculum were not prepared for 
the mathematic requirements.  As a result of adding a sophomore component, the 
academies have been able to add AP Calculus and AP Physics to their curriculum. This in 
turn allows students to be more successful in their pursuit of an engineering degree. 
 
Dr. Eric Reynolds has requested that I serve on your advisory board.  I would be please to 
participate in supporting your program. 
 
Sincerely, 
 
Dr. Virgil Nichols, PhD 
College of Engineering, Architecture, Technology  
Engineering North, Room 101 
Oklahoma State University 
Stillwater, Oklahoma 74078 
Home: 405-372-5989 
Cell: 405-714-2363 
virgil.nichols@okstate.edu 
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Algebra II Course Description 
 
 
Algebra II– This course will enhance and expand the mathematical foundations of Algebra I and Geometry. 
The course will stress the fundamental extension of previous mathematics and the preparation for future higher-
level mathematics courses. It will involve operations with real and complex numbers as well as matrices. The 
problem solving processes will use functions and relations. Within the course applications of math, and while 
satisfying predictions based on a set of data, the use of data analysis, and statistics will be justified. Students 
who master Algebra II will gain experience with quadratic functions, conic sections, logarithmic and 
exponential functions, linear functions, solution methods for systems of linear functions, and matrix operations. 
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           Course Syllabus                   
 

 
Course Title:  Algebra II 

Description 

This course will enhance and expand the mathematical foundations of Algebra I and Geometry. The course will 
stress the fundamental extension of previous mathematics and the preparation for future higher-level 
mathematics courses. It will involve operations with real and complex numbers as well as matrices. The 
problem solving processes will use functions and relations. Within the course applications of math, and while 
satisfying predictions based on a set of data, the use of data analysis, and statistics will be justified. Students 
who master Algebra II will gain experience with quadratic functions, conic sections, logarithmic and 
exponential functions, linear functions, solution methods for systems of linear functions, and matrix operations.  

Text:  Algebra II, Integration, Application, Connections, Glencoe/McGraw-Hill (2007); Foster; Winters; 
Gordon; Rath; Collins; Cuevas; Moore-Harris; Swart 
 
Instructor 
Jana Gaddis  
405-390-5337  
jgaddis@eoctech.org 
 

Course Number 
OCAS Number 

OHLAP Credit Length Prerequisites 

ST00006 
4412 

Yes 
 

120 Clock Hours Algebra I, Geometry 

 
Objectives/Knowledge and Skills: 

 
These courses are to be taught by a highly qualified teacher with an Oklahoma Intermediate or Advanced 
Mathematics teaching certification.  The students should be in the eleventh or twelfth grade or if a sophomore, 
they should be in a Focused Field of Career Study program. The course will have at a minimum, but may 
exceed, a duration of 120 hours within a school year. 

The following grade scale will be used: 
 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 

The student will have one school year to complete this course.     
 

Makeup work policies: All work missed due to an excused absence, including school activity, must be turned 
in within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 
 
Referenced Standards 
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Objective OK C3 Standards 
Polynomial, Rational, and Radical Relationships 
Perform arithmetic operations with complex 
numbers. 

N.CN.1, N.CN.2 

Use complex numbers in polynomial identities 
and equations. 

N.CN.7, N.CN.8(+), N.CN.9(+) 

Interpret the structure of expressions. A.SSE.1, A.SSE.2 
Perform arithmetic operations on polynomials.  
Understand the relationship between zeros and 
factors of polynomials. 

A.APR.2, A.APR.3 

  
Trigonometric Functions 
Extend the domain of trigonometric functions 
using the unit circle. 

F.TF.1, F.TF.2 

Model periodic phenomena with trigonometric 
functions. 

F.TF.5 

Prove and apply trigonometric identities. F.TF.8 
  
Modeling with Functions 
Create equations that describe numbers or 
relationships. 

A.CED.1, A.CED.2, A.CED.3, A.CED.4 

Interpret functions that arise in applications in 
terms of a context. 

F.IF.4, F.IF.5, F.IF.6 

  
Inferences and Conclusions from Data 
Summarize, represent, and interpret data on a 
single count or measurement variable. 

S.ID.4 

Understand and evaluate random processes 
underlying statistical experiments. 

S.IC.1, S.IC.2 

Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies. 

S.IC.3, S.IC.4, S.IC.5, S.IC.6 

  
Inferences and Conclusions from Data Continued 
Use probability to evaluate outcomes of 
decisions. 

S.MD.6(+), S.MD.7(+) 

  
Standards for Mathematical Practice 
Make sense of problems and persevere in 
solving them. 

 

Reason abstractly and quantitatively.  
Construct viable arguments and critique the 
reasoning of others. 

 

Model with mathematics.  
Use appropriate tools strategically.  
Attend to precision.  
Look for and make use of structure.  
Look for and express regularity in repeated 
reasoning. 
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Pre-Calculus with Trigonometry Course Description 
 
 
Students enrolled in Pre-Calculus/Trigonometry receive rigorous and relevant curriculum that will enable them 
to be successful in upper level mathematics.  Students are expected to problem solve, do reasoning and proofs, 
demonstrate mathematical communication, connect and link mathematical ideas to real-world and other 
disciplines, and use mathematical representations for modeling, interpreting, and communicating.  Technology 
will be integrated into the course in order to prepare students for real-world situations. 
 
This course is designed to be in preparation for Calculus or AP Calculus.  A graphing calculator is 
recommended. 
The first part of the course includes a study of six basic functions of trigonometry, solutions of right and oblique 
triangles, identities, and complex numbers.  The calculator is used as an aide to computations.  The second half 
of the course gives a review study of straight lines, conic sections, simplification of equations, algebraic curves, 
transcendental curves, a completed study of straight lines, simplification of equations, polar coordinates, and an 
introduction to limits and derivatives. Prerequisites for this course are:  Algebra I, Geometry, Algebra II 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

           Course Syllabus                   
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Course Title:  Pre-Calculus/Trigonometry 

 
Description 

This course is designed to be in preparation for Calculus or AP Calculus. A graphing calculator is 
recommended. The first part of the course includes a study of six basic functions of trigonometry, solutions of 
right and oblique triangles, identities, and complex numbers. The calculator is used as an aid to computations. 
The second half of the course gives a review study of straight lines, conic sections, simplification of equations, 
algebraic curves, transcendental curves, a completed study of straight lines, simplification of equations, polar 
coordinates, and an introduction to limits and derivatives. 

Text: Pre-Calculus with Limits; McDougall Littell Larsim, Ron; Hostetter, Bob, 2007 
 
Instructor 
Jana Gaddis 
405-390.5337 
jgaddis@eoctech.org 
 

CTE Number 
OCAS Numbers 

OHLAP Credit Length Prerequisites 

ST00010  
4611/4750 

 

Yes 
 

120 Clock Hours Algebra I, Algebra II, Geometry,  

 

Referenced Standards 

National Science Standards (5th ed). (1998). National Research Council, Washington, D.C., National Academy 
of Sciences 

The following grade scale will be used: 

 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 
The student will have one school year to complete this course.  Students will participate in class discussion, 
make presentations, effectively demonstrate physical skills, and pass written tests. 
 
Makeup work policies: All work missed due to an excused absence, including school activity, must be turned 
in within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 
 
 
 
 
Requirements for College Admission Status (Title 70 O.S. § 11-103.6) 
These courses are to be taught by a highly qualified teacher with an Oklahoma Physics teaching certification. 
The students should be in the eleventh or twelfth grade or if a sophomore, they should be in a Focused Field of 
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Career Study program.  The course should consist of 40% laboratory or fieldwork in order to be considered a 
lab science.   The course will have at a minimum, but may exceed, a duration of 120 hours within a school year 
(72 hours theory/48 lab hours). 
 
Objective OK C3 Standards 
The Complex Number System 
Perform arithmetic operations with complex 
numbers. 

N.NC.3 

Represent complex numbers and their operations 
on the complex plane. 

N.NC.4, N.NC.5, N.NC.6 

  
Vector and Matrix Quantities 
Represent and model with vector quantities. N.VM.1, N.VM.2, N.VM.3 
Perform operations on vectors. N.VM.4a, b, c; N.VM.5a, b 
Perform operations on matrices and use matrices 
in applications. 

N.VM.6, N.VM.7, N.VM.8, N.VM.9, 
N.VM.10, N.VM.11, N.VM.12 

  
Reasoning with Equations and Inequalities 

Solve systems of equations A.REI.8, A.REI.9 
  
Interpreting Functions 
Analyze functions using different representations F.IF.7, F.IF.7d 
  
Building Functions 
Build a function that models a relationship 
between two quantities 

F.BF.1, F.BF.1c 

Build new functions from existing functions F.BF.4b,c,d; F.BF.5 
  
Trigonometric Functions 
Extend the domain of trigonometric functions 
using the unit circle. 

F.TF.3, F.TF.4 

Model periodic phenomena with trigonometric 
functions 

F.TF.6, F.TF.7, F.TF.9 

  
Expressing Geometric Properties with Equations 

Translate between the geometric description and 
the equation for a conic section. 

G.GPE.3 

  
Geometric Measurement and Dimension 

Explain volume formulas and use them to solve 
problems. 

G.GMD.2 

  
Using Probability to Make Decisions 

Calculate expected values and use them to solve 
problems 

S.MD.1, S.MD.2, S.MD.3, S.MD.4 

Use probability to evaluate outcomes of decisions S.MD.5a, b 
  
Standards for Mathematical Practice 

Make sense of problems and persevere in 
solving them. 

 

Reason abstractly and quantitatively.  
Construct viable arguments and critique the 
reasoning of others. 

 

Model with mathematics.  
Use appropriate tools strategically.  
Attend to precision.  
Look for and make use of structure.  
Look for and express regularity in repeated  
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reasoning. 
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Pre AP Physics Course Description 
 
 
Physics I is the study of the nature of matter and energy and how they interrelate. It provides the student with a 
foundation for understanding concepts and laws of modern physics, as well as providing a good foundation for AP 
Physics course curriculum. Physics I is aligned with Oklahoma Priority Academic Student Skills (PASS) and 
National Science Education Standards. Physics education is essential for those preparing for a career in science and 
those that will be touched by aspects of it through technology, medicine, engineering, architecture, biomechanics, 
and many other related fields. Physics I gives the student hands-on lab experience and reinforces crucial math & 
critical thinking skills. 
 
Physics I gives the student a set of basic models in the core content of Physics. The student will collaboratively 
make and use these models to describe, explain, predict, design, and control physical phenomena. Technology is an 
essential tool used throughout the course to collect, organize, analyze, visualize, and model real data which allows 
the student to conceptually understand the principles of Physics. Students will then be able to evaluate scientific 
models through comparisons with empirical data. This course focuses on the development of the student as a 
scientist through the study of physics. Being a scientist requires a broad set of tools, including theory, problem 
solving, written and oral communication, interpreting data and laboratory skills. 
 
This course will cover kinematics in one and two dimensions, as well as forces and vectors. Students will study 
work, energy, and power that will then lead into the study of momentum and the conservation of energy. Circular 
motion and gravitation, translational and rotational equilibrium, fluid mechanics and thermal physics will be 
covered. The students will study electricity and magnetism then look at waves and optics. A final subject area will 
be atomic and nuclear physics. Good math skills are critical to success in this course. Prerequisites: Biology I, 
Algebra I, Geometry, Algebra II or concurrently enrolled. 
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                         Course Syllabus                   
 

 
Course Title: Pre-AP Physics 
 
Description 

This course will cover kinematics in one and two dimensions, as well as forces and vectors. Students will study 
work, energy, and power that will then lead into the study of momentum and the conservation of energy. Circular 
motion and gravitation, translational and rotational equilibrium, fluid mechanics and thermal physics will be 
covered. The students will study electricity and magnetism then look at waves and optics. A final subject area will 
be atomic and nuclear physics. Good math skills are critical to success in this course. 

Text:  Physics; Principles and Problems; Holt, (2010) 
 
Instructor 
Edward Lord 
405-390-5359 
elord@eoctech.edu 
 

Course Number 
OCAS Number 

OHLAP Credit Length Prerequisites 

ST00011 
5211 

Yes 120 Clock 
Hours 

 Algebra I, Geometry, Algebra II or concurrently 
enrolled in Algebra II 

 
Objectives/Knowledge and Skills: 
 
 

Objective 

National Science 
Education Standards 

9-12 
Content Standard 

OK C3 Standards 

I.  Physics Skills    
A.  Math Review: Algebra, 
equations, trig functions, scientific 
notation, significant figures 

A NA 

B.  Understand SI Units of 
Measurement 

A  Process & Inquiry 1.3 

C.  Use common metric prefixes A Process & Inquiry 1.3 
D.  Practice unit conversions A         NA 
E.  Recognize linear and direct 
relationships and interpret the slope 
of a curve 

A Process & Inquiry 2.3, 6.4 

F.  Recognize quadratic and inverse 
relationships 

A Process & Inquiry 2.3, 6.4 

G.  Be able to graph data points and 
interpret the graph 

A Process & Inquiry 2.3, 6.4 

H.  Be able to use dimensional 
analysis to test validity of an 
equation 

A NA 

I.  Define physics and explain its 
role and scope 

A NA 

I. Activities/Labs   
a.  Math exercises-worksheets, A Process & Inquiry 1.3 

Eastern Oklahoma County 
Technology Center 
4601 N. Choctaw Rd., Choctaw, OK 
390.9591 | www.eoctech.edu 
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games, etc. 
b.  Scientific Method/Inquiry Lab A Process & Inquiry 1.1, 1.2, 

1.3, 3.1, 3.2, 3.3, 3.4, 3.5, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

II.  Kinematics in One & Two 
Dimensions 

  

A.  Have an understanding of frame 
of reference 

A Content- 1.1 

B.  Understand the difference 
between distance and displacement 
and between speed and velocity 

A, B Content- 1.1 

C.  Be able to interpret and plot 
position-time graphs  

A, B Content- 1.1 

D.  Distinguish between average 
speed and average velocity 

A, B Content- 1.1 

E.  Understand the concept of 
instantaneous velocity. 

A, B Content- 1.1 

F.  Learn to use an organized 
strategy for solving motion problems 

A, B Content- 1.1 

G.  Calculate the displacement of an 
object from the area under a 
velocity-versus-time curve. 

A, B Content- 1.1 

H.  Understand what acceleration is 
and how to solve for it. 

A, B Content- 1.1 

I.  Be able to solve motion problems 
in which the acceleration is due to 
gravity. 

A, B Content- 1.1 

J.  Determine the acceleration from 
the curves on a velocity-time graph 

A, B Content- 1.1 

K.  Use the kinematics equations to 
solve problems for objects moving 
at a constant acceleration in a 
straight line 

A, B Content- 1.1 

L.  Differentiate between scalar and 
vector quantities 

A, B Content- 1.1 

M.  Determine the resultant of two 
or more vectors using the 
component method of vector 
addition 

A, B Content- 1.1 

N.  Determine the resultant of two or 
more vectors by graphical method 

A, B Content- 1.1 

O.  Solve problems involving 
projectile motion for projectiles fired 
horizontally and projectiles fired at 
an angle 

A, B Content- 1.1 

P.  Understand centripetal 
acceleration of objects and be able to 
apply Newton’s laws to such motion 

A, B Content- 1.1 

Q.  Understand simple harmonic 
motion and it’s components 

A, B Content- 1.1 

II.   Activities & Labs   
a.  Create motion graphs A, B, E Content- 1.1 

Process & Inquiry 1.1, 1.2, 
1.3, 2.1, 2.2, 2.3, 5.1, 5.2, 

5.3, 6.4 
b.  Do activities utilizing constant 
velocity video analysis 

A, B, E Content- 1.1 
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Process & Inquiry1.1, 1.2, 
1.3, 2.3, 3.1, 3.2, 3.3, 3.4, 
3.5, 4.1, 4.2, 4.3, 4.4, 4.5, 

4.7, 4.8, 6.3, 6.4 
c.  Investigate situations with 
uniformly accelerated motion 

A, B, E Content- 1.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.3, 3.1, 3.2, 3.3, 3.4, 
3.5, 4.1, 4.2, 4.3, 4.4, 4.5, 

4.7, 4.8, 6.3, 6.4 
d.  Determine the range of 
projectiles 

A, B, E Content- 1.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.3, 3.1, 3.2, 3.3, 3.4, 
3.5, 4.1, 4.2, 4.3, 4.4, 4.5, 

4.7, 4.8, 6.3, 6.4 
e.  Investigate simple harmonic 
motion by use of a pendulum 

A, B, E Content- 1.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.3, 3.1, 3.2, 3.3, 3.4, 
3.5, 4.1, 4.2, 4.3, 4.4, 4.5, 

4.7, 4.8, 6.3, 6.4 
III.  Forces   
A.  Know Newton’s Three Laws of 
Motion and applications of each 

A, B, G Content- 1.1 

B.  Know what a force is and the 
four forces that physicists recognize 

A, B, G Content- 1.1, 1.2, 1.3, 1.4 

C.  Use Newton’s Second Law to 
solve problems 

A, B Content- 1.1 

D.  Distinguish between weight and 
mass 

A, B Content- 1.1 

E.  Demonstrate an understanding of 
frictional forces and distinguish 
between static and kinetic 

A, B Content- 1.1 

F.  Understand net force and be able 
to calculate the acceleration that 
results 

A, B Content- 1.1 

G.  Understand “free fall” and the 
causes of air resistance and terminal 
velocity 

A, B Content- 1.1 

III.  Activities & Labs   
a.  Atwood’s Machine Labs A, B, E Content- 1.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.3, 3.1, 3.2, 3.3, 3.4, 
3.5, 4.1, 4.2, 4.3, 4.4, 4.5, 

4.7, 4.8, 6.3, 6.4 
b.  Friction Labs A, B, E Content- 1.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.3, 3.1, 3.2, 3.3, 3.4, 
3.5, 4.1, 4.2, 4.3, 4.4, 4.5, 

4.7, 4.8, 6.3, 6.4 
c.  Labs demonstrating Newton’s 1st 
Law 

A, B, E Content- 1.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.3, 3.1, 3.2, 3.3, 3.4, 
3.5, 4.1, 4.2, 4.3, 4.4, 4.5, 

4.7, 4.8, 6.3, 6.4 
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d.  Labs demonstrating Newton’s 2nd 
Law 

A, B, E Content- 1.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.3, 3.1, 3.2, 3.3, 3.4, 
3.5, 4.1, 4.2, 4.3, 4.4, 4.5, 

4.7, 4.8, 6.3, 6.4 
e.  Labs demonstrating Newton’s 3rd 
Law 

A, B, E Content- 1.1 

Process & Inquiry 1.1, 1.2, 
1.3, 2.3, 3.1, 3.2, 3.3, 3.4, 
3.5, 4.1, 4.2, 4.3, 4.4, 4.5, 

4.7, 4.8, 6.3, 6.4 
IV.  Universal Gravitation     
A.  List and understand Kepler’s 
Laws 

A, B, G Content- 1.2 

B.  Be able to calculate periods and 
velocities of orbiting objects 

A, B, D Content- 1.2 

C.  Understand Newton’s law of 
gravitational force is proportional to 
both masses and the inverse square 
of the distance between the centers 
of spherical bodies 

A, B, G Content- 1.2 

D.  Understand the concept of 
weightlessness 

A, B, C Content- 1.1, 1.2 

IV.  Activities & Labs   
a.  Center of gravity experiments A, B, C, E Content- 1.2 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

b.  Plot a planetary orbit, applying 
Kepler’s Laws 

A, B, D, E Content- 1.2 

Process & Inquiry 1.3, 5.1, 
5.2, 5.3 

c. Lab that demonstrates centripetal 
acceleration and centripetal force of 
an object in circular motion 

A, B, E Content- 1.2 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

V.  Momentum   
A.  Understand the meaning of 
momentum and impulse  

A, B Content- 2.1 

B.  Apply conservation of 
momentum to a variety of problems 

A, B Content- 2.1 

C.  Distinguish between elastic and 
inelastic collisions 

A, B Content- 2.1 

D.  Solve conservation of 
momentum problems for elastic and 
inelastic collisions 

A, B Content- 2.1 

V.  Activities & Labs   
a.  Conservation of momentum labs A, B, E Content- 2.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 
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b.  Design products to reduce 
momentum 

A, B, E Content- 2.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 2.2, 2.3, 3.1, 3.2, 
3.3, 3.4, 4.1, 4.2, 4.3, 4.4, 
4.5, 4.6, 4.7, 4.8, 5.1, 5.2, 

5.3, 6.1, 6.2, 6.3, 6.4 
VI.  Work, Energy, & Power   
A.  Be able to use the mathematical 
formulas for work, potential energy, 
kinetic energy, and power to find the 
an unknown variable 

A, B Content- 2.1, 2.2 

B.  Understand the concept of 
mechanical advantage  

A, B Content- 2.2 

C.  Be able to calculate kinetic 
energy and apply the work-energy 
theorem 

A, B Content- 2.1, 2.2 

D.  Be able to calculate the 
gravitational potential energy of a 
system 

A, B Content- 1.2, 2.1, 2.2 

E.  Demonstrate an ability to solve 
problems using the law of 
conservation of energy 

A, B Content 2.1 

VI.  Activities & Labs   
a.  Conservation of energy labs A, B, E Content- 2.1, 2.2 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

b.  Field trips to amusement 
parks/playgrounds 

A, B, E Content- 2.1, 2.2 

Process & Inquiry 1.1, 1.2, 
1.3, 2.1, 2.2, 2.3, 4.2, 4.6, 
4.7, 4.8, 5.1, 5.2, 5.3, 6.2, 

6.3, 6.4 
c.  Constructing models to 
demonstrate the conservation of 
energy in a system 

A, B, E Content- 2.1, 2.2 

Process & Inquiry 1.1, 1.2, 
1.3, 2.1, 2.2, 2.3, 4.2, 4.6, 
4.7, 4.8, 5.1, 5.2, 5.3, 6.2, 

6.3, 6.4 
VII.  Thermal Physics   
A.  Understand the nature of thermal 
energy as explained by the kinetic 
theory 

A, B, F Content- 2.3 

B.  Know the difference between 
thermal energy and temperature 
and/or heat 

A, B Content- 2.3 

C.  Understand what specific heat is 
and be able to calculate heat transfer 

A, B Content- 2.3 

D.  Describe and use the Celsius and 
Kelvin temperature scales and be 
able to convert between them 

A, B, G Content- 2.3 

E.  Understand and be able to 
calculate the application of 
conservation of energy to heat 
transfers  

A, B Content- 2.1, 2.3 

F.  Explain the first and second laws A, B Content- 2.3 
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of thermodynamics 
G.  Understand the three 
mechanisms of heat transfer:  
conduction, convection, and 
radiation 

A, B Content- 2.3 

H.  Understand and apply the 
relationship between pressure, 
volume, and temperature of an ideal 
gas. 

A, B Content- 2.3 

I.  Apply a relationship to determine 
the ideal efficiency of a heat engine 

A, B Content- 2.3 

VII.  Activities & Labs   
a.  Labs that investigate thermal 
energy transfer 

A, B, E Content- 2.3 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

b.  Activity that allows observation 
of the disorder associated with 
temperature in liquids 

A, B, E Content- 2.3 

Process & Inquiry 1.1, 1.2, 
1.3, 2.1, 2.2, 2.3, 4.2, 4.6, 
4.7, 4.8, 5.1, 5.2, 5.3, 6.2, 

6.3, 6.4 
VIII.  States of Matter   
A.  Understand the origin of Pascal’s 
and Archimedes’ principles and their 
applications 

A, B, G Content- 2.3 

B.  Explain Bernoulli’s principle and 
its applications in producing lift 

A, B, G Content- 2.3 

C.  Be able to figure the rate of flow 
of a fluid 

A, B Content- 2.3 

D.  Have an understanding of the 
origin of thermal expansion and be 
able to solve problems using linear 
thermal expansion.  Be able to state 
some examples of applications and 
difficulties caused by thermal 
expansion 

A, B Content- 2.3 

E.  Describe how cohesive and 
adhesive forces cause surface 
tension and capillary action 

A, B Content- 2.3 

F.  Discuss properties of solids such 
as elasticity 

A, B Content- 2.1, 2.2, 2.3 

VIII.  Activities & Labs   
a. Density determination labs  A, B, E Content- 2.3 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

b.  Investigate the buoyancy of 
objects 

A, B, E Content- 2.3 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 2.2, 2.3, 3.1, 3.2, 
3.3, 3.4, 4.1, 4.2, 4.3, 4.4, 
4.5, 4.6, 4.7, 4.8, 6.1, 6.2, 

6.3, 6.4 
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c.  Archimedes’ principle Demo A, B, E Content- 2.3 

Process & Inquiry 2.1, 5.1, 
5.2, 5.3, 6.4 

IX.  Electric Force, Potential, and 
Field 

  

A.  Recognize the basic properties of 
the electrical interaction 

A, B Content-1.3, 1.4 

B.  Use Coulomb’s law to solve 
problems related to electrical force 

A, B Content- 1.3 

C.  Describe the differences between 
conductors and insulators 

A, B Content- 1.3 

D.  Know the SI unit of charge and 
understand the vector nature of the 
electric force 

A, B Content- 1.3 

E.  Be able to solve problems related 
to charge, electric field, and forces 

A, B Content- 1.3 

F.  Define the electric potential 
difference in terms of work done 
moving a unit test charge and 
distinguish potential from potential 
difference 

A, B Content- 1.3 

G.  Know where charges reside on 
solid and hollow conductors and 
recognize the relationship between 
conductor shape and field strength 

A, B Content- 1.3 

H.  Define capacitance and solve 
parallel-plate capacitor problems 

A, B Content- 1.3 

IX.  Activities & Labs   
a.  Investigation of static electricity A, B, E Content- 1.3 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

b.  Electroscope activities and demo A, B, E Content- 1.3 

Process & Inquiry 2.1, 5.1, 
5.2, 5.3, 6.4 

X.  Electric Current    
A.  Define electric current and the 
ampere and describe conditions that 
permit current flow 

A, B Content- 1.3 

B.  Understand resistance and state 
Ohm’s law 

A, B Content- 1.3 

C.  Be able to draw circuits and 
understand energy transfer in them 

A, B Content- 1.3 

D.  Explain the definition of power 
in electric circuits and solve 
problems involving current, 
potential difference, and power 

A, B Content- 1.3 

E.  Diagram simple electric circuits 
and recognize the correct use of 
ammeters and voltmeters 

A, B Content- 1.3 

F.  Explain how electric energy is 
converted into thermal energy 

A, B Content- 1.3, 2.3 

G.  Describe the use of capacitors 
for energy storage in circuits 

A, B Content- 1.3 

H.  Describe series and parallel A, B Content- 1.3 
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circuits and state the important 
characteristics of each 
I.  Define the kilowatt-hour and 
solve problems involving the use 
and cost of electrical energy 

A, B Content- 1.3 

J.  Calculate current, voltage, and 
equivalent resistance for devices 
connected in series and in parallel 

A, B Content- 1.3 

X.  Activities & Labs   
a.  Making circuits in series and 
parallel 

A, B, E Content- 1.3 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 2.2, 2.3, 3.1, 3.2, 
3.3, 3.4, 4.1, 4.2, 4.3, 4.4, 
4.5, 4.6, 4.7, 4.8, 6.1, 6.2, 

6.3, 6.4 
b.  Circuit analysis A, B, E Content- 1.3 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

c.  Drawing electrical schematics A, B, E Content- 1.3 

Process & Inquiry 2.1, 5.1, 
5.2, 5.3, 6.4 

d.  Design circuits to measure an 
unknown resistance 

A, B, E Content- 1.3 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

XI.  Magnetism   
A.  Learn the origin of magnetism in 
materials 

A, B, G Content- 1.4, 3.2 

B.  Describe the magnetic poles and 
the interactions between magnets 

A, B Content- 3.2 

C.  Learn the right hand rule to 
determine the direction of the 
magnetic field 

A, B Content- 3.2 

D.  Calculate the magnetic field of a 
current-carrying wire 

A, B Content- 3.2 

E.  Calculate the magnetic force on a 
moving charge 

A, B Content- 3.2 

F.  Explain the design and operation 
of an electric motor 

A, B Content- 3.2 

XI.  Activities & Labs   
a. Magnet exploration experiments A, B, E Content- 3.2 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

b.  Magnetic field mapping A, B, E Content- 3.2 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 2.2, 2.3, 3.1, 3.2, 
3.3, 3.4, 4.1, 4.2, 4.3, 4.4, 
4.5, 4.6, 4.7, 4.8, 6.1, 6.2, 
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6.3, 6.4 
c.  Construct and modify an electric 
motor 

A, B, E Content- 3.2 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

XII.  Electromagnetic Induction   
A.  Explain how a changing 
magnetic field produces an electric 
current 

A, B Content- 1.4, 3.2 

B.  Describe how an EMF is 
produced when there is relative 
motion between a conductor and a 
magnetic field 

A, B Content- 3.2 

C.  Explain how an electric 
generator works and how it differs 
from a motor 

A, B Content- 3.2 

D.  Describe Faraday’s experiments 
and his law of electromagnetic 
induction 

A, B, G Content- 3.2 

E.  Explain and apply Lenz’s law A, B,G Content- 3.2 
F.  Describe a transformer and solve 
problems involving voltage, current, 
and turn ratios 

A, B Content- 3.2 

G.  Describe the generation of 
electromagnetic waves by 
accelerated charges and recognize 
the use of resonance 

A, B Content- 3.2 

H.  Know the frequency and 
wavelength of common 
electromagnetic waves 

A, B Content- 3.2 

XII. Activities & Labs   
a.  Build an electromagnet  A, B, E Content- 3.2 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

b.  Investigate appliances that use 
electromagnetic waves 

A, B, E, F, G Content- 3.2 

Process & Inquiry 1.1, 1.2, 
3.1, 3.2, 3.4, 3.5, 4.1, 4.2, 
4.4, 4.5, 4.7, 6.1, 6.2, 6.3, 

6.4 
c. Investigate the basic principles of 
electromagnetism 

A, B, E Content- 3.2 

Process & Inquiry 1.1, 1.2, 
3.1, 3.2, 3.4, 3.5, 4.1, 4.2, 
4.4, 4.5, 4.7, 6.1, 6.2, 6.3, 

6.4 
XIII.  Waves and Energy Transfer   
A.  Distinguish between longitudinal 
and transverse waves and between a 
pulse and a continuous wave 

A, B Content- 3.1 

B.  Know the three terms to describe 
periodic waves: speed, wavelength, 
and frequency and solve problems 
using these quantities 

A, B Content- 3.1 
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C.  Understand that wave speed is 
dependent on the medium 

A, B Content- 3.1 

D.  Understand how constructive 
and destructive interference results 

A, B Content- 3.1 

E.  Understand the law of reflection 
and be able to apply it to problem 
solving 

A, B Content- 3.1 

F.  Describe refraction and 
diffraction in term of behavior of a 
wave 

A, B Content- 3.1 

XIII.  Activities & Labs   
a.  Labs demonstrating wave motion 
using a Slinky , string, springs, etc. 

A, B, E Content- 3.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

B.  Standing wave demonstrations A, B, E Content- 3.1 

Process & Inquiry 2.1, 5.1, 
5.2, 5.3, 6.4 

XIV.  Sound   
A.  Understand the nature of sound 
waves 

A, B Content- 3.1 

B.  Find the speed of sound at 
different temperatures 

A, B Content- 3.1 

C.  Apply the Doppler effect to 
problems involving moving sources 
of moving observers 

A, B Content- 3.1 

D.  Show an understanding of 
resonance as applied to an air 
column and describe a standing 
wave.  This can be done by solving 
problems involving standing waves 
in resonating air columns 

A, B Content- 3.1 

XIV.  Activities & Labs   
a.  Doppler Effect Demonstration 
Lab 

A, B, E Content- 3.1 

Process & Inquiry 2.1, 5.1, 
5.2, 5.3, 6.4 

b.  Labs measuring the speed of 
sound 

A, B, E Content- 3.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 2.2, 2.3, 3.1, 3.2, 
3.3, 3.4, 4.1, 4.2, 4.3, 4.4, 
4.5, 4.6, 4.7, 4.8, 6.1, 6.2, 

6.3, 6.4 
c.  Making simple wind musical 
instruments 

A, B, E Content- 3.1 

Process & Inquiry 1.1, 1.2, 
3.1, 3.2, 3.4, 3.5, 4.1, 4.2, 
4.4, 4.5, 4.7, 6.1, 6.2, 6.3, 

6.4 
d.  Demonstration of the 
construction of a music amplifier 

A, B, E Content- 3.1 

Process & Inquiry 2.1, 5.1, 
5.2, 5.3, 6.4 

XV.  Optics   
A.  Be able to solve problems A, B Content- 3.1 
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involving the speed of light 
B.  Have an understanding of the 
electromagnetic spectrum and the 
portion of visible spectrum 

A, B Content- 3.1 

C.  Define transparent, translucent, 
and opaque 

A, B Content- 3.1 

D.  Understand the formation of 
color in terms of light 

A, B Content- 3.1 

E.  Describe polarization of light A, B Content- 3.1 
XV.  Activities & Labs   
a.  Make a pinhole camera A, B, E Content- 3.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

b.  Double-Slit Interference Lab A, B, E Content- 3.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

c.  Chromatography Lab A, B, E Content- 3.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

XVI.  Geometric Optics   
A.  Explain the law of reflection A, B Content- 3.1 
B.  Understand and apply Snell’s 
law   

A, B Content- 3.1 

C.  Calculate the index of refraction 
in a medium 

A, B Content- 3.1 

D.  Explain total internal reflection 
and define the critical angle 

A, B Content- 3.1 

E.  Explain how concave and convex 
mirrors form real and virtual images 

A, B Content- 3.1 

F.  Distinguish between converging 
and diverging lenses 

A, B Content- 3.1 

G.  Describe how real and virtual 
images are formed by lenses 

A, B Content- 3.1 

H.  Locate images using ray 
diagrams and calculate image 
location and size using equations 

A, B Content- 3.1 

I.  Calculate image height using the 
magnification equation 

A, B Content- 3.1 

J.  Describe Young’s double-slit 
experiment  

A, B Content- 3.1 

K.  Understand the formation of 
interference patterns using 
diffraction gratings 

A, B Content- 3.1 

XVI.  Activities & Labs   
a.  Investigate positions and 
characteristics of images produced 
by curved mirrors 

A, B, E Content- 3.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 
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b.  Lab that determines the index of 
refraction of glass using Snell’s law 

A, B, E Content- 3.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

c.  Lab that determines the 
wavelength of a laser light 

A, B, E Content- 3.1 

Process & Inquiry1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4 

d.  Demonstrations of reflection and 
refraction 

A, B, E Content- 3.1 

Process & Inquiry 2.1, 5.1, 
5.2, 5.3, 6.4 

e.  Lab that demonstrates the 
bending of light 

A, B, E Content- 3.1 

Process & Inquiry 1.1, 1.2, 
1.3, 2.1, 3.1, 3.2, 3.3, 3.4, 
4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 
4.7, 4.8, 6.1, 6.2, 6.3, 6.4  

XVII.  Atomic and Nuclear 
Physics 

  

A.  Explain the photoelectric effect  A, B, G Content- 3.2 
B.  Describe experiments that 
demonstrate three particle-like 
properties of electromagnetic 
radiation 

A, B Content- 3.2 

C.  Describe the forms of radioactive 
decay and solve nuclear equations 

A, B Content- 3.2 

D.  Define nuclear fission and chain 
reaction  

A, B Content- 3.2 

E.  Describe the fusion process A, B Content- 3.2 
XVII. Activities & Labs   
a.  Labs that simulate half-life A, B, E Content- 3.2 

Process & Inquiry 1.1, 1.2, 
1.3, 2.1, 2.2, 2.3, 5.1, 5.2, 
5.3, 6.3, 6.4 

b.  Research on fusion and fission A, B, E, F, G Content- 3.2 

Process & Inquiry 3.1, 3.5, 
5.1, 5.2, 5.3, 6.4 

c.  Research on medical applications 
of radioactivity 

A, B, E, F, G Content- 3.2 

Process & Inquiry 3.1, 3.5, 
5.1, 5.2, 5.3, 6.4 
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Referenced Standards 

National Science Standards (5th ed). (1998). National Research Council, Washington, D.C., National Academy of 
Sciences 

 

The following grade scale will be used: 

 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 
The student will have one school year to complete this course.  Students will participate in class discussion, make 
presentations, effectively demonstrate physical skills, and pass written tests. 
 
Makeup work policies: All work missed due to an excused absence, including school activity, must be turned in 
within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 
 

 
 
Requirements for College Admission Status (Title 70 O.S. § 11-103.6) 
These courses are to be taught by a highly qualified teacher with an Oklahoma Physics teaching certification. The 
students should be in the eleventh or twelfth grade or if a sophomore, they should be in a Focused Field of Career 
Study program.  The course should consist of 40% laboratory or fieldwork in order to be considered a lab science.   
The course will have at a minimum, but may exceed, a duration of 120 hours within a school year (72 hours 
theory/48 lab hours). 

 



1 
Eastern Oklahoma County Technology Center does not discriminate on the basis of race, color, national origin, sex/gender, age, disability, religion or veteran status in its educational programs or 

activities. This includes, but is not limited to, recruitment, admissions, educational services and activities, financial aid and employment. Inquiries concerning application of this policy may be referred 

to the Director of Full Time Programs/Operations or the Coordinator of Student Services, who serve as the Coordinators of Tittle IV, VI, VII, IX/504/ADA Responsibilities, Eastern Oklahoma County 

Technology Center, 4601 N. Choctaw Road, Choctaw, Oklahoma, 73020, or by phone at (405) 390.9591. 

 

                                                         
 

AP Calculus AB Course Description 
 
 
Calculus AB is primarily concerned with developing the students’ understanding of the concepts of calculus and 
providing experience with its methods and applications. The course emphasizes a multire presentational 
approach to calculus, with concepts, results and problems being expressed graphically, numerically, analytically 
and verbally. The connections among these representations also are important. This course is intended to be 
challenging and demanding. Broad concepts and widely applicable methods are emphasized. The focus of the 
course is neither manipulation nor memorization of an extensive taxonomy of functions, curves, theorems or 
problem types. Thus, although facility with manipulation and computational competence are important 
outcomes, they are not the core of this course. Technology should be used regularly by students and teachers to 
reinforce the relationships among the multiple representations of functions, to confirm written work, to 
implement experimentation, and to assist in interpreting results. Through the use of the unifying themes of 
derivatives, integrals, limits, approximation, and applications and modeling, the course becomes a cohesive 
whole rather than a collection of unrelated topics. 
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                     Course Syllabus                   
 

 
Course Title:  AP Calculus AB 
 
Description:  Calculus AB is primarily concerned with developing the students’ understanding of the concepts 
of calculus and providing experience with its methods and applications. The course emphasizes a multire 
presentational approach to calculus, with concepts, results and problems being expressed graphically, 
numerically, analytically and verbally. The connections among these representations also are important.  This 
course is intended to be challenging and demanding.  Broad concepts and widely applicable methods are 
emphasized.  The focus of the course is neither manipulation nor memorization of an extensive taxonomy of 
functions, curves, theorems or problem types.  Thus, although facility with manipulation and computational 
competence are important outcomes, they are not the core of this course.  Technology should be used regularly 
by students and teachers to reinforce the relationships among the multiple representations of functions, to 
confirm written work, to implement experimentation, and to assist in interpreting results.  Through the use of 
the unifying themes of derivatives, integrals, limits, approximation, and applications and modeling, the course 
becomes a cohesive whole rather than a collection of unrelated topics. 
 
Text:  

This textbook will be our primary resource. You will benefit from reading it. It contains a number of interesting 
explorations that we will conduct with the goal that you discover fundamental calculus concepts. I will also 
explain topics in a way that students have found helpful over the years. I encourage cooperative learning, and I 
believe our entire class benefits from us all working together to help one another construct understanding.  My 
hope is that you want to learn as much as you can about calculus.  Mathematicians have been responsible for 
many great developments throughout history. Much of our understanding of the universe is a direct result of the 
contributions of mathematicians. Who knows, perhaps we’ll discover something during our course of studies. 
Whatever happens, I hope you learn to view math as more than just numbers, variables, processes, and 
algorithms. I hope you learn to apply your mathematical understanding to help you create a better understanding 
of the mathematical nature of our lives. 
 
Instructor 
Jana Gaddis 
405-390-5337 
jgaddis@eoctech.org 
 

Course Number 
OCAS Code 

OHLAP Credit Length Prerequisites 

ST00061 
4615 Yes 120 Clock 

Hours 

Algebra I, Geometry, Algebra II, Trigonometry, 
Pre-Calculus 

 

 
Overview: Class meets 45 minutes per day for 175 days. 
 
 
 
 
 
 
 
 
 
 
 

Eastern Oklahoma County 
Technology Center 
4601 N. Choctaw Rd., Choctaw, OK 
390.9591 | www.eoctech.edu 



 3 

Objectives/Knowledge and Skills: 
 
Technology Requirement 
I will use a Texas Instruments 84 Plus graphing calculator in class regularly. You will want to have a graphing 
calculator as well. I recommend the TI-84 and the TI-89. I have a classroom set of TI-84 Plus calculators, and 
some are available for extended checkout from the media center. 
We will use the calculator in a variety of ways including: 

• Conduct explorations. 
• Graph functions within arbitrary windows. 
• Solve equations numerically. 
• Analyze and interpret results. 
• Justify and explain results of graphs and equations. 

 
Course Outline 
 
By successfully completing this course, you will be able to: 

 Work with functions represented in a variety of ways and understand the connections among these 
representations. 

 Understand the meaning of the derivative in terms of a rate of change and local linear approximation, 
and use derivatives to solve a variety of problems. 

 Understand the relationship between the derivative and the definite integral. 
 Communicate mathematics both orally and in well-written sentences to explain solutions to problems. 
 Model a written description of a physical situation with a function, a differential equation, or an 

integral. 
 Use technology to help solve problems, experiment, interpret results, and verify conclusions. 
 Determine the reasonableness of solutions, including sign, size, relative accuracy, and units of 

measurement. 
 Develop an appreciation of calculus as a coherent body of knowledge and as a human accomplishment. 

 
A Balanced Approach 
 
Current mathematical education emphasizes a “Rule of Four.” There are a variety of ways to approach and 
solve problems. The four branches of the problem-solving tree of mathematics are: 

 Numerical analysis (where data points are known, but not an equation) 
 Graphical analysis (where a graph is known, but again, not an equation) 
 Analytic/algebraic analysis (traditional equation and variable manipulation) 
 Verbal/written methods of representing problems (classic story problems as well as written 

justification of one’s thinking in solving a problem— such as on our state assessment) 
 
Below is an outline of topics along with a tentative timeline. Assessments are given at the end of each unit as 
well as intermittently during each unit. Semester finals are also given. 
 
Unit 1: Limits and Continuity (3–4 weeks) 
A. Rates of Change 

1. Average Speed 
2. Instantaneous Speed 

 
B. Limits at a Point 

1. 1-sided Limits 
2. 2-sided Limits 
3. Sandwich Theorem 
**A Graphical Exploration is used to investigate the Sandwich Theorem.  Students graph y1 = x^2, y2 = -
x^2, y3 = sin (1/x) in radian mode on graphing calculators.  The limit as x approaches 0 of each function is 
explored in an attempt to “see” the limit as x approaches 0 of x^2 * sin (1/x). This helps tie the graphical 
implications of the Sandwich Theorem to the analytical applications of it. 
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C. Limits involving infinity 
1. Asymptotic behavior (horizontal and vertical) 
2. End behavior models 
3. Properties of limits (algebraic analysis) 
4. Visualizing limits (graphic analysis) 

 
D. Continuity 

1. Continuity at a point 
2. Continuous functions 
3. Discontinuous functions 

a. Removable discontinuity (0/0 form) 
**An investigation of the limit as x approaches 1 of f(x) = (x^2 - 7x - 6)/(x - 1) is conducted in small 
groups.  Next, an analytic investigation of the same function is conducted at table groups.  Students 
discuss with their group any conclusions they can draw. Finally, a graphical investigation (using the 
graphing calculators) is conducted in groups, and then we discuss, as a class, whether the group 
conclusions are verified or contradicted.  
b. Jump discontinuity (We look at y = int(x).) 
c. Infinite discontinuity 

 
E. Rates of Change and Tangent Lines 

1. Average rate of change 
2. Tangent line to a curve 
3. Slope of a curve (algebraically and graphically) 
4. Normal line to a curve (algebraically and graphically) 
5. Instantaneous rate of change 
 

Unit 2: The Derivative (5–6 weeks) 
 
A. Derivative of a Function 

1. Definition of the derivative (difference quotient) 
2. Derivative at a Point 
3. Relationships between the graphs of f and f’ 
4. Graphing a derivative from data 
**A CBL experiment is conducted with students tossing a large ball into the air. Students graph the height 
of the ball versus the time the ball is in the air.  The calculator is used to find a quadratic equation to model 
the motion of the ball over time.  Average velocities are calculated over different time intervals and 
students are asked to approximate instantaneous velocity. The data and the regression equation are both 
used in these calculations. These velocities are graphed versus time on the same graph as the height versus 
time graph. 

5. One-sided derivatives 
 
B. Differentiability 

1. Cases where f’(x) might fail to exist 
2. Local linearity 
**An exploration is conducted with the calculator in small groups. Students graph y1 = absolute value of (x) 
+ 1 and y2 = sqrt (x^2 + 0.0001) + 0.99. They investigate the graphs near x = 0 by zooming in repeatedly. 
The students discuss the local linearity of each graph and whether each function appears to be differentiable 
at x = 0. 
3. Derivatives on the calculator (Numerical derivatives using NDERIV) 
4. Symmetric difference quotient 
5. Relationship between differentiability and continuity 
6. Intermediate Value Theorem for Derivatives 

 
C. Rules for Differentiation 

1. Constant, Power, Sum, Difference, Product, Quotient Rules 
2. Higher order derivatives 
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D. Applications of the Derivative 
1. Position, velocity, acceleration, and jerk 
2. Particle motion 
3. L’HÔpital’s Rule 
*Although this topic is not on the AP Calculus AB Exam, I believe this allows students to see the 
connections between derivatives and limits. Also, it provides a useful way to calculate limits both at a point 
and as x approaches +/- infinity. I believe this adds to the rigor of the course and the preparedness of 
students for college-level mathematics courses. 
 
4. Economics 

a. Marginal cost 
b. Marginal revenue 
c. Marginal profit 
*Again, I believe these topics will aid students who choose to matriculate in business in college. 

 
E. Derivatives of trigonometric functions 
 
F. Chain Rule 
 
G. Implicit Differentiation 

1. Differential method 
2. y’ method 

 
H. Derivatives of inverse trigonometric functions 
 
I. Derivatives of Exponential and Logarithmic Functions 
 
Unit 3: Applications of the Derivative (5–6 weeks) 
 
A. Extreme Values 

1. Relative Extrema 
2. Absolute Extrema 
3. Extreme Value Theorem 
4. Definition of a critical point 

 
B. Implications of the Derivative 

1. Rolle’s Theorem 
2. Mean Value Theorem 
3. Increasing and decreasing functions 

 
C. Connecting f’ and f’’ with the graph of f(x) 

1. First derivative test for relative max/min 
2. Second derivative 

a. Concavity 
b. Inflection points 
c. Second derivative test for relative max/min 

 
D. Optimization problems 
 
E. Linearization models 

1. Local linearization 
**An exploration using the graphing calculator is conducted in small groups where students graph f(x) = 
(x^2 + 0.0001)^0.25 + 0.9 around x = 0. Students algebraically find the equation of the line tangent to 
f(x) at x = 0. Students then repeatedly zoom in on the graph of f(x) at x = 0. Students are then asked to 
approximate f(0.1) using the tangent line and then calculate f(0.1) using the calculator. This is repeated 
for the same function, but different x values further and further away from x = 0. Students then 
individually write about and then discuss with their group the use of the tangent line in approximating the 
value of the function near (and not so near) x = 0. 

2. Tangent line approximation 
3. Differentials 
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F. Related Rates 
 
Unit 4: The Definite Integral (3–4 weeks) 
 
A. Approximating areas 

1. Riemann sums 
a. Left sums 
b. Right sums 
c. Midpoint sums 
d. Trapezoidal sums 
**Here students are asked to input a program that will calculate trapezoidal sums for trapezoids of equal 
width. They are given this program. They are encouraged to think about altering it to be able to calculate 
rectangular sums as well. 

2. Definite integrals 
**Students are asked to graph, by hand, a constant function of their choosing. Then they are asked to 
calculate a definite integral from x = -3 to x = 5 using known geometric methods. Students then share 
their work with their group and are asked to come up with a group observation. Those observations are 
shared with other groups and a formula is discovered. 

 
B. Properties of Definite Integrals 

1. Power rule 
2. Mean value theorem for definite integrals 

**An exploration is conducted to show students the geometry of the mean value theorem for definite 
integrals and how it is connected to the algebra of the theorem. 

 
C. The Fundamental Theorem of Calculus 

1. Part 1 
2. Part 2 
 

Unit 5: Differential Equations and Mathematical Modeling (4 weeks) 
 
A. Slope Fields 
 
B. Antiderivatives 

1. Indefinite integrals 
2. Power formulas 
3. Trigonometric formulas 
4. Exponential and Logarithmic formulas 

 
C. Separable Differential Equations 

1. Growth and decay 
2. Slope fields (Resources from the AP Calculus website are liberally used.) 
3. General differential equations 
4. Newton’s law of cooling 

 
D. Logistic Growth 
 
Unit 6: Applications of Definite Integrals (3 weeks) 
 
A. Integral as net change 

1. Calculating distance traveled (particle motion) 
2. Consumption over time 
3. Net change from data 

 
B. Area between curves 

1. Area between a curve and an axis 
a. Integrating with respect to x 
b. Integrating with respect to y 

2. Area between intersecting curves 
a. Integrating with respect to x 
b. Integrating with respect to y 
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C. Calculating volume 
1. Cross sections 
2. Disc method 
3. Shell method 

 
Unit 7: Review/Test Preparation (time varies, generally 3–5weeks) 
 
A. Multiple-choice practice (Items from past exams are used.) 

1. Test taking strategies are emphasized 
2. Individual and group practice are both used 

 
B. Free-response practice (Released items from the AP Central website are used liberally.) 

1. Rubrics are reviewed so students see the need for complete answers 
2. Students collaborate to formulate team responses 
3. Individually written responses are crafted. Attention to full explanations is emphasized 
 

Unit 8: After the exam… 
 
A. Projects designed to incorporate this year’s learning in applied ways 
 
B. Research projects on the historical development of mathematics with a focus on calculus 
 
C. Advanced integration techniques 
 
D. A look at college math requirements and expectations including placement exams 
 

 
 
 

Referenced Standards 
Principles and Standards for School Mathematics (4th ed.). (2005). National Council of Teachers of 
Mathematics, Reston, VA  
 
All AP Courses undergo an AP Course Audit through College Board.  Please refer to their website for further 
information. 
http://apcentral.collegeboard.com 

The following grade scale will be used: 

 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 
The student will have one school year to complete this course.  Students will participate in class discussion, 
make presentations, effectively demonstrate physical skills, and pass written tests. 
 
Makeup work policies: All work missed due to an excused absence, including school activity, must be turned 
in within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 

http://apcentral.collegeboard.com/
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AP Physics B Course Description 
 
 
The Physics B course includes topics in both classical and modern physics. A knowledge of algebra and basic 
trigonometry is required for the course; the basic ideas of calculus may be introduced in connection with 
physical concepts, such as acceleration and work. Understanding of the basic principles involved and the ability 
to apply these principles in the solution of problems should be the major goals of the course. Consequently, the 
course utilizes guided inquiry and student-centered learning to foster the development of critical thinking skills. 
 
Physics B should provide instruction in each of the following five content areas: Newtonian mechanics, fluid 
mechanics and thermal physics, electricity and magnetism, waves and optics, and atomic and nuclear physics. 
 
The Physics B course includes a hands-on laboratory component comparable to introductory college-level 
physics laboratories, with a minimum of 12 student-conducted laboratory investigations representing a variety 
of topics covered in the course. Each student will complete a lab notebook or portfolio of lab reports. 
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Course Title:  AP Physics B 

Description:  AP Physics is intended to be a rigorous course that is on the level of most college physics 
courses. AP Physics B has a trigonometry emphasis. Five major content areas of physics will be taught. They 
are: mechanics, thermodynamics, waves and optics, electricity & magnetism, and modern physics. Students will 
be expected to sit for the AP exam at the completion of the course.  

Text:  Giancoli, D. (2009) Physics: Principles with Applications, 6th rev. ed.  Upper Saddle River, NJ: Pearson 
 Prentice Hall.  ISBN 0-13-1362271 

 
Giancoli, D. (2004) Preparing for the AP Physics B Examination with Giancoli: Physics. Upper Saddle 
River, NJ. Pearson Prentice Hall.  ISBN  0-536-73158-6 
 
AP Physics Lab Manual ISBN:  0130611468 

 
Instructor 
Edward Lord 
405-390-5359 
elord@eoctech.org 
 

Course Number 
OCAS Code OHLAP Credit Length Prerequisites 

ST00063 
5215 Yes 120 Clock 

Hours 

Biology I, Algebra I, Geometry,  Algebra II,  
Trigonometry 

 

 
Overview: Class meets 45 minutes per day for 175 days with flex time allowed one day each week for labs.  
Flex time extends the class time to 90 minutes.  Classes begin in mid August and end in early May.  Students 
are required to work in groups to encourage peer-teaching and peer-review.  All students are required to keep a 
lab portfolio, perform experiments, interpret the results of observations and communicate results, including 
uncertainty assessment.  Students are encouraged to read, understand, and interpret physical information and 
use the scientific method to analyze a particular phenomenon or problem.  They will use basic mathematical 
reasoning to solve a physical situation or problem. 
 
Objectives/Knowledge and Skills: 
Review: (1 week) 

A. Algebra review 
B. Data collection and analysis methods 
C. Vector addition 

1.  Graphical methods 
2.  Algebraic methods 

I. Newtonian Mechanics (13 Weeks) 
A. Kinematics (including vectors, vector algebra, components of vectors, coordinate systems, displacement,  

velocity, and acceleration)  
1. Motion in one dimension  
2. Motion in two dimensions, including projectile motion  

B. Newton’s laws of motion  
1. Static equilibrium (first law)  
2. Dynamics of a single particle (second law)  
3. Systems of two or more objects (third law)  

C. Work, energy, power  
1. Work and work–energy theorem  
2. Forces and potential energy  
3. Conservation of energy  
4. Power  
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D. Systems of particles, linear momentum  
1. Center of mass  
2. Impulse and momentum  
3. Conservation of linear momentum, collisions  

E. Circular motion and rotation  
1. Uniform circular motion  
2. Torque and rotational statics  
3. Rotational kinematics and dynamics  
4. Angular momentum and its conservation  

F. Oscillations and gravitation  
1. Simple harmonic motion (dynamics and energy relationships)  
2. Mass on a spring  
3. Pendulum and other oscillations  
4. Newton’s law of gravity  
5. Orbits of planets and satellites  

a. Circular  
b. General  

 
II. Fluid Mechanics and Thermal Physics  (5 Weeks) 

A. Fluid Mechanics  
1. Hydrostatic pressure  
2. Buoyancy  
3. Fluid flow continuity  
4. Bernoulli’s equation  

B. Temperature and heat  
1. Mechanical equivalent of heat  
2. Heat transfer and thermal expansion  

C. Kinetic theory and thermodynamics  
1. Ideal gases  

a. Kinetic model  
b. Ideal gas law  

2. Laws of thermodynamics  
a. First law (including processes on pV diagrams)  
b. Second law (including heat engines)  

 
III. Electricity and Magnetism (9 Weeks) 

A. Electrostatics  
1. Charge and Coulomb’s law  
2. Electric field and electric potential (including point charges)  
3. Gauss’s law  
4. Fields and potentials of other charge distributions 

B. Conductors, capacitors, dielectrics  
1. Electrostatics with conductors  
2. Capacitors  

a. Capacitance  
b. Parallel plate  
c. Spherical and cylindrical  

3. Dielectrics  
C. Electric circuits  

1. Current, resistance, power  
2. Steady-state direct current circuits with batteries and resistors only  
3. Capacitors in circuits  

a. Steady state  
b. Transients in RC circuits 

D. Magnetic Fields  
1. Forces on moving charges in magnetic fields  
2. Forces on current-carrying wires in magnetic fields  
3. Fields of long current-carrying wires  
4. Biot–Savart law and Ampere’s law  

E. Electromagnetism  
1. Electromagnetic induction (including Faraday’s law and Lenz’s law)  
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2. Inductance (including LR and LC circuits)  
3. Maxwell’s equations  

 
IV. Waves and Optics (5 Weeks) 

A. Wave motion (including sound)  
1. Traveling waves  
2. Wave propagation  
3. Standing waves  
4. Superposition  

B. Physical optics  
1. Interference and diffraction  
2. Dispersion of light and the electromagnetic spectrum  

C. Geometric optics  
1. Reflection and refraction  
2. Mirrors  
3. Lenses  

 
V. Atomic and Nuclear Physics (2 Weeks) 

A. Atomic physics and quantum effects  
1. Photons, the photoelectric effect, Compton scattering, x-rays  
2. Atomic energy levels  
3. Wave-particle duality  

B. Nuclear physics  
1. Nuclear reactions (including conservation of mass number and charge)  
2. Mass–energy equivalence  

Labs:  (90 Minutes per lab for data collection.  Analysis and write up are homework.) 

Most labs are open ended.  Students are given a set of materials and an objective and then they have to solve the 
problem.  Students are required to create data tables and graphs by hand. Formal lab reports must include a 
statement of problem, a hypothesis, procedure, data table, analysis, conclusion including error analysis, and 
topics for further study.  Each student is required to turn in a formal lab report.  Labs are conducted in teams of 
two students.  All labs are student hands on labs. 

List of laboratory topics: 

1. Acceleration due to gravity 
2. Determining the speed and direction of a projectile 
3. Determine an unknown mass using an Atwood’s machine 
4. Determine the coefficient of static friction 
5. Determine your personal power output 
6. Determine the force constant of a spring 
7. Determine the density of an unknown material 
8. Determine the specific heat of an unknown material 
9. Investigation and discovery with the Van de Graaff  generator 
10. Mapping an electric field 
11. Verify Ohm’s Law using DC electric circuits 
12. Determine the speed of sound 
13. Determine the linear mass density of a string 
14. Determine the index of refraction of a lens 
15. Investigate the relationship of wavelength and slit separation (interference of light) 
16. Determine the wavelength of a laser using two-slit interference 
17. Determine Planck’s constant 
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Referenced Standards 
National Science Standards (5th ed). (1998). National Research Council, Washington, D.C., National Academy 
of Sciences 
Oklahoma Priority Academic Student Skills (2003). Oklahoma State Department of Education-PASS- 
{ www.sde.state.ok.us} 
All AP Courses undergo an AP Course Audit through College Board.  Please refer to their website for further 
information. 
http://apcentral.collegeboard.com 

The following grade scale will be used: 

 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 
The student will have one school year to complete this course.  Students will participate in class discussion, 
make presentations, effectively demonstrate physical skills, and pass written tests. 
 
Makeup work policies: All work missed due to an excused absence, including school activity, must be turned 
in within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 

http://www.sde.state.ok.us/
http://apcentral.collegeboard.com/
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Unit 1: Introduction and Basic Concepts in Environmental Science 

Unit 2: Science, Systems, Matter and Energy 

Unit 3: Living World 
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Unit 4: Population 
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Unit 5: Land Use 
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Unit 6: Earth Systems  

 

Unit 7: Water Use 
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Unit 8: Pollution 
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Unit 9: Earth Resources, and Energy  
Resources and Consumption 

Unit 10: Global Change

Topic: Climate Change and Ozone Loss  
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Unit 11: Ecological and Human Health 

 

Unit 12: Other Topics  
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Unit 1: The Electric Field (1 week) 

 

 

Unit 2: Gauss’s Law (1 1/2 weeks) 

 

 

Unit 3: Electric Potential (1 1/2 weeks) 
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Introduction to Engineering Design (IED) 
 Course Description 

 
 
Introduction to Engineering Design™ (IED) is a high school level course that is appropriate for 9th or 10th grade 
students who are interested in design and engineering. The major focus of the IED course is to expose students 
to design process, research and analysis, teamwork, communication methods, global and human impacts, 
engineering standards, and technical documentation. IED gives students the opportunity to develop skills and 
understanding of course concepts through activity-, project-, and problem-based (APPB) learning. Used in 
combination with a teaming approach, APPB-learning challenges students to continually hone their 
interpersonal skills, creative abilities and understanding of the design process. It also allows students to develop 
strategies to enable and direct their own learning, which is the ultimate goal of education. 
 
The course assumes no previous knowledge, but students should be concurrently enrolled in college preparatory 
mathematics and science. Students will employ engineering and scientific concepts in the solution of 
engineering design problems. In addition, students use a state of the art 3D sold modeling design software 
package to help them design solutions to solve proposed problems. Students will develop problem-solving skills 
and apply their knowledge of research and design to create solutions to various challenges that increase in 
difficulty throughout the course. Students will also learn how to document their work, and communicate their 
solutions to their peers and members of the professional community. 
 
Introduction to Engineering Design™ is one of the three foundation courses in the Project Lead The Way® high 
school pre-engineering program. The course applies and concurrently develops secondary level knowledge and 
skills in mathematics, science, and technology. 
 
The course of study includes: 

 Design process 
 Modeling 
 Sketching 
 Measurement, Statistics, and Applied Geometry 
 Presentation Design and Delivery 
 Engineering Drawing Standards 
 CAD Solid Modeling 
 Reverse Engineering 
 Consumer Product Design Innovation 
 Marketing 
 Graphic Design 
 Engineering Ethics 
 Virtual Design Teams 
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Course Title:  Introduction to Engineering Design 
 
Description 

In this course, students use 3D solid modeling design software to help them design solutions to solve proposed 
problems. Students will learn how to document their work and communicate solutions to peers and members of 
the professional community. This course is designed for 9th or 10th grade students. The major focus of the IED 
course is to expose students to the design process, research and analysis, teamwork, communication methods, 
global and human impacts, engineering standards and technical documentation. 
 
Instructor 
Edward Lord 
405-390-5359 
elord@eoctech.org 
 

Course Number 
OCAS Number 

OHLAP Credit Length Prerequisites 

ST00023 
8709 

Yes 120 Clock Hours Algebra I, Geometry 

 
Objectives/Knowledge and Skills: 
 
Design Process 

 Introduction to a Design Process  
Concepts Addressed in Lesson: 

  
 There are many design processes that guide professionals in developing solutions to problems. 
 A design process most used by engineers includes defining a problem, brainstorming, researching, 

identifying requirements, exploring possibilities, selecting an approach, developing a design 
proposal, making a model or prototype, testing, refining, making, and communicating results. 

 Design teams use brainstorming techniques to generate large numbers of ideas in short time 
periods. 

 Engineers conduct research to develop their knowledge base, stimulate creative ideas, and make 
informed decisions. 

 A designer uses an engineer’s notebook to chronologically document all aspects of a design 
project. 

  
 Introduction to Technical Sketching and Drawing  
Concepts Addressed in Lesson: 
  

 Engineers create sketches to quickly record, communicate, and investigate ideas. 
 Pictorials and tonal shading techniques are used in combination to give sketched objects a realistic 

look. 
 Designers use isometric, oblique, perspective, and multiview sketching to maintain an object’s 

visual proportions. 
 A multiview projection is the most common method of communicating the shape and size of an 

object that is intended for manufacture. 
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 Measurement and Statistics 
Concepts Addressed in Lesson: 
  

 Measurement systems were developed out of the need for standardization. 
 Engineers apply dimensions to drawings to communicate size information. 
 Manufactured parts are often created in different countries, where dimensional values are often 

converted from one standard unit to another. 
 The amount of variation that can be measured depends on the precision of the measuring tool. 
 Statistical analysis of measurements can help to verify the quality of a design or process. 
 Engineers use graphics to communicate patterns in recorded data. 

  
Puzzle Cube  
Concepts Addressed in Lesson: 
  

 Three-dimensional forms are derived from two-dimensional shapes. 
 The results of the design process are commonly displayed as a physical model. 
 Engineers develop models to communicate and evaluate possible solutions. 
 Geometric and numeric constraints are used to define the shape and size of objects in Computer 

Aided Design (CAD) modeling systems. 
 Engineers use CAD modeling systems to quickly generate and annotate working drawings. 
 Packaging not only protects a product, but contributes to that product’s commercial success. 

   
Design Exercises 

 Geometric Shapes and Solids 
Concepts Addressed in Lesson: 

  
 Geometric shapes describe the two or three dimensional contours that characterize an object. 
 The properties of volume and surface area are common to all designed objects and provide useful 

information to the engineer. 
 CAD systems are used to increase productivity and reduce design costs. 
 Solid CAD models are the result of both additive and subtractive processes. 

  
Dimensions and Tolerances  
Concepts Addressed in Lesson: 

  
 Working drawings should contain only the dimensions that are necessary to build and inspect an 

object. 
 Object features require specialized dimensions and symbols to communicate technical 

information, such as size. 
 There is always a degree of variation between the actual manufactured object and its dimensioned 

drawing. 
 Engineers specify tolerances to indicate the amount of dimensional variation that may occur 

without adversely affecting an object’s function. 
 Tolerances for mating part features are determined by the type of fit.  

  
 Advanced Modeling Skills  
Concepts Addressed in Lesson: 

  
 Solid modeling programs allow the designer to create quality designs for production in far less 

time than traditional design methods. 
 Engineers use CAD models, assemblies, and animations to check for design problems, verify the 

functional qualities of a design, and communicate information to other professionals and clients.  
 Auxiliary views allow the engineer to communicate information about an object’s inclined 

surfaces that appear foreshortened in basic multiview drawings.  
 Designers use sectional views to communicate an object’s interior features that may be difficult to 

visualize from the outside. 

mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_1/Lesson1_3Measurement_Statistics.htm
mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_1/Lesson1_4Puzzle_Cube.htm
mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_2/Lesson2_1Geometric_Shapes_Solids.htm
mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_2/Lesson2_2Dimensions_Tolerances.htm
mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_2/Lesson2_3Advanced_Modeling_Skills.htm
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 As individual objects are assembled together, their degrees of freedom are systematically 
removed. 

 Engineers create mathematical formulas to establish geometric and functional relationships within 
their designs. 

 A title block provides the engineer and manufacturer with important information about an object 
and its creator. 

 A parts list and balloons are used to identify individual components in an assembly drawing. 

  
 Advanced Designs  
Concepts Addressed in Lesson: 

  
 Design solutions can be created as an individual or in teams. 
 Engineers use design briefs to explain the problem, identify solution expectations, and establish 

project constraints. 
 Teamwork requires constant communication to achieve the goal at hand. 
 Engineers conduct research to develop their knowledge base, stimulate creative ideas, and make 

informed decisions. 
 Engineers use a design process to create solutions to existing problems. 
 Engineers use CAD modeling systems to quickly generate and annotate working drawings. 
 Fluid Power Concepts could be used to enhance design solutions. 

  
Reverse Engineering 

 Visual Analysis  
Concepts Addressed in Lesson: 

  
 Visual design principles and elements constitute an aesthetic vocabulary that is used to describe 

any object independent of its formal title, structural, and functional qualities. 
 Tangible design elements are manipulated according to conceptual design principles. 
 Aesthetic appeal results from the interplay between design principles and elements. 
 Though distinctly different, a design’s visual characteristics are influenced by its structural and 

functional requirements. 
 Visual appeal influences a design’s commercial success. 
 Graphic designers are concerned with developing visual messages that make people in a target 

audience respond in a predictable and favorable manner. 

  
 Functional Analysis  
Concepts Addressed in Lesson: 

  
 Mechanisms use simple machines to move loads through the input of applied effort forces. 
 Engineers perform reverse engineering on products to study their visual, functional, and structural 

qualities. 
 Through observation and analysis, a product’s function can be divided into a sequence of 

operations. 
 Products operate as systems, with identifiable inputs and outputs. 

  
 Structural Analysis  
Concepts Addressed in Lesson: 

  
 Objects are held together by means of joinery, fasteners, or adhesives. 
 Precision measurement tools and techniques are used to accurately record an object’s geometry. 
 Operational conditions, material properties, and manufacturing methods help engineers determine 

the material makeup of a design. 
 Engineers use reference sources and computer-aided design (CAD) systems to calculate the mass 

properties of designed objects. 

  
 

mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_2/Lesson2_4Advanced_Designs.htm
mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_3/Lesson3_1Visual_Analysis.htm
mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_3/Lesson3_2Functional_Analysis.htm
mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_3/Lesson3_3Structural_Analysis.htm
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Product Improvement By Design  
Concepts Addressed in Lesson: 

  
 Engineers analyze designs to identify shortcomings and opportunities for innovation. 
 Design teams use brainstorming techniques to generate large numbers of ideas in short time 

periods. 
 Engineers use decision matrices to help make design decisions that are based on analysis and 

logic. 
 Engineers spend a great deal of time writing technical reports to explain project information to 

various audiences. 

  
Open-Ended Design Problems 

  
 Engineering Design Ethics  
Concepts Addressed in Lesson: 

  
 The material of a product, how the material is prepared for use, its durability, and ease of recycling 

all impact a product’s design, marketability, and life expectancy. 
 All products made, regardless of material type, may have both positive and negative impacts. 
 In addition to economics and resources, manufacturers must consider human and global impacts of 

various manufacturing process options. 
 Laws and guidelines have been established to protect humans and the global environment. 
 A conscious effort by product designers and engineers to investigate the recyclable uses of 

materials will play a vital role in the future of landfills and the environment. 

  
 Design Teams  
Concepts Addressed in Lesson: 
  

 Teams of people can accomplish more than one individual working alone. 
 Design teams establish group norms through brainstorming and consensus to regulate proper and 

acceptable behavior by and between team members. 
 Engineers develop Gantt charts to plan, manage, and control a design team’s actions on projects 

that have definite beginning and end dates. 
 Virtual teams rely on communications other than face-to-face contact to work effectively to solve 

problems. 
 Each team member’s strengths are a support mechanism for the other team members’ weaknesses.   
 Conflict between team members is a normal occurrence, and can be addressed using formal 

conflict resolution strategies. 

Evaluation 

End of course assessment administered through PLTW, college credit available.  The following grade scale will 
be used: 

 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 
The student will have one semester to complete this course.  Students will participate in class discussion, make 
presentations, effectively demonstrate physical skills, and pass written tests. 
 
 
 
 
 

mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_3/Lesson3_4Product_Improvement_By_Design.htm
mk:@MSITStore:C:/Documents%20and%20Settings/rmorgan/Desktop/PLTW/IED/IED%202010/IED_2010/IED_2010.chm::/Unit_4/Lesson4_1Engineering_Design_Ethics.htm
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Makeup work policies: All work missed due to an excused absence, including school activity, must be turned 
in within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 
 
Curriculum Resources 

Project Lead The Way, www.pltw.org  

 



 

1 
Eastern Oklahoma County Technology Center does not discriminate on the basis of race, color, national origin, sex/gender, age, disability, religion or veteran status in its educational programs or 

activities. This includes, but is not limited to, recruitment, admissions, educational services and activities, financial aid and employment. Inquiries concerning application of this policy may be referred 

to the Director of Full Time Programs/Operations or the Coordinator of Student Services, who serve as the Coordinators of Tittle IV, VI, VII, IX/504/ADA Responsibilities, Eastern Oklahoma County 

Technology Center, 4601 N. Choctaw Road, Choctaw, Oklahoma, 73020, or by phone at (405) 390.9591. 

 

                                                         
 

Principles of Engineering (POE)  
Course Description 

 
 
Principles of Engineering (POE) is a high school-level survey course of engineering. The course exposes 
students to some of the major concepts that they will encounter in a postsecondary engineering course of study. 
Students have an opportunity to investigate engineering and high tech careers. POE gives students the 
opportunity to develop skills and understanding of course concepts through activity-, project-, and problem-
based (APPB) learning. Used in combination with a teaming approach, APPB learning challenges students to 
continually hone their interpersonal skills, creative abilities, and problem solving skills based upon engineering 
concepts. It also allows students to develop strategies to enable and direct their own learning, which is the 
ultimate goal of education. 
 
To be successful in POE, students should be concurrently enrolled in college preparatory mathematics and 
science. Students will employ engineering and scientific concepts in the solution of engineering design 
problems. Students will develop problem-solving skills and apply their knowledge of research and design to 
create solutions to various challenges. Students will also learn how to document their work and communicate 
their solutions to their peers and members of the professional community. 
 
Principles of Engineering is one of three foundation courses in the Project Lead The Way® high school 
engineering program. The course applies and concurrently develops secondary level knowledge and skills in 
mathematics, science, and technology. 
 
The course of study includes: 

 Mechanisms 
 Energy Sources 
 Energy Applications 
 Machine Control 
 Fluid Power 
 Statics 
 Material Properties 
 Material Testing 
 Statistics 
 Kinematics 
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                       Course Syllabus                   
 

 
Course Title:  Principles of Engineering 
 
Description 
This survey course of engineering exposes students to some of the major concepts they’ll encounter in a 
postsecondary engineering course of study. Students have an opportunity to investigate engineering and high-
tech careers and to develop skills and understanding of course concepts. Students employ engineering and 
scientific concepts in the solution of engineering design problems. They develop problem-solving skills and 
apply their knowledge of research and design to create solutions to various challenges. Students also learn how 
to document their work and communicate their solutions to peers and members of the professional community. 
This course is designed for 10th or 11th grade students. 
 
Instructor 
Edward Lord 
405-390-5359 
elord@eoctech.org 
 

CTE Number 
OCAS Number 

OHLAP Credit Length Prerequisites 

ST00024 
8710 

Yes 120 Clock Hours Algebra I 
Geometry 

 
Objectives/Knowledge and Skills: 
Energy and Power 

Mechanisms 
Concepts Addressed: 

  
 Engineers and engineering technologists apply math, science, and discipline-specific skills to 

solve problems. 
 Engineering and engineering technology careers offer creative job opportunities for individuals 

with a wide variety of backgrounds and goals. 
 Technical communication can be accomplished in oral, written, and visual forms and must be 

organized in a clear and concise manner. 
 Most mechanisms are composed of gears, sprockets, pulley systems, and simple machines. 
 Mechanisms are used to redirect energy within a system by manipulating force, speed, and 

distance. 
 Mechanical advantage ratios mathematically evaluate input work versus output work of 

mechanisms. 

  

Performance Objectives Addressed in Lesson: 

It is expected that students will:  

 Differentiate between engineering and engineering technology. 
 Conduct a professional interview and reflect on it in writing. 
 Identify and differentiate among different engineering disciplines. 
 Measure forces and distances related to mechanisms. 
 Distinguish between the six simple machines, their attributes, and components. 
 Calculate mechanical advantage and drive ratios of mechanisms. 
 Design, create, and test gear, pulley, and sprocket systems. 
 Calculate work and power in mechanical systems. 

Eastern Oklahoma County 
Technology Center 
4601 N. Choctaw Rd., Choctaw, OK 
390.9591 | www.eoctech.edu 

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/POE2010.chm::/Unit_1/L1_1Mechanisms.doc
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 Determine efficiency in a mechanical system. 
 Design, create, test, and evaluate a compound machine design. 

 
Energy Sources  
Concepts Addressed in Lesson: 
  

 Energy source classifications include nonrenewable, renewable, and inexhaustible. 
 Energy source processes include harnessing, storing, transporting, and converting. 
 Energy often needs to be converted from one form to another to meet the needs of a given system. 
 An understanding of work, energy, and power is required to determine system efficiency.  
 An understanding of the basics of electricity requires the understanding of three fundamental 

concepts of voltage, current, and resistance. 
 The atomic structure of a material determines whether it is a conductor, an insulator, or a 

semiconductor. 

  

Performance Objectives Addressed in Lesson: 

It is expected that students will:  

 Identify and categorize energy sources as nonrenewable, renewable, or inexhaustible. 
 Create and deliver a presentation to explain a specific energy source. 
 Summarize and reflect upon information collected during a visit to a local utility company. 
 Define the possible types of power conversion. 
 Calculate work and power. 
 Demonstrate the correct use of a digital multimeter. 
 Calculate power in a system that converts energy from electrical to mechanical. 
 Determine efficiency of a system that converts an electrical input to a mechanical output. 
 Calculate circuit resistance, current, and voltage using Ohm’s law. 
 Understand the advantages and disadvantages of parallel and series circuit design in an 

application. 
  
Energy Applications  
Concepts Addressed in Lesson: 
  

 Energy management is focused on efficient and accessible energy use. 
 System energy requirements must be understood in order to select the proper energy source. 
 Energy systems can include multiple energy sources that can be combined to convert energy into 

useful forms.  
 Hydrogen fuel cells create electricity and heat through an electrochemical process that converts 

hydrogen and oxygen into water. 
 Solar cells convert light energy into electricity by using photons to create electron flow.  
 Thermodynamics is the study of the effects of work, thermo energy, and energy on a system. 
 Thermo energy can transfer via convection, conduction, or radiation. 
 Material conductivity, resistance, and energy transfer can be calculated.  

 

 

Performance Objectives Addressed in Lesson: 

It is expected that students will:  

 Test and apply the relationship between voltage, current, and resistance relating to a photovoltaic 
cell and a hydrogen fuel cell. 

 Experiment with a solar hydrogen system to produce mechanical power. 
 Design, construct, and test recyclable insulation materials. 

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/POE2010.chm::/Unit_1/L1_2EnergySources.doc
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/POE2010.chm::/Unit_1/L1_3EnergyApplications.doc
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 Test and apply the relationship between R-values and recyclable insulation. 
 Complete calculations for conduction, R-values, and radiation.  

  
Design Problem – Energy and Power  
Concepts Addressed in Lesson: 

  
 Design problems can be solved by individuals or in teams. 
 Engineers use a design process to create solutions to existing problems. 
 Design briefs are used to identify the problem specifications and to establish project constraints. 
 Teamwork requires constant communication to achieve the desired goal. 
 Design teams conduct research to develop their knowledge base, stimulate creative ideas, and 

make informed decisions. 

Performance Objectives Addressed in Lesson: 

It is expected that students will:  

 Brainstorm and sketch possible solutions to an existing design problem. 
 Create a decision-making matrix for a design problem. 
 Select an approach that meets or satisfies the constraints provided in a design brief. 
 Create a detailed pictorial sketch or use 3D modeling software to document the best choice, based 

upon the design team’s decision matrix. 
 Present a workable solution to the design problem. 

  

Materials and Structures 

Statics  
Concepts Addressed in Lesson: 

  
 Laws of motion describe the interaction of forces acting on a body. 
 Structural member properties including centroid location, moment of inertia, and modulus of 

elasticity are important considerations for structure design.   
 Static equilibrium occurs when the sum of all forces acting on a body are equal to zero.  
 Applied forces are vector quantities with a defined magnitude, direction, and sense, and can be 

broken into vector components.  
 Forces acting at a distance from an axis or point attempt or cause an object to rotate. 
 In a statically determinate truss, translational and rotational equilibrium equations can be used to 

calculate external and internal forces. 
 Free body diagrams are used to illustrate and calculate forces acting upon a given body. 

Performance Objectives Addressed in Lesson: 

It is expected that students will:  

 Create free body diagrams of objects, identifying all forces acting on the object. 
 Mathematically locate the centroid of structural members. 
 Calculate moment of inertia of structural members. 
 Differentiate between scalar and vector quantities. 
 Identify magnitude, direction, and sense of a vector. 
 Calculate the X and Y components given a vector. 
 Calculate moment forces given a specified axis. 
 Use equations of equilibrium to calculate unknown forces. 
 Use the method of joints strategy to determine forces in the members of a statically determinate 

truss. 
  
 
 
 

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/POE2010.chm::/Unit_1/L1_4DesignProblem_Energy.doc
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/POE2010.chm::/Unit_2/L2_1Statics.doc
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Material Properties  
Concepts Addressed in Lesson: 

  
 Materials are the substances with which all objects are made. 
 Materials are composed of elements and area categorized by physical and chemical properties. 
 Materials consist of pure elements. Compounds and mixtures and are typically classified as 

metallic, ceramic, organic, polymeric, and composite.  
 Material properties including recyclability and cost are important considerations for engineers 

when choosing appropriate materials for a design. 
 Material selection is based upon mechanical, thermal, electromagnetic, and chemical properties.  
 Raw materials undergo various manufacturing processes in the production of consumer goods.  

 

 Performance Objectives Addressed in Lesson: 

It is expected that students will:  

 Investigate specific material properties related to a common household product.  
 Conduct investigative non-destructive material property tests on selected common household 

products. Property testing conducted to identify continuity, ferrous metal, hardness, and flexure. 
 Calculate weight, volume, mass, density, and surface area of selected common household product 
 Identify the manufacturing processes used to create the selected common household product. 
 Identify the recycling codes. 
 Promote recycling using current media trends. 

 
 Material Testing  

Concepts Addressed in Lesson: 
  

 Engineers utilize a design process and mathematical formulas to solve and document design 
problems. 

 Material testing aids in determining a product’s reliability, safety, and predictability in function. 
 Engineers perform destructive and non-destructive tests on material specimens for the purpose of 

identifying and verifying the properties of various materials. 
 Material testing provides a reproducible evaluation of material properties. 
 Tensile testing data is used to create a test sample stress strain curve. 
 Stress strain data points are used to identify and calculate sample material properties including 

elastic range, proportional limit, modulus of elasticity, elastic limit, resilience, yield point, plastic 
deformation, ultimate strength, failure, and ductility. 

 Performance Objectives Addressed in Lesson: 

It is expected that students will:  

 Utilize a five-step technique to solve word problems. 
 Obtain measurements of material samples. 
 Tensile test a material test sample. 
 Identify and calculate test sample material properties using a stress strain curve. 

  
Design Problem – Materials and Structures  
 Concepts Addressed in Lesson: 

  
 Design problems can be solved by individuals or in teams. 
 Engineers use a design process to create solutions to existing problems. 
 Design briefs are used to identify the problem specifications and establish project constraints. 
 Teamwork requires constant communication to achieve the desired goal. 
 Design teams conduct research to develop their knowledge base, stimulate creative ideas, and 

make informed decisions. 

 

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/POE2010.chm::/Unit_2/L2_2MaterialProperties.doc
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/POE2010.chm::/Unit_2/L2_3MaterialTesting.doc
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/POE2010.chm::/Unit_2/L2_4DesignProblem_Materials.doc
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 Performance Objectives Addressed in Lesson: 

It is expected that students will:  

 Brainstorm and sketch possible solutions to an existing design problem. 
 Create a decision making matrix for the design problem. 
 Select an approach that meets or satisfies the constraints given in a design brief. 
 Create a detailed pictorial sketch or use 3D modeling software to document the best choice, based 

upon your team’s decision matrix. 
 Present a workable design solution. 

  
Control Systems 

 Machine Control 
 Concepts Addressed in Lesson: 

 
 Flowcharts provide a step by step schematic representation of an algorithm or process. 
 Control systems are designed to provide consentient process control and reliability. 
 Control system protocols are an established set of commands or functions typically created in a 

computer programming language. 
 Closed loop systems use digital and analog sensor feedback to make operational and process decisions. 
 Open loop systems use programming constants such as time to make operational and process 

decisions. 

Performance Objectives Addressed in Lesson: 

It is expected that students will:  

 Create detailed flow charts utilizing a computer software application. 
 Create control system operating programs utilizing computer software. 
 Create system control programs that utilize flowchart logic.  
 Choose appropriate inputs and output devices based on the need of a technological system. 
 Differentiate between the characteristics of digital and analog devices. 
 Judge between open and closed loop systems in order to choose the most appropriate system for a 

given technological problem. 
 Design and create a control system based on given needs and constraints. 

 
Fluid Power 
 Concepts Addressed in Lesson: 

  
 Fluid power systems are categorized as either pneumatic, which utilizes gas, or hydraulic, which 

utilizes liquid. 
 Fluid power is possible because in a system of confined fluid, pressure acts equally in all 

directions. 
 The most basic components of all fluid power systems include a reservoir or receiver, a pump or 

compressor, a valve, and a cylinder. 
 Fluid power systems are designed to transmit force over great distances, multiply an input force, 

and increase the distance that an output will move. 
 Laws about the behavior of fluid systems and standard conventions for calculating values within 

fluid systems aid in the design and understanding of such systems. 
 Standard schematic symbols and conventions are used to communicate fluid power designs. 

 

 

 

 

 

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Users/Kristen/Documents/PLTW/Bryan/Unit_2/L2_2MachineControl.htm
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Performance Objectives Addressed in Lesson: 

It is expected that students will: 

 Identify devices that utilize fluid power. 
 Identify and explain basic components and functions of fluid power devices. 
 Differentiate between the characteristics of pneumatic and hydraulic systems. 
 Distinguish between hydrodynamic and hydrostatic systems. 
 Design, create, and test a hydraulic device. 
 Design, create, and test a pneumatic device. 
 Calculate values in a fluid power system utilizing Pascal’s Law. 
 Distinguish between pressure and absolute pressure. 
 Distinguish between temperature and absolute temperature. 
 Calculate values in a pneumatic system, utilizing the perfect gas laws. 
 Calculate flow rate, flow velocity, and mechanical advantage in a hydraulic system. 

 

Design Problem – Control Systems  
 Concepts Addressed in Lesson: 

  
 Design problems can be solved by individuals or in teams. 
 Engineers use a design process to create solutions to existing problems. 
 Design briefs are used to identify the problem specifications and to establish project constraints. 
 Teamwork requires constant communication to achieve the desired goal. 
 Design teams conduct research to develop their knowledge base, stimulate creative ideas, and 

make informed decisions. 

Performance Objectives Addressed in Lesson: 

It is expected that students will: 

 Brainstorm and sketch possible solutions to an existing design problem. 
 Create a decision-making matrix for a design problem. 
 Select an approach that meets or satisfies the constraints provided in a design brief. 
 Create a detailed pictorial sketch or use 3D modeling software to document the best choice, based 

upon the design team’s decision matrix. 
 Present a workable solution to the design problem. 

  
Statistics and Kinematics 

Statistics 
Concepts Addressed in Lesson: 
  

 Engineers use statistics to make informed decisions based upon established principles. 
 Visual representations of data analyses allow for easy distribution and understanding of data. 
 Statistics is based upon both theoretical and experimental data analysis. 

Performance Objectives Addressed in Lesson: 

It is expected that students will: 

 Calculate the theoretical probability that an event will occur. 
 Calculate the experimental frequency distribution of an event occurring. 
 Apply the Bernoulli process to events that only have two distinct possible outcomes. 
 Apply AND, OR, and NOT logic to probability. 
 Apply Bayes’ theorem to calculate the probability of multiple events occurring. 
 Create a histogram to illustrate frequency distribution. 
 Calculate the central tendency of a data array, including mean, median, and mode. 
 Calculate data variation, including range, standard deviation, and variance. 

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/POE2010.chm::/Unit_3/L3_3DesignProblem_ControlSystems.doc
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Users/Kristen/Documents/PLTW/Bryan/Unit_4/L4_2Dynamics.htm
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Kinematics  
Concepts Addressed in Lesson: 
  

 When working with bodies in motion, engineers must be able to differentiate and calculate 
distance, displacement, speed, velocity, and acceleration. 

 When air resistance is not taken into account, released objects will experience acceleration due to 
gravity, also known as freefall.  

 Projectile motion can be predicted and controlled using kinematics equations. 
 When a projectile is launched, velocity in the x direction remains constant; whereas, with time, the 

velocity in the Y direction in magnitude and direction changes due to gravity. 

Performance Objectives Addressed in Lesson: 

It is expected that students will: 

 Calculate distance, displacement, speed, velocity, and acceleration from data. 
 Design, build, and test a vehicle that stores and releases potential energy for propulsion. 
 Calculate acceleration due to gravity given data from a free fall device. 
 Calculate the X and Y components of a projectile motion. 
 Determine the angle needed to launch a projectile a specific range given the projectile’s initial 

velocity.  
Design Problem – Statistics and Kinematics 
Concepts Addressed in Lesson: 

  
 Design problems can be solved by individuals or in teams. 
 Engineers use a design process to create solutions to existing problems. 
 Design briefs are used to identify the problem specifications and establish project constraints. 
 Teamwork requires constant communication to achieve the desired goal. 
 Design teams conduct research to develop their knowledge base, stimulate creative ideas, and 

make informed decisions.  
 

Performance Objectives Addressed in Lesson: 

It is expected that students will: 

 Brainstorm and sketch possible solutions to an existing design problem. 
 Create a decision-making matrix for their design problem. 
 Select an approach that meets or satisfies the constraints provided in a design brief. 
 Create a detailed pictorial sketch or use 3D modeling software to document the best choice, based 

upon the design team’s decision matrix. 
 Present a workable solution to the design problem. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/POE2010.chm::/Unit_4/L4_2Kinematics.doc
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Evaluation 

End of course assessment administered through PLTW, college credit available.  The following grade scale will 
be used: 

 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 
The student will have one semester to complete this course.  Students will participate in class discussion, make 
presentations, effectively demonstrate physical skills, and pass written tests. 
 
Makeup work policies: All work missed due to an excused absence, including school activity, must be turned 
in within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 
 
Curriculum Resources 

Project Lead The Way, www.pltw.org  



1 
Eastern Oklahoma County Technology Center does not discriminate on the basis of race, color, national origin, sex/gender, age, disability, religion or veteran status in its educational programs or 

activities. This includes, but is not limited to, recruitment, admissions, educational services and activities, financial aid and employment. Inquiries concerning application of this policy may be referred 

to the Director of Full Time Programs/Operations or the Coordinator of Student Services, who serve as the Coordinators of Tittle IV, VI, VII, IX/504/ADA Responsibilities, Eastern Oklahoma County 

Technology Center, 4601 N. Choctaw Road, Choctaw, Oklahoma, 73020, or by phone at (405) 390.9591. 

 

                                                         
 

Digital Electronics Course Description 
 
 
Digital Electronics™ is the study of electronic circuits that are used to process and control digital signals. In 
contrast to analog electronics, where information is represented by a continuously varying voltage, digital 
signals are represented by two discreet votages or logic levels. The distinction allows for greater signal speed 
and storage capabilities and has revolutionized the world of electronics. Digital electronics is the foundation of 
all modern electronic devices such as cellular phones, MP3 players, laptop computers, digital cameras, high 
definition televisions, etc. 
 
The major focus of the DE course is to expose students to the design process of combinational and sequential 
logic design, teamwork, communication methods, engineering standards, and technical documentation. 
 
Utilizing the activity-project-problem- based (APPB) teaching and learning pedagogy, students will analyze, 
design and build digital electronic circuits. While implementing these designs students will continually hone 
their interpersonal skills, creative abilities and understanding of the design process. 
 
Digital Electronics™ (DE) is a high school level course that is appropriate for 10th or 11th grade students 
interested in electronics. Other than their concurrent enrollment in college preparatory mathematics and science 
courses, this course assumes no previous knowledge. 
 
Digital Electronics™ is on of three foundation courses in the Project Lead The Way® high school pre-
engineering program. The course applies and concurrently develops secondary level knowledge and skills in 
mathematics, science, and technology. 
 
The course of study includes: 

 Foundations of Digital Electronics 
o Scientific and Engineering Notations 
o Electronic Component Identification 
o Basic Soldering and PCB Construction 
o Electron Theory & Circuit Theory Laws 
o Circuit Simulation 
o Breadboard Prototyping 
o Component Datasheets & Troubleshooting 

 Combinational Logic Analysis and Design 
o Binary, Octal and Hexadecimal Number Systems 
o Boolean Algebra and DeMorgan’s Theorems 
o AND-OR-INVERT, NAND Only, and NOR Only Logic Design 
o Binary Adders and Two’s Complement Arithmetic 
o Combinational Logic Design with Field Programmable Gate Arrays 
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                    Course Syllabus                   
 

 
Course Title:  Digital Electronics 
 
Description 
This course is the study of electronic circuits that are used to process and control digital signals. Digital 
electronics is the foundation of all modern electronic devices such as cellular phones, MP3 players, laptop 
computers, digital cameras and high-definition televisions. The major focus of the DE course is to expose 
students to the process of combinational and sequential logic design, teamwork, communication methods, 
engineering standards and technical documentation. This course is designed for 10th or 11th grade students. 
 
Instructor 
Edward Lord 
405-390-5359 
elord@eoctech.org 
 

Course Number 
OCAS Number 

OHLAP Credit Length Prerequisites 

ST00021 
9033 

No 120 Clock Hours Introduction to Engineering Design  
Principles of Engineering 

 
Objectives/Knowledge and Skills: 
 
Fundamentals of Analog and Digital Electronics  

C:\Documents and Settings\Samuel Cox\Samuel Cox\Temporary Internet 
Files\2007_Curriculum_folders\IED_11_15_2007\Unit_1\Lesson1_1Intro_Design_Proce
ss.htmFoundations and the Board Game Counter 
Concepts Addressed in Lesson: 
  

 Safety is an important concept that must be considered for the safety of the individual, class, and 
overall environment of the classroom/laboratory. 

 Electricity, even at the nominal levels used in this curriculum, can cause bodily harm or even death. 
 Engineers and technicians use scientific notation, engineering notation, and Systems International 

(SI) notation to conveniently write very large or very small numbers frequently encountered when 
working with electronics. 

 Manufacturers of resistors and capacitors use an accepted industry standard to label the nominal 
value of resistors and capacitors. 

 Soldering is the process of joining two metal surfaces together to form an electrical connection. 
Soldering is used extensively in the assembly of electronic components. 

 The ability to properly solder electronic components and recognition of improper solder connections 
is an important skill for engineers and technicians. 

 
Introduction to Analog  
Concepts Addressed in Lesson: 

 
 Analog and digital signals have different waveforms with distinctive characteristics. 
 Digital signals have two well-defined voltage levels, one for a logic high and one for a logic low. 
 Analog signals have an infinite number of voltage levels that vary continuously over the voltage 

range for that particular system. 
 The atomic structure of a material determines whether it is a conductor, an insulator, or a 

semiconductor. 
 An understanding of the basics of electricity requires the understanding of three fundamental 

concepts of voltage, current, and resistance 

Eastern Oklahoma County 
Technology Center 
4601 N. Choctaw Rd., Choctaw, OK 
390.9591 | www.eoctech.edu 
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file:///C:/Documents%20and%20Settings/Samuel%20Cox/Samuel%20Cox/Temporary%20Internet%20Files/2007_Curriculum_folders/IED_11_15_2007/Unit_1/Lesson1_1Intro_Design_Process.htm
file:///C:/Documents%20and%20Settings/Samuel%20Cox/Samuel%20Cox/Temporary%20Internet%20Files/2007_Curriculum_folders/IED_11_15_2007/Unit_1/Lesson1_1Intro_Design_Process.htm
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 Engineers and technicians use Circuit Design Software as a tool to verify functionality of their 
analog and digital designs. 

 
Introduction to Digital  
Concepts Addressed in Lesson: 
 

 The manufacturer datasheet contains a logic gate’s general description, connection diagram, and 
function table.  

 Integrated circuits are categorized by their underlying circuitry, scale of integration, and packaging 
style. 

 Transistor-Transistor Logic (TTL) gates are available in a series of sub-families, each having their 
own advantages and disadvantages related to speed and power. 

 Logic gates are depicted by their schematic symbol, logic expression, and truth table. 
 The input and output values of combinational and sequential logic function differently. 
 Combinational logic designs implemented with AND gates, OR gates, and INVERTER gates are 

referred to as AOI designs.   
 The flip-flop is the fundamental building block of sequential logic. 

 
Combinational Logic  

Introduction to AOI Logic  
Concepts Addressed in Lesson: 

  
 An understanding of the binary number system and its relationship to the decimal number system is 

essential in the combinational logic design process. 
 The first step in designing a combinational logic circuit is to translate a set of design specifications 

into a truth table. 
 A truth table describes the behavior of a combinational logic design by listing all possible input 

combinations and the desired output for each. 
 Logic expressions can be derived from a given truth table; likewise, a truth table can be constructed 

from a given logic expression. 
 All logic expressions can be expressed in one of two forms: sum-of-products (SOP) or products of 

sum (POS). 
 All logic expressions, whether simplified or not, can be implemented using AND, OR, & Inverter 

Gates. 
 There is a formal design process for translating a set of design specifications into a functional 

combinational logic circuit. 
 

Introduction to NAND and NOR Logic  
Concepts Addressed in Lesson: 

  
 Karnaugh Mapping is a graphical technique for simplifying logic expressions containing two, three, 

and four variables. 
 A don’t care condition is a situations where the design specifications “don’t care” what the output is 

for one or more input conditions. Don’t care conditions in K-Maps can lead to significantly simpler 
logic expressions and circuit implementations. 

 A NAND gate is considered a universal gate because it can be used to implement an AND gate, OR 
gate, and an inverter gate. Any combinational logic expression can be implemented using only 
NAND gates. 

 A NOR gate is considered a universal gate because it can be used to implement an AND gate, OR 
gate, and an inverter gate. Any combinational logic expression can be implemented using only NOR 
gates. 

 There is a formal design process for translating a set of design specifications into a functional 
combinational logic circuit implement with NAND or NOR gates. 

 Combinational logic designs implemented with NAND gates or NOR gates will typically required 
fewer Integrated Circuits (IC) than AOI equivalent implementations. 
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Date of Birth Design  
Concepts Addressed in Lesson: 

  
 Seven-segment displays are used to display the digits 0-9 as well as some alpha characters. 
 The two varieties of seven-segment displays are common cathode and common anode.  
 Any combinational logic expression can be implemented with AOI, NAND, or NOR logic.  
 A formal design process exists for translating a set of design specifications into a functional 

combinational logic circuit. 
 

Specific Comb Logic Circuits & Misc. Topics 
Concepts Addressed in Lesson: 

  
 An understanding of the hexadecimal and octal number systems and their relationship to the decimal 

number system is necessary for comprehension of digital electronics. 
 XOR and XNOR gates can be used to implement combinational logic circuits, but their primary 

intended purpose is for implementing binary adder circuits. 
 The addition of two binary numbers of any bit length can be accomplished by cascading one half-

adder with one or more full adders. 
 Multiplexer/de-multiplexer pairs are most frequently used when a single connection must be shared 

between multiple inputs and multiple outputs. 
 Electronics displays that use multiple seven-segment display utilize de-multiplexers to significantly 

reduce the amount of power required to operate the display. 
 Two’s complement arithmetic is the most commonly used method for handling negative numbers in 

digital electronics. 
 

Programmable Logic – Combinational  
Concepts Addressed in Lesson: 

 
 Engineers and technicians use Circuit Design Software to enter and synthesize digital designs into 

programmable logic devices. 
 Programmable logic devices can be used to implement combinational logic circuits. 
 Circuits implemented with programmable logic devices require significantly less wiring than 

discrete logic, but they typically require a dedicated printed circuit board to hold the device. 
 Programmable logic devices can be used to implement any combinational logic circuits but are best 

suited for larger, more complex designs. 
 
Sequential Logic  

Latches & Flip-Flops  
Concepts Addressed in Lesson: 

  
 The flip-flop and transparent latch are logic devices that have the capability to store data and can act 

as a memory device. 
 Flip-flops and transparent latches have both synchronous and asynchronous inputs.  
 Flip-flops can be used to design single event detection circuits, data synchronizers, shift registers, 

and frequency dividers. 
 

Asynchronous Counter  
Concepts Addressed in Lesson: 

  
 Asynchronous counters, also called ripple counters, are characterized by an external signal clocking 

the first flip-flop. All subsequent flip-flips are clocked by the output of the previous flip-flop. 
 Asynchronous counters can be implemented using small scale integrated (SSI) and medium scale 

integrated (MSI) logic gates. 
 Asynchronous counters can be implemented with either D or J/K flip-flops. 
 Up counters, down counters, and modulus counters all can be implemented using the asynchronous 

counter method. 
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Synchronous Counters  
Concepts Addressed in Lesson: 

  
 Synchronous counters, also called parallel counters, are characterized by an external signal clocking 

all flip-flops simultaneously. 
 Synchronous counters can be implemented using small scale integrated (SSI) and medium scale 

integrated (MSI) logic gates. 
 Synchronous counters can be implemented with either D or J/K flip-flops. 
 Up counters, down counters, and modulus counters all can be implemented using the synchronous 

counter method. 
 

Introduction to State-Machine Design  
Concepts Addressed in Lesson: 

 
 A state machine is a circuit design that sequences through a set of predetermined states controlled by 

a clock and other input signals. 
 State machines are used to control common everyday devices such as elevator doors, traffic lights, 

and combinational (electronics) locks. 
 State machines can be implemented in one of two variations: Mealy or Moore. 
 State machines can be implemented using small and medium scale integrated gates and 

programmable logic devices. 
 
Microcontrollers  

Introduction to Microcontrollers  
Concepts Addressed in Lesson: 

 
 Flowcharting is a powerful graphical organizer used by technicians, computer programmers, 

engineers, and professionals in a variety of roles and responsibilities. 
 Basic programming skills include variable declaration, loops, and debugging. 
 Programming languages have their own grammar, called syntax. 
 Many everyday products use microcontrollers. 
 Variables used in programming are declared and given a size that is expressed in binary. 

 
Microcontrollers – Boe-Bot  
Concepts Addressed in Lesson: 
 

 Microcontrollers are used to control many everyday products like robots, garage door openers, 
traffic lights, and home thermostats. 

 A servo motor is one that delivers continuous motion at various speeds. 
 Microcontrollers can be programmed to sense and respond to outside stimuli 

 
Boe-Bot Design Projects  
Concepts Addressed in Lesson: 

 
 Digital devices are only relevant if they can interact with the real world. 
 Digital control devices are increasingly necessary for mechanical systems. 
 Realistic problem solving with a control system requires the ability to interface analog inputs and 

outputs with a digital device. 
 Microcontrollers are a practical tool for controlling a mechanical system. 
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Evaluation 

End of course assessment administered through PLTW, college credit available.  The following grade scale will 
be used: 
 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 
The student will have one semester to complete this course.  Students will participate in class discussion, make 
presentations, effectively demonstrate physical skills, and pass written tests. 
 
Makeup work policies: All work missed due to an excused absence, including school activity, must be turned 
in within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 
 
Curriculum Resources 

Project Lead The Way, www.pltw.org  
 



1 
Eastern Oklahoma County Technology Center does not discriminate on the basis of race, color, national origin, sex/gender, age, disability, religion or veteran status in its educational programs or 

activities. This includes, but is not limited to, recruitment, admissions, educational services and activities, financial aid and employment. Inquiries concerning application of this policy may be referred 

to the Director of Full Time Programs/Operations or the Coordinator of Student Services, who serve as the Coordinators of Tittle IV, VI, VII, IX/504/ADA Responsibilities, Eastern Oklahoma County 

Technology Center, 4601 N. Choctaw Road, Choctaw, Oklahoma, 73020, or by phone at (405) 390.9591. 

 

                     Course Syllabus                   
 

 
Course Title:  Engineering Design and Development 
 
Description: 

This capstone course allows students to design a solution to a technical problem of their choosing. They have 
the chance to eliminate one of the “Don’t you hate it when…” statements of the world. This is an engineering 
research course in which students will work in teams to research, design, test and construct a solution to an 
open-ended engineering problem. The product development life cycle and a design process are used to guide 
and help the team to reach a solution to the problem. The team presents and defends their solution to a panel of 
outside reviewers at the conclusion of the course. The EDD course allows students to apply all the skills and 
knowledge learned in previous Project Lead The Way courses. The use of 3D design software helps students 
design solutions to the problem their team has chosen. This course also engages students in time management 
and teamwork skills, a valuable set for students in the future. This course is designed for 12th grade students. 

 
Instructor 
Edward Lord 
405-390-5359 
elord@eoctech.org 
 

Course Number 
OCAS Number 

OHLAP Credit Length Prerequisites 

ST00022 
8716 

No 120 Clock Hours Introduction to Engineering Design  
Principles of Engineering  

Digital Electronics 

 
Objectives/Knowledge and Skills: 
 
Introduction to Engineering Design and Development™ 

Concepts Addressed in Lesson: 
  

 An informed decision-making process is a valuable tool in solving a problem. 
 The ability to use technical and expository writing is an essential skill of communication. 
 Technical writing involves communicating a problem and its potential solution to a particular 

audience. 
 The use of expository writing provides the reader with facts about a subject in an informative 

style. 
 Good project management will ensure the success of a project. 
 A design process most used by engineers includes defining a problem, brainstorming, researching, 

identifying requirements, exploring possibilities, selecting an approach, developing a design 
proposal, making a model or prototype, testing, refining, making, and communicating results. 

 A designer uses an engineer’s notebook to chronologically document all aspects of a design 
project. 

  
Problem Identification  

Introduction to Problem Statement 

Eastern Oklahoma County 
Technology Center 
4601 N. Choctaw Rd., Choctaw, OK 
390.9591 | www.eoctech.edu 

mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_1/Lesson1_1Intro_Eng_Design_Dev.htm
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mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_2/Lesson2_1Intro_Problem_Statement.htm
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Concepts Addressed in Lesson: 
  

 Brainstorming is an effective technique used to generate problem statements to identified 
problems. 

 Writing a concise problem statement is the foundation in solving problems. 
 An accurately written problem statement aids in determining if the result of the engineering design 

and development process has solved the identified problem.  

  
Verify and Justify the Problem 
Concepts Addressed in Lesson: 
  

 An accurately written problem statement identifies a need and guides the design process that will 
be used in engineering design problems.  

 Experts are professionals that guide the research needed for accurate justification and solutions to 
design problems. 

  
Research  

Research and Development 
Concepts Addressed in Lesson:  

  
 Research refers to the advancement of knowledge and development refers to the application of 

knowledge. 
 Market research aids business and industry in making better decisions about the development and 

marketing of new products. 

  
Investigate Current and Past Solutions 
Concepts Addressed in Lesson: 

  
 A patent is a legally binding agreement between an inventor, owner, and the people of the United 

States that grants the exclusive right to produce and sell an invention or innovation for a certain 
length of time. 

 Securing a patent involves a series of steps that must be followed. 
 Research is used to investigate what solutions exist to a technical problem and if an innovation or 

new invention is warranted. 

  
Invent or Innovate 
Concepts Addressed in Lesson: 

  
 Engineers design solutions to technical problems that may be an invention, something new, or 

they may be an innovation, a modification of an already existing solution. 
 Inventions and innovations are the results of specific, goal-directed research. 
 Creative thinking and economic and cultural influences shape the development of solutions to 

technical problems. 
 The use of assessment techniques, such as trend analysis, provides information to determine if a 

solution should be pursued to design and development. 

  
Decision Process  

Defining Product Specifications 
Concepts Addressed in Lesson: 

  
 Specifications for a design solution enhance creativity by identifying the criteria and constraints of 

the design process.   
 Engineers use a decision matrix to evaluate the preliminary design solution by implementing 

multiple parameters. 
 The use of optimization improves the final design solution by justifying the specifications applied. 

  

mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_2/Lesson2_2Verify_Justify_Problem_Statement.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_3/Unit_3.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_3/Lesson3_1Research_Development.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_3/Lesson3_2Investigate_Current_Past_Solutions.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_3/Lesson3_3Invent_Innovate.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_4/Unit_4.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_4/Lesson4_1Define_Product_Specifications.htm


 3 

Design  

Sketching and Technical Drawings  
Concepts Addressed in Lesson: 

  
 The use of symbols and drawings promotes clear communication of a design solution. 
 Drawings and sketches are used to organize, record, and communicate ideas to experts.  
 Engineers use working drawings to show all the information needed to make a single part, 

subassembly, or a complete design solution.   
 Technical drawings are used to evaluate design solutions for any necessary refinements. 

  
Build  

Building a Prototype 
  

Concepts Addressed in Lesson: 
  

 The use of tool machine safety allows engineers to prevent accidents during the construction of the 
prototype. 

 Engineers write step-by-step instructions for the prototype assembly to guide the fabrication of the 
design solution. 

 Availability of materials and equipment is determined by using a materials and cost analysis 
during the prototyping phase of a project. 

 Prototyping provides the engineer with a scaled working model of the design solution. 

  
Test  

Test Method 
Concepts Addressed in Lesson: 

  
 Specific criteria for success or failure of a test must be determined before testing commences. 
 Prototype testing is a controlled procedure that is used to evaluate a specific aspect of a design 

solution.  
 The results of prototype testing are used to refine the design and to improve the design solution. 

  
Test Designed Solution 
Concepts Addressed in Lesson: 

  
 Engineers write a detailed description of the testing procedure to ensure the testing of the design 

solution is valid. 
 Evaluation of the test results allows engineers to determine if the test is accurate and repeatable. 

  
Presentation 

Project Documentation  
Concepts Addressed in Lesson: 
  

 The use of PowerPoint® allows engineers to present visual aids and project information in a 
professional manner. 

 Engineers use a technical report to provide thorough communication of all aspects of a design 
solution.  

 Various media formats are chosen to effectively communicate the design solution process to a 
target audience. 

  
Juried Presentation 
Concepts Addressed in Lesson: 

  
 Engineers develop skills in public speaking to effectively communicate their design solutions. 

mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_5/Unit_5.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_5/Lesson5_1Sketching_Technical_Drawing.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_6/Unit_6.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_6/Lesson6_1Building_Prototype.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_7/Unit_7.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_7/Lesson7_1Test_Method.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_7/Lesson7_2Test_Designed_Solution.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_8/Unit_8.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_8/Lesson8_1Project_Documentation.htm
mk:@MSITStore:C:/DOCUME~1/mharmon/LOCALS~1/Temp/Temporary%20Directory%201%20for%20EDD_2010_TE.zip/EDD_2010.chm::/Unit_8/Lesson8_2Juried_Presentation.htm
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 Computerized visual presentations are used to emphasize the content of the engineer’s design 
process. 

 Presentations and displays of work provide the means to effectively promote the implementation 
of a project.  

 A well-done presentation will enhance the quality work of a team’s project. 
 Resumes are used by engineers to promote their knowledge and skills when searching for 

employment. 

 

Curriculum content has been developed by Project Lead The Way (PLTW) and cross-walked with the following 
standards: 

 National Academy of Sciences  
 National Council of Teachers of Mathematics  
 International Technology Education Association  
 National English Language Arts 

Complete course content available through Project Lead The Way.  www.PLTW.org 

Evaluation 

End of course assessment administered through PLTW, college credit available.  The following grade scale will 
be used: 

 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 
The student will have one school year to complete this course.  Students will participate in class discussion, 
make presentations, effectively demonstrate physical skills, and pass written tests. 
 
Makeup work policies: All work missed due to an excused absence, including school activity, must be turned 
in within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 
 
Curriculum Resources 

Project Lead The Way, www.pltw.org  



 

1 
Eastern Oklahoma County Technology Center does not discriminate on the basis of race, color, national origin, sex/gender, age, disability, religion or veteran status in its educational programs or 

activities. This includes, but is not limited to, recruitment, admissions, educational services and activities, financial aid and employment. Inquiries concerning application of this policy may be referred 

to the Director of Full Time Programs/Operations or the Coordinator of Student Services, who serve as the Coordinators of Tittle IV, VI, VII, IX/504/ADA Responsibilities, Eastern Oklahoma County 

Technology Center, 4601 N. Choctaw Road, Choctaw, Oklahoma, 73020, or by phone at (405) 390.9591. 

 

                                                         
 

Biotechnical Engineering (BE) Course Description 
 
 
The major focus of the Biotechnical Engineering™ (BE) course is to expose students to the diverse fields of 
biotechnology including biomedical engineering, bio-molecular genetics, bioprocess engineering, and 
agricultural and environmental engineering. Lessons engage students in engineering design problems that can 
be accomplished in a high school setting related to biomechanics, cardiovascular engineering, genetic 
engineering, agricultural biotechnology, tissue engineering, biomedical devices, human interface, bioprocesses, 
forensics, and bio-ethics. 
 
The BE course is a high school course that may be taken by 11th or 12th grade students as part of the Project 
Lead the Way® sequence of courses or as an elective. Students have experience in biology, chemistry, 
mathematics, and technology education. It is a project as well as problem-based curriculum similar to all Project 
Lead The Way® courses. Students in this course will apply biological and engineering concepts to design 
materials and processes that directly measure, repair, improve, and extend living systems. 
 
Biotechnical Engineering™ is on of the specialty courses in the Project Lead The Way® pre-engineering 
curriculum, which applies and concurrently develops secondary level knowledge and skills in biology, physics, 
technology, and mathematics. 
 
The course of study includes: 

 Safety and Documentation Review 

 Introduction to Biotechnical Engineering 

 Biochemical Engineering 

 Environmental and Agricultural Engineering 

 Biomedical 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                  Course Syllabus                   

Eastern Oklahoma County 
Technology Center 
4601 N. Choctaw Rd., Choctaw, OK 
390.9591 | www.eoctech.edu 
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Course Title:  Biotechnical Engineering 
 
Description 

The major focus of this course is to expose students to the diverse fields of biotechnology including biomedical 
engineering, molecular genetics, bioprocess engineering, and agricultural and environmental engineering. 
Lessons engage students in engineering design problems related to biomechanics, cardiovascular engineering, 
genetic engineering, agricultural biotechnology, tissue engineering, biomedical devices, forensics and bioethics. 
Students in this course apply biological and engineering concepts to design materials and processes that directly 
measure, repair, improve and extend living systems. The BE course is designed for 11th or 12th grade students. 

Instructor 
Edward Lord 
405-390-5359 
elord@eoctech.org 
 

Course Number 
OCAS Number 

OHLAP Credit Length Prerequisites 

ST00014 
8714 

No 120 Clock Hours Biology, Chemistry, Algebra I, Algebra II 

 
Objectives/Knowledge and Skills: 
 

Safety and Documentation Review  
Biotechnical Engineering Procedures  
Concepts Addressed in Lesson: 

 Project documentation is necessary to solve complex design problems and provide accurate 
communication. 

 Journals are used to document communication and the entire design process.  
 It is critical that lab instruments are giving reliable results (precise) and are representative 

(accurate) of what they are supposed to measure. 
 Workers in a biotechnical laboratory must follow safety procedures to protect themselves and 

others. 

  
Introduction to Biotechnical Engineering 
Biotechnical Engineering History and Industry 
Concepts Addressed in Lesson: 

 Biotechnical engineering involves the application of biological and engineering concepts in order 
to design materials and processes that directly measure, repair, improve, and extend living 
systems. 

 Historically, the use of engineering concepts has aided scientists to further their knowledge of 
biological information and engineers by using scientific principles to enhance their design 
solutions. 

 The rapid rate of new biological discoveries is due in a large part to scientists’ knowledge and 
their use of engineering concepts.  

 The fields of biotechnology are interconnectedby the common elements of living organisms. 
 There is a correlation between what is happening in the financial markets and what drives the 

biotechnology industry. 

  
 
Lessons from Prometheus 
Concepts Addressed in Lesson:  
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 Technology in the life sciences cannot be studied without considering the impact of new 
technologies and the potential to benefit or harm living systems.  

 In order to make policy decisions regarding bioethics, it is important to understand what variables 
shape one’s ethics and how those variables are distributed in society. 

 Due to the controversial nature of bioethical issues, they generally pose questions that have no 
clear-cut easy answers.  

 Bioethical issues involve questions of responsibility and obligations to others; such as, doing what 
is right involves reflecting on one’s values, moral principles, and self-image. 

 Making decisions about the use of technology involves weighing the trade-offs between the 
positive and negative effects. 

 Consequences of actions need to be considered for the individual, for others, and for society as a 
whole.  

Biochemical Engineering  
CSI Forensics: Engineers Needed 
Concepts Addressed in Lesson:  

 Engineers provide the technological advances necessary for the identification and processing of 
DNA. 

 Advances in the techniques of DNA sequence analysis and DNA amplification has revolutionized 
medicine and forensic science. 

 The wealth of DNA sequence information that has recently been achieved has led to the 
development of a new field in biotechnology called bioinformatics. 

 The ability to rapidly perform comparative analysis pathology data and large databases of genetic 
information can potentially save lives and prevent human suffering.  

Environmental and Agricultural Engineering  
Grow to Go 
Concepts Addressed in Lesson:  

 Whole organisms can be used as bioreactors to produce useful products instead of practicing 
complex synthetic approaches in the laboratory. 

 Chemostats are important tools of process engineers that require aseptic techniques and a thorough 
understanding of microbial metabolism. 

 Optimization of reactants or substrates is critical for efficient use of bioreactors. 
 Bioprocessing can lead to novel approaches of renewable energy.  

 

Biomedical 
Biomedical Engineering 
Concepts Addressed in Lesson:  

 Extensive and detailed engineering plans exist to better assist professionals at work. 
 Continued product evaluation must exist to improve equipment and meet the needs of patients. 
 Extensive communication and documentation are essential throughout the team of professionals. 
 Continued education must exist in order to advance with changes in technology. 

  
Orthopedics 
Concepts Addressed in Lesson:  

 The human musculo-skeletal anatomy is the primary support system in the human body. 
 The human skeletal system has five functions that affect the quality of human life. 
 Common disorders of the human musculo-skeletal anatomy can be overcome by use of artificial 

orthopedic devices.  
 A variety of specialized materials can be used for joint replacement devices.  

 
 
 
 
 
 
 
Cardiovascular Devices and Imaging 
Concepts Addressed in Lesson:  
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 Normal cardiac function can be accurately measured and abnormal cardiac functions can be 
diagnosed using a medical tool called an ECG. 

 Some cardiac defects can be corrected using prosthetic devices such as heart valves or stents. 
 The heart is an electrical as well as a mechanical organ which produces electrical fields that can be 

measured. 
 Electrical signals correspond to the cardiac cycle. 

 
Evaluation 
 
End of course assessment administered through PLTW, college credit available.  The following grade scale will 
be used: 

 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 
The student will have one semester to complete this course.  Students will participate in class discussion, make 
presentations, effectively demonstrate physical skills, and pass written tests. 
 
Makeup work policies: All work missed due to an excused absence, including school activity, must be turned 
in within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 
 
Curriculum Resources 

Project Lead The Way, www.pltw.org  



 

1 
Eastern Oklahoma County Technology Center does not discriminate on the basis of race, color, national origin, sex/gender, age, disability, religion or veteran status in its educational programs or 

activities. This includes, but is not limited to, recruitment, admissions, educational services and activities, financial aid and employment. Inquiries concerning application of this policy may be referred 

to the Director of Full Time Programs/Operations or the Coordinator of Student Services, who serve as the Coordinators of Tittle IV, VI, VII, IX/504/ADA Responsibilities, Eastern Oklahoma County 

Technology Center, 4601 N. Choctaw Road, Choctaw, Oklahoma, 73020, or by phone at (405) 390.9591. 

 

 
 

                                                         
 

Aerospace Engineering Description 
 
 
The major focus of the Aerospace Engineering™ (AE) course is to expose students to the world of aeronautics, 
flight, and engineering. Students will be introduced to the Project Lead The Way® activity-based, project-
based, and problem-based learning through exploring the world of aerospace engineering. They will employ 
engineering and scientific concepts in the solution of aerospace problems. The entire curriculum sequence will 
include experiences from the diverse fields of Aeronautics, Aerospace Engineering™, and related areas of 
study. Lessons will engage students in engineering design problems related to aerospace information systems, 
astronautics, rocketry, propulsion, the physics of space science, space life sciences, the biology of space 
science, principles of aeronautics, structures and materials, and systems engineering. 
 
The AE course is intended to serve as a specialization course within the Project Lead The Way® sequence. The 
course is structured to enable all students to have a variety of experiences that will provide an overview of the 
field. Students work in teams, exploring hands-on projects and activities to learn the characteristics of aerospace 
engineering and work on major problems to be exposed to the various situations that aerospace engineers face 
in their careers. 
 
In addition, students use Inventor, which is state of the art 3D design software package from AutoDesk, to help 
them design solutions to solve proposed problems. Students design intelligent vehicles and learn about 
documenting their project, solving problems, and communicating their solutions to their peers and members of 
the professional community. 
 
The course of study includes: 

 Overview of Aerospace Engineering™ 
 Aerodynamics and Aerodynamics Testing 
 Flight Systems 
 Astronautics 
 Space Life Sciences 
 Aerospace Materials 
 Systems Engineering 

 
 
 
 
 
 
 
 
 
 
 

                    Course Syllabus                   

Eastern Oklahoma County 
Technology Center 
4601 N. Choctaw Rd., Choctaw, OK 
390.9591 | www.eoctech.edu 
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Course Title:  Aerospace Engineering 

Description 
The major focus of this course is to expose students to the world of aeronautics, flight and engineering through 
the fields of aeronautics, aerospace engineering and related areas of study. Lessons engage students in 
engineering design problems related to aerospace information systems, astronautics, rocketry, propulsion, the 
physics of space science, space life sciences, the biology of space science, principles of aeronautics, structures 
and materials, and systems engineering. Students work in teams utilizing hands-on activities, projects and 
problems and are exposed to various situations faced by aerospace engineers. In addition, students use 3D 
design software to help design solutions to proposed problems. Students design intelligent vehicles to learn 
about documenting their project, solving problems and communicating their solutions to their peers and 
members of the professional community. This course is designed for 11th or 12th grade students. 
  
Instructor 
Edward Lord 
405-390-5359 
elord@eoctech.org 
 

Course Number 
OCAS Number 

OHLAP Credit Length Prerequisites 

ST00013 
8715 

No 120 Clock Hours Introduction to Engineering Design  
Principles of Engineering 

Digital Electronics 

 
Objectives/Knowledge and Skills: 
 
Overview of Aerospace EngineeringTM 

History of Flight  
Concepts Addressed in Lesson: 

  
 Knowledge of the history of flight enables an appreciation and understanding of past engineering 

accomplishments to be recognized. 
 Knowledge of aerospace history provides insight to future challenges involving travel through the 

atmosphere and space. 
 Many types of vehicles have been designed to fly. 
 Airplanes consist of several major components each of which has a specific function in the design and 

operation of the airplane.  
 The forces acting on an aircraft enable it to fly.  

 
Aerodynamics and Aerodynamics Testing 

Aerodynamics 
Concepts Addressed in Lesson: 

  
 The forces applied to an airplane in flight are lift, weight, drag, and thrust. 
 Wings provide the lifting forces needed to overcome the weight of an airplane. 
 Engines provide the thrust force needed to overcome the aerodynamic drag from the body of an 

airplane. 
 The design of an aircraft wing requires knowledge of aerodynamics and physics. 
 The design process involves the use of computer simulation tools to predict the performance of a 

design prior to the building of a physical model. 
 The design process involves creating multiple solutions to a problem and then evaluating and 

ranking the solutions in order select the best solution. 

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_1/Lesson1_1History_of_Flight.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_2/Lesson2_1Aerodynamics.htm
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Airfoil Construction 
Concepts Addressed in Lesson: 

  
 Design ideas are verified by the construction and testing of prototypes and models. 
 Sub-scale models are used to represent a full size system. 
 Coordinate geometry is used to create varied shapes, such as airfoils. 
 Basic hand tools and equipment can be used to create accurate scale models. 

  
Wind Tunnel Testing 
Concepts Addressed in Lesson: 

  
 Testing prototypes is an important part of the design process. 
 Engineers use scaled models to evaluate, to test, and to determine the performance of their 

designs. 
 Test results are best analyzed through the use of graphs and other methods to depict the data 

collected during testing. 

 

Introduction to Propulsion 
Concepts Addressed in Lesson: 

  
 Newton’s Three Laws of Motion are central to the idea of propulsion. 
 An external force is required to change the state of an object from rest to motion and from motion 

to rest. 
 The direction of acceleration is the same as the direction of the external force. 
 Newton’s Third Law of Motion can be used to explain the production of thrust by a propulsion 

system.  
 The three principal propulsion systems are the propeller, the jet engine, and the rocket engine. 

  
Flight Systems 

Glider Design, Construction, and Test 
Concepts Addressed in Lesson: 

  
 Aircraft designs are the result of the best available theories, knowledge, and skills available to the 

designer at the time of their creation. 
 Software utilizing the mathematics of flight theory can be used to predict the flight performance of 

an aircraft prior to its construction. 
 Construction of a multi-component device is aided by the use of assembly and alignment jigs. 
 Flight testing data is essential for evaluating an aircraft design. 
 Radically different designs can achieve similar results. 

  
GPS and Spatial Awareness 

  
 Pilots need to know where they are and how to proceed to the next waypoint in their flight plan.  
 Flight safety requires spatial awareness. 
 Numerous methods have been used to communicate positional information to pilots using old, 

current, and cutting edge technology to improve flight safety through redundancy. 
 Global Positioning Systems use information provided by a constellation of satellites to calculate a 

position and motion in all three axes and through time. 
 Location and motion information is tremendously enhanced when it is correlated to 2D and 3D 

representations of the world around a pilot. 

  
Astronautics 

Measuring Rocket Engine Thrust 
Concepts Addressed in Lesson: 

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_2/Lesson2_2Airfoil_Construction.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_2/Lesson2_3Wind_Tunnel_Testing.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_2/OptLesson2_4Intro_Propulsion.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_3/Lesson3_1Glider_Design_Const_Test.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_3/Lesson3_2GPS_Spatial_Awareness.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_4/Lesson4_1Measuring_Rocket_Engine_Thrust.htm
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 Rocket thrust can be measured using a simple device. 
 Calibration of a thrust measurement device can provide accurate data. 
 Thrust vs. time data can be acquired using a strip chart recorder. 
 Rocket thrust must be controlled to reduce the damaging effects of traveling through dense 

atmosphere. 

  
Model Rocket Trajectory 
Concepts Addressed in Lesson: 

  
 Parts of a model rocket and parts of a model rocket engine have specific function(s) during a 

rocket’s flight. 
 The forces of weight, thrust, drag, and lift interact differently on a rocket in flight than on an 

aircraft in flight. 
 Newton’s three laws of motion (inertia, F = ma, and action-reaction) can be used to describe and 

predict events during each phase of a rocket launch. 
 Rocket design features are interrelated and determine how well a rocket will perform during 

powered flight. 
 The maximum velocity and maximum acceleration of a rocket during flight can be calculated 

mathematically given model rocket and engine performance data. 
 A rocket’s maximum altitude can be calculated by using indirect measurement.  

  
Rocket Camera 
Concepts Addressed in Lesson: 

  
 The Internet and the library are useful tools for conducting research. 
 Aerial photography has many applications. 
 Using the scientific method to design a project to answer a research question is an important skill 

to conducting a scientific/engineering investigation. 
 Formulating a research question based on research, gathering data, analyzing data, and making 

judgments about experimental data are vital processes for conducting a research project/an 
investigation. 

 The scale factor of aerial photographs can be used to determine a rocket’s altitude, number, and 
kind of objects in the photograph, and the dimension of objects in the photographs.  

 Aerial photographs can be used to identify, classify, and enumerate objects in the photograph.  
 A rocket’s launch angle affects the forces of lift, thrust, weight, and drag. 

  
Orbital Mechanics 
Concepts Addressed in Lesson: 

  
 Ellipses are conic sections, and circles are special cases of ellipses. 
 Orbits involve the steady procession of a small mass object around a large mass object. This 

includes planets processing around the sun, as well as satellites processing around a planet.  
 Objects in orbit are continuously “falling” toward the body about around which they orbit.  
 Orbital elements can be used to fully define a satellite’s orbit, allowing the accurate prediction of 

the precise location of the satellite at a given time. 
 Orbital mechanics provides a means for describing orbital behavior of bodies. 

  
Space Life Sciences 

Life Support and Environmental Systems 
Concepts Addressed in Lesson: 

  
 Basic physiological needs of the human body when living safely within and outside of Earth’s 

atmosphere are oxygen, pressure, food and water, sleep, gravity, temperature, protective clothing, 
voiding by bladder and bowel. 

 The environment on earth and in space must be considered when designing solutions to problems 
in aerospace engineering.  

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_4/Lesson4_2Model_Rocket_Trajectory.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_4/Lesson4_3Rocket_Camera.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_4/Lesson4_4Orbital_Mechanics.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_5/Lesson5_1Life_Support_Environmental_Systems.htm
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 Engineers have solved many technological challenges faced when designing solutions for living 
higher atmospheres and space. 

 The force, mass, and acceleration phenomena or G-forces that astronauts, fighter pilots, and 
Formula One drivers might experience is because of the rocket, jet, or internal combustion engine 
that provides the force needed to accelerate them, not gravity. 

  
Effect of Gravity on the Human Body 
Concepts Addressed in Lesson: 

  
 Reduced gravity environments can be simulated in a 1-g, Earth-normal, environment. 
 The action of spinning can fool the senses and stimulate the vestibular system in the inner ear. 
 An increase stress-filled environment is physically unique and can affect the ability to perform 

mental functions. 
 Cooperative and supportive team behaviors result in increased safety and higher quality data. 

  
Microgravity Drop Tower  
Concepts Addressed in Lesson: 

  
 Gravity is the weakest force known in nature, yet it holds galaxies and the solar system together. 
 Any object in freefall experiences microgravity conditions, which occur when the object falls 

toward the Earth with an acceleration equal to that due to gravity alone (approximately 9.8 meters 
per second squared [m/s2], or 1 g at Earth's surface). 

 Brief periods of microgravity can be achieved on Earth by dropping objects from tall structures. 
 The microgravity environment associated with the space shuttle is a result of the spacecraft being 

in orbit, which is a state of continuous freefall around the Earth. 
 A microgravity environment gives researchers a unique opportunity to isolate and study the 

influence of gravity on physical processes, as well as phenomena that are normally masked by 
gravity and thus difficult, if not impossible, to study on Earth. 

  
Aerospace Materials 

Composites Fabrication and Testing  
Concepts Addressed in Lesson: 

  
 Multiple layers of any material are stronger than a single layer of that material.  
 Composite materials are fabricated by molding together layers of reinforced fabric, such as often 

glass or carbon fiber with a plastic matrix, such as epoxy.   
 Composite materials are used in the aerospace industry because they have excellent strength to 

weight ratios, which means they are able to carry large loads with a lighter structure. 
 The strength and stiffness of composite materials can be significantly increased by altering the 

distance between adjacent sheets using a core material to create a sandwich construction. 
 Material performance is sometimes assessed by comparing strength to weight ratios. 
 A deflection test can be used to accurately determine the modulus of elasticity of a composite 

plastic sample. 
 A deflection test can be used to indicate the stiffness of various composite plastic samples. 

  
Thermal Protection Systems for Space Vehicles  
Concepts Addressed in Lesson: 

  
 An understanding of the physics of space vehicle re-entry into the atmosphere is important for 

designing thermal protection systems.   
 Knowledge of material properties and testing is essential when trying to protect a space vehicle. 
 Heat transfer is a process that creates high temperatures in a space vehicle. 
 Energy is dissipated and converted into heat during a space vehicle re-entry. 
 Thermal Protection Systems (TPS) consist of various materials and coatings that are designed to 

protect a space vehicle. 

  

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_5/Lesson5_2Effects_Gravity_Human_Body.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_5/Lesson5_3Microgravity_Drop_Tower.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_6/Lesson6_1Composites_Fabrication_and_Testing.htm
mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_6/Lesson6_2Thermal_Prot_Syst_Space_Vehicles.htm
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Systems Engineering 

Intelligent Vehicles  
Concepts Addressed in Lesson: 

  
 The two incentives for building robots are social, replacing humans in undesirable or dangerous 

jobs, and economic, reducing the cost of manufacturing while improving its quality.  
 Interactive systems are used in complicated arenas, such as science exploration.  
 Electronic data communication allows information to be transferred from human to human, human 

to machine, machine to human, and machine-to-machine. 
 The determination of the pH (potential of Hydrogen) of an unknown substance or substances aids 

in identifying the substance. 
 Robotic devices must be designed to perform effectively in the environment in which they will be 

used. 
 Robotic devices are composed of mechanical, electrical, and computer based systems that can be 

programmed to make decisions and control actions based upon sensor readings. 
 The fundamental challenge when working in robotics is deciding what motions the robot should 

perform in order to achieve a goal. 

 
Evaluation 

End of course assessment administered through PLTW.  The following grade scale will be used: 

 A = 100-90 
 B =   89-80 
 C =   79-70 
 D =   69-60 
 F =   59-below 
 
The student will have one semester year to complete this course.  Students will participate in class discussion, 
make presentations, effectively demonstrate physical skills, and pass written tests. 
Makeup work policies: All work missed due to an excused absence, including school activity, must be turned 
in within three (3) school days of the date of absence in order to receive full credit.  The student must make 
arrangements with the instructor, in advance if possible, to schedule make-up work due to an extended absence 
situation. 
 
Curriculum Resources 
 
Internet is required for this course. 
Complete course content available through Project Lead The Way. 

Project Lead The Way, www.pltw.org  

mk:@MSITStore:C:/Documents%20and%20Settings/mharmon/Desktop/AE_2010/AE_2010.chm::/Unit_7/Lesson7_1Intelligent_Vehicles.htm


   

                                                         
 

Civil Engineering & Architecture  
(PLTW) Course Description 

 
 
Pre-Engineering & Architecture – Students in this major will study pre-engineering through Project Lead The Way 
curriculum that will introduce them to the concepts and principles of engineering and there will be strong emphasis 
on developing problem solving skills. The will learn how engineers use math, science and technology to solve 
problems. Students in this major will also complete a course that will focus on civil and architecture engineering that 
will focus on project planning, site planning, and building design. Students will also complete advanced math and 
science courses, including physics and calculus, which will prepare them to advance to the college or university 
level. 
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Sample Course Activities/Projects/Assessments: 
 Long-term project developing a property site 
 Engineering log 
 Problem solving activities 
 Project presentations 
 3-D Design software applications 

 
Course Outline: 
Unit 1: Overview of Civil Engineering and Architecture 

Lesson 1.1: Civil Engineering and Architecture Overview 
1.1.1       Civil Engineering 
1.1.2       Architecture 
1.1.3       Historical implications 
1.1.4       Introduction to Roles of All Players/Stakeholders 
1.1.5       Responsibilities and ethics 

 
Unit 2: Introduction to Projects 

Lesson2.1: Overview of Project Design 
2.1.1       Purpose 
2.1.2       Design Project Scenario (snapshot program requirements and teaming) 

 
Lesson 2.2: Project Documentation  

2.2.1       Portfolio Components 
2.2.2       Sketching 
2.2.3       Journals 
2.2.4       Specifications Manual 
2.2.5       Working Drawings 

 
Unit 3: Project Planning 

Lesson 3.1: Site Information 
3.1.1       Site Selection 
3.1.1.1    History of Site 
3.1.1.2    Site Visit 
3.1.1.3    Identify Neighboring Properties 
3.1.1.4    Suitability of the site 
 
3.1.2       Regulations 
3.1.2.1    Municipal Regulations 
3.1.2.2    Archaeological Considerations 
3.1.2.3    Environmental Limitations 
3.1.2.4    Covenants, Deed, and Zoning Restrictions 
 
3.1.3       Viability Analysis 
3.1.3.1    Surroundings 
3.1.3.2    Infrastructure 
3.1.3.3    Traffic Flow Analysis 
3.1.3.4    Utilities 
3.1.3.5    Local considerations/constraints—neighbors, zoning 
3.1.3.6    Lot Size 

 
Lesson 3.2: Development Options, Selection of Project, and Revisiting Viability Analysis 

3.2.1       Development 
3.2.2       Residential 
3.2.3       Commercial 
3.2.4       Industrial 



   

3.2.5       Public/Private Assembly Places 
3.2.6       Plan Unit Development (PUD) 

 
 
Unit 4: Site Planning 

Lesson 4.1: Description of Property 
4.1.1       Surveying 
4.1.2       Maps 
4.1.3       Metes and Bounds System  
4.1.4       Lot and Block System  

 
Lesson 4.2: Site Plan Requirements 

4.2.1       Topography 
4.2.2       Number of Spaces 
4.2.3       Types of Spaces 
4.2.4       Sizes of Spaces 
4.2.5       Activities in Spaces 
4.2.6       Amenities 
4.2.7       Special Needs 
4.2.8       Support Facilities 
4.2.9       Detached Buildings 

 
Lesson 4.3: Site Plan Layout 

4.3.1       Wetland Identification and Protection 
4.3.2       Frontage 
4.3.3       Easements, Utility Right of Ways, Setbacks 
4.3.4       Utility Availability and Corridors 
4.3.5       Building Size and Orientation 

 
Lesson 4.4: Public Ingress and Egress 

4.4.1       Roadways 
4.4.2       Pathways 
4.4.3       Sidewalks 
4.4.4       Off-Street Parking 
4.4.5       Signage and Markings 
4.4.6       Lighting 
4.4.7       Universal Access 

 
Lesson 4.5: Site Grading 

4.5.1       Identification of Sub-Surface Conditions 
4.5.2       Topographic design 
4.5.3       Top Soil 
4.5.4       Storm Water Management 
4.5.5       Cut and Fill Balances 
4.5.6       Excavation 

 
Lesson 4.6: Utilities 

4.6.1       Water Supply 
4.6.2       Wastewater  
4.6.3       Electrical 
4.6.4       Gas 
4.6.5       Cable 
4.6.6       Telephone 

  
 
 



   

Lesson 4.7: Landscaping 
4.7.1       Function 
4.7.2       Green space 
4.7.3       Xeriscape—self sufficient without need of additional water 
4.7.4       Irrigation systems 

 
Lesson 4.8: Water Supply and Wastewater Management 

4.8.1       Water 
4.8.2       Wastewater 
4.8.3       Management methods 

 
Unit 5: Architecture 

Lesson 5.1: Architectural styles 
5.1.1       Structural style 
5.1.2       Building material, color, proportion, and rhythm 

 
Lesson 5.2: Floor Plans 

5.2.1       Arrangement of Spaces 
5.2.2       Building Envelope 
5.2.3       Windows 
5.2.4       Doors 
5.2.5       Wall Types 
5.2.6       Floor Types 
5.2.7       Equipment Layout 
5.2.8       Universal Accessibility 
5.2.9       Vertical transport 

 
Lesson 5.3: Energy Systems 

5.3.1       Minimum Code Requirements 
5.3.2       Green Building Options 
5.3.3       Smart Building Technologies 
5.3.4       Utility Cost Analysis 
5.3.5       Emerging Custom Measures 

 
Lesson 5.4: Elevations 

5.4.1       Exterior 
5.4.2        Interior 

 
Lesson 5.5 Sections and Details 

5.5.1       Identification 
5.5.2       Building Section 
5.5.3       Wall Section 
5.5.4       Construction Details 

 
Lesson 5.6: Schedules 

5.6.1       Door and Window Schedules 
5.6.2       Finish Schedules 

 
Lesson 5.7: Mechanical, Electrical, and Protection Systems 

5.7.1       Plumbing 
5.7.2       HVAC 
5.7.3       Electrical systems 
5.7.4       Power Requirements 
5.7.5       Electrical Plan 
5.7.6       Lighting Plan 
5.7.7       Protection Systems 



   

5.7.8       Fire, Smoke, and Gas Detection Systems 
5.7.9       Fire Suppression Systems 
5.7.10     Security Systems 

 
Unit 6: Structural Engineering 

Lesson 6.1: Introduction to Structural Engineering 
6.1.1       Structural Engineering 
6.1.2       Various Loads 
6.1.3       Wind Loads 
6.1.4       Snow Loads 
6.1.5       Dead Loads 
6.1.6       Live Loads 

 
Lesson 6.2: Roof Systems  

6.2.1       Materials 
6.2.2       Types of trusses 
6.2.3       Load Calculations for roof members 
6.2.4       Architectural styles 

 
Lesson 6.3: Columns and Beams 

6.3.1       Materials 
6.3.2       Loading 
6.3.3       Fire Proofing 
6.3.4       Connections 
6.3.5       Column schedules 
6.3.6       Sizing of members 

 
Lesson 6.4: Foundations 

6.4.1       Types 
6.4.2       Soil Bearing Capacities 
6.4.3       Drainage 
6.4.4       Piers 
6.4.5       Settling 

 
Unit 7: Presentations and Reviews 

Lesson 7.1: Critiques and Reviews 
7.1.1       Self Assessment 
7.1.2       Peer Review 
7.1.3       Public Exhibit 
7.1.4       Interviews 
7.1.5       Competitions 

 
Lesson 7.2: Final Presentations 

7.2.1       Peer 
7.2.2       School panel 
7.2.3       Parents 
7.2.4       School board 
7.2.5       Other community groups 

 
 
 
 
 
 
 



   

Course Curriculum MAP: 
 

Unit 1: 
Overview of Civil 

Engineering & 
Architecture  

5 Hours 

Unit 2: 
Introduction to Projects 

25 Hours 

Unit 3: 
Project Planning 

15 Hours 

Unit 4: 
Site Planning 

40 Hours 

Unit 5: 
Architecture 

50 Hours 

Unit 6: 
Structural Engineering 

20 Hours 

Unit 7: 
Presentations & Reviews 

20 Hours 

 

 

 

 

o 

 

o 

 

o 

 

 



   

Eastern Oklahoma County Technology Center does not discriminate on the basis of race, color, national origin, sex/gender, age, disability, religion or veteran status in its educational programs or 

activities. This includes, but is not limited to, recruitment, admissions, educational services and activities, financial aid and employment. Inquiries concerning application of this policy may be referred to 

the Director of Full Time Programs/Operations or the Coordinator of Student Services, who serve as the Coordinators of Tittle IV, VI, VII, IX/504/ADA Responsibilities, Eastern Oklahoma County 

Technology Center, 4601 N. Choctaw Road, Choctaw, Oklahoma, 73020, or by phone at (405) 390.9591. 
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Eastern Oklahoma County Technology Center                      Plan of Study 

Career Cluster: Science, Technology, Engineering, and Mathematics 
Pathway:  Engineering and Technology 
Career Major: Advanced PLTW Pre-Engineering 
 
(FOR INCOMING SOPHOMORES 2012-2013) 

Required Courses Hours OCAS Number CTE 
Number 

Grade 
Level 

 
Course 
Length 

 
Time per 

period 

Principles of Engineering  120 8710 ST00024 10 
 

1st 
Semester 

 
90 

minutes 

Introduction to 
Engineering Design 120 8709 ST00023 10 

 
2nd 

Semester 

 
90 

minutes 
 
Algebra II 
   

120 4412 ST00006 10 
 

All year 
 

45 
minutes 

Trigonometry/Pre Cal 120 4750 ST00010 10 
 

All year 
 

45 
minutes 

Pre AP Physics 120 5211 ST00011 10 
 

All year 
 

45 
minutes 

Digital Electronics 120 8712 ST00021 11 
 

1st 
Semester 

 
90 

minutes 

AP Physics B 120 5215 ST00063 11 
 

All year 
 

45 
minutes 

AP Calculus AB 120 4615 ST00061 11 
 

All year 
 

45 
minutes 

*Aerospace Engineering 120 8715 ST00013 11/12 
 

2nd 
Semester 

 
90 

minutes 

*Biotechnical                  
Engineering 120 8714 ST00014 11/12 

 
2nd 

Semester 

 
90 

minutes 

*Civil Engineering and  
Architecture 120 8713 ST00019 11/12 

 
2nd  

Semester 

 
90 

minutes 

Engineering Design and 
Development 120 8716 ST00022 12 

 
2nd 

Semester 

 
90 

minutes 

*AP Calculus BC 120 4616 ST00062 12 
 

All year 
 

45 
minutes 



Eastern Oklahoma County Technology Center                      Plan of Study 

*AP Chemistry 120 5055 ST00007 12 
 

All year 
 

45 
minutes 

*AP Environmental 
Science 120 5121 ST00002 12 

 
All year 

 
45 

minutes 

*AP Physics C- 
Electricity & Magnetism 120 5217 ST00065 12 

 
All year 

 
45 

minutes 

*AP Physics C – 
Mechanics 120 5216 ST00064 12 

 
All year 

 
45 

minutes 

      
 

Total Hours 1440 
NOTE:  Our schedule is 

flexible to allow extra time for 
labs and projects. 

  
  

     

 
 

 Indicates choices the student has for that 2nd and 3rd year of the program. 



Eastern Oklahoma County Technology Center                    Plan of Study 

 

 
Career Cluster: Science, Technology, Engineering, and Mathematics 
Pathway:  Engineering and Technology 
Career Major: Advanced PLTW Pre-Engineering 
 
     ( INCOMING JUNIORS 2012-2013) 

Required Courses Hours OCAS 
Number 

CTE 
Number 

 
Course Length 

 
Time per period 

Principles of Engineering  120 8710 ST00024 
 

1st 

 Semester 

 
90 minutes 

Introduction to Engineering Design 120 8709 ST00023 
 

2nd  
Semester 

 
90 minutes 

Trigonometry/Pre Cal 120 4750 ST00010 
 

All year 
 

45 
minutes 

Pre AP Physics 120 5211 ST00011 
 

All year 
 

45 minutes 

Digital Electronics 120 8712 ST00021 
 

1st 

 Semester 

 
90 minutes 

AP Physics B 120 5215 ST00063 
 

All year 
 

45 minutes 

AP Calculus AB 120 4615 ST00061 
 

All year 
 

45 minutes 

*Aerospace Engineering 120 8715 ST00013 
 

2nd  
Semester 

 
90 minutes 

*Biotechnical Engineering  120 8714 ST00014 
 

2nd  
Semester 

 
90 minutes 

*Computer Integrated Manufacturing 120 8712 ST00019 
 

2nd 

 Semester 

 
90 minutes 

*Civil Engineering and  
Architecture 120 8713 ST00019 

 
2nd  

Semester 

 
90 

minutes 

*Engineering Design and Development 120 8716 ST00022 
 

2nd  
Semester 

 
90 minutes 

Total Hours 960 
  

  

  
 Indicates choices the student has for the second year of the program 
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