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Course Title: Engineering Dynamics

Subject Area/Course Number: Engineering XXX


New Course
 FORMCHECKBOX 

 OR   Existing Course   FORMCHECKBOX 
 
Instructor(s)/Author(s): Mr. Science

Subject Area/Course No.:  Engineering XXX
Units: 3

Course Name/Title:  Engineering Dynamics 
Discipline(s):  Engineering, Physics

Pre-Requisite(s): ENGIN yyy (Statics)
Co-Requisite(s)(Complete pre/co-requisite form. Use standardized descriptions such as “Eligibility for ENGL 90” or “Eligibility for ENGL 100”) :
Advisories,(Use standardized descriptions such as “Eligibility for ENGL 90” or “Eligibility for ENGL 100”) :
Catalog Description (Written from an academic perspective; Official Course description.) :

Dynamics for engineering applications.  Includes the kinematics and dynamics of particles, systems of particles, and rigid bodies in two and three dimensions.  Also included are orbital motion, vibrations, Euler angles, and variable mass systems.  

Schedule Description (Written for a student audience to inform and encourage student enrollment; Marketing Tool.) :
Interested in the physics behind the design of satellites, gyroscopes and rockets?  This course is dynamics for engineering applications designed for engineering majors who have completed Statics. Students will apply kinematics and dynamics of particles, systems of particles, and rigid bodies in both two and three dimensions, as well as orbital motion, vibrations, and variable mass systems, to modern engineering processes, components, and designs. 
Hours/Mode of Instruction:
Lecture
 FORMDROPDOWN 
3
Lab
 FORMDROPDOWN 

Composition
 FORMDROPDOWN 

Activity
 FORMDROPDOWN 

Total Hours
54

 (Weekly hours)
(Total for course)
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 

0


 FORMCHECKBOX 

Credit Non-Degree (NDA)
 FORMCHECKBOX 

Letter (LR)
 FORMCHECKBOX 

1


(If Non-Credit desired, contact Dean.)
 FORMCHECKBOX 

Student Choice (SC)
 FORMCHECKBOX 

2


 FORMCHECKBOX 

3
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
 P Pre-collegiate Basic Skills


 FORMCHECKBOX 
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 FORMCHECKBOX 
 C Clearly Occupational

 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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Institutional Student Learning Outcomes
Implementation date: Spring 2007
The development of institutional SLOs is overseen by the Teaching and Learning Project in collaborations with the General Education Committee, the Occupational Education Committee, the Developmental Education Program, the Student Services Advisory Committee, and the faculty and staff representing the Library & Learning Support Services.  
Check the institutional student learning outcomes (or category of outcomes) below that are reflected in your course: 

 FORMCHECKBOX 

General Education SLOs (Recommended by GE Committee)
At the completion of the LMC general education program, a student will:

1. read critically and communicate effectively as a writer and speaker.

2. understand connections among disciplines and apply interdisciplinary approaches to problem solving.

3. think critically and creatively

4. consider the ethical implications inherent in knowledge, decision-making and action.

5. possess a worldview informed by diverse social, multicultural and global perspectives. 

(Each of the above student learning outcomes for the general education program has a written explanation with illustrations and examples of its application within courses, as well as specific assessment criteria. Consult the GE program information pages.) 

 FORMCHECKBOX 

Occupational Education SLOs (Recommended by Occupational Education Committee)
At the completion of the LMC occupational certificate or degree, a student will:


1.
 FORMCHECKBOX 
  Be academically prepared to obtain an entry-level or a mid-level position in their industry.  


2.
 FORMCHECKBOX 
  Apply critical thinking to research, evaluate, analyze and synthesize information. 


3.
 FORMCHECKBOX 
  Demonstrate strong communication skills (written and/or oral) and interpersonal skills  

      (customer service and team work).


4.
 FORMCHECKBOX 
  Appropriately apply industry materials and technology.


5.
 FORMCHECKBOX 
  Demonstrate the skills and knowledge necessary to take and pass certification exams for     

                                career advancement in their industry.

(Individual certificates or degree programs in occupational education may adopt some or all of these SLOs. Please check all those that apply to this course.)

 FORMCHECKBOX 
 
Developmental Education SLOs (Recommended by Developmental Education Committee)
At the completion of the LMC Developmental Education Program, a student will:

1.
 FORMCHECKBOX 
  Demonstrate the skills necessary for the first transfer level courses in English and Math or for the English and Math competencies for the Certificate of Achievement.

2.
 FORMCHECKBOX 
 Think critically to construct meaning and solve problems.
3.
 FORMCHECKBOX 
 Read with comprehension.
4.
 FORMCHECKBOX 
 Communicate effectively both in writing and orally.

5.
 FORMCHECKBOX 
 Demonstrate the characteristics, habits, and attitudes of an effective learner.
 FORMCHECKBOX 
 
Student Services SLOs

1. 
LMC students will demonstrate proficiency in the use of college on-line services.

2. 
LMC students will demonstrate proficiency in self-advocacy.
 FORMCHECKBOX 
 
Library and Learning Support Services SLOs

LMC students utilizing various Library and Learning Support Services will:

1. access and effectively utilize available campus Library and Learning Support Services.

2. apply knowledge learned and competencies gained from using Library and Learning Support Services to academic coursework and assignments.

3. demonstrate information competency skills needed to meet the research demands of academic course work and life long learning.
 FORMCHECKBOX 
 
None of the Above

Program-Level Student Learning Outcomes (PSLOs)

Identify the program (eg. Nursing, Engineering), major (eg. Music, Chemistry), or sequence of courses (eg. ESL) to which this course belongs. List 3-8 over-arching or broad student learning outcomes for the program, major, or course sequence that this course is designed to help students attain.

The following Program-Level SLOs are adapted from the program outcomes used by the Accreditation Board for Engineering and Technology (ABET).

Students who have completed the Engineering program at LMC will be able to:

PSLO 1:   apply their knowledge of math, science, and engineering to identify, formulate, and solve engineering problems.

PSLO 2:  
design and perform experiments, as well as to analyze and interpret data.

PSLO 3: 
design a system, component, or process to meet desired needs.

PSLO 4:
demonstrate professional ethical responsibility.

PSLO 5:
communicate effectively and perform on multi-disciplinary teams.

PSLO 6:
judge the effects of engineering projects on society and the environment.

PSLO 7:
engage in life-long learning and explain contemporary issues.

PSLO 8:
use the techniques, skills, and modern engineering tools necessary for engineering practice.

Course-Level Student Learning Outcomes (CSLOs): What abilities will the student have at the end of this course?
List 3-8 over-arching or broad student learning outcomes for this course. These are the course “objectives” written in terms of what the student will know or be able to do at the end of the course. Title V requires that courses for Associate Degree credit must have SLOs that “reflect critical thinking and the understanding of application of concepts determined by the curriculum to be at college level”. Relate these course-level SLOs to the program-level SLOs and/or Institutional SLOs, as appropriate.

At the end of Engineering XXX, the successful student will be able to:

CSLO 1: 
Determine the kinematic principles and corresponding formulas that give a mathematical model of a dynamic physical system.  (PSLOS 1 and 8)

CSLO 2: 
Use the mathematical model of a dynamic system to solve for requested information.  (PSLOS 1 and 8)

CSLO 3: 
Explain when a mathematical model and its solution are applicable to a dynamic system.  (PSLO 1)

CSLO 4: 
Make design decisions for dynamic systems.  (PSLO 3)

CSLO 5: 
Explain the physical basis behind important engineering devices, systems, and processes, including gyroscopes, satellites, and rocket engines.  (PSLO 7 and 8)

CSLO Assessment Criteria: 
Give the criteria that will be used to judge whether students have attained the course-level student learning outcomes. Use the following general sentence to present your assessment criteria for each CSLO:

To demonstrate ... {state the CSLO} .... the student will … {describe the assignment or task, i.e. the work the student will do} … and their work will be assessed by the following criteria … {list the criteria you will use to evaluate student work}.

CSLO 1: To demonstrate the ability to determine the kinematic principles and corresponding mathematical models of a dynamic physical system, students will be given a verbal description or a graphic of a physical system and a question regarding some property of the system. These types of questions will be included in all course assessments (weekly problem solving assignments, class exercises, quizzes, midterms, and the final exam.) Their work will be assessed by the following criteria:

· Identification of all relevant and significant physical principles that apply to the system

· Correct choice of mathematical formulas to model the system or correct construction of a function relating variables of interest

· Accurate and precise definition of variables in the mathematical models that relates to the context of the physical system

CSLO 2: To demonstrate the ability to use mathematical models of a system to find requested information, students will be given a question about a physical system and a system of equations that models the situation (including equations that students have derived to satisfy CSLO 1). These types of questions will be included in all course assessments (weekly problem solving assignments, class exercises, quizzes, midterms, and the final exam.) Their work will be assessed by the following criteria:

· Correctly interpreting how the task and the given information relate to the mathematical model;

· Accurate use of mathematical processes and technology to solve the system;

· Correct solution;

· Correct and precise interpretation of answer in the context of the physical system.
CSLO 3: To demonstrate the ability to explain when a mathematical model and its solution are applicable, student will be asked, as part of their problem solving process, to reflect on the assumptions inherent in the mathematical models and on the other conditions that make the solution valid. This type of reflection will be prompted frequently in all types of course assessments. Their work will be assessed by

· Identifying and stating significant assumptions that underlie physical principles and associated mathematical models (e.g. lack of friction);

· Correctly identifying when a given formula applies to a problem situation;

· Accurately describing situations in which a given formula can be applied;

· After solving a problem, giving a mathematical formula that states when the assumptions behind the principle hold (e.g.  FW >> FD).

CSLO 4: To demonstrate the ability to make design decisions for dynamical systems, students will be given design requirements and asked to describe designs for a dynamic device that fit given parameters. Alternatively, they will be given a design and asked how the design affects the dynamics of the object’s motion. These types of design problems will occur primarily in weekly problem-solving exercises. Their work will be assessed by the following criteria:

· Description of the design fits all of the given requirements;

· Design reflects appropriate application of relevant physical principles;

· Design is well-documented with labeled and scaled drawings.

· Correctly identifies components of the design that affect motion and explains how design impacts motion.

CSLO 5: To demonstrate the ability to explain the physical basis of engineering devices, systems and processes, students will be asked to write such explanations as part of problem-solving exercises and exams. Their work will be assessed by the following criteria: 

• 
Correct identification of all relevant physical principles 

• 
Clear and accurate drawing and labeling of appropriate diagrams 

• 
Correct statement of the function of each component using appropriate course terminology and concepts.
Assessments: What instruments (eg. tests, papers, projects, assignments etc.) will be used to assess student learning outcomes? 

For each CSLO, list the assessment instrument/s that will be used to evaluate student achievement of the CSLO and briefly explain how the instrument provides students an opportunity to demonstrate the skills and abilities described in the CSLO.

In addition, for a degree applicable course, give an example of an essay question or a problem-solving exercise and indicate which CSLO it is assessing. 

If the course is not degree-applicable, give a typical question from one of your assessment instruments and indicate the CSLO. 

	
	Weekly problem solving assignments
	In-class exercises and quizzes
	Midterms
	Final exam
	Description of question or problem type

	CSLO1
	X
	X
	X
	X
	Given a verbal description or a graphic of a physical system, identify the physical principles that apply to the system and write the corresponding mathematical formulas.

	CSLO2
	X
	X
	X
	X
	Given a verbal description of a physical system and a corresponding set of equations (or using equations constructed as part of CSLO 1), answer a question by solving the system of equations.

	CSLO3
	X
	X
	X
	X
	As a part of the problem-solving process, identify assumptions and conditions the make a solution applicable to a physical system.

	CSLO4
	X
	
	
	
	Describe a design for a dynamic device that fits given requirements.

	CSLO5
	X
	
	X
	X
	Sketch and label diagrams of important engineering devices, such as gyroscopes, satellites, and rocket engines. State the function of each component.


Sample problems:

CSLO 1 and 2: The curved portion of a freeway on-ramp has a radius of 60 meters.  If cars are to round the curve at 45 mph with negligible friction between their tires and the road, then at what angle should the curve be banked? In your solution, identify the physical principles that are relevant to the mathematical formulas you have chosen. Show your work. 
CSLO 1 and 3: A roller coaster undergoes a vertical drop, h, after starting from rest.  What principle can be applied if we want to determine the roller coaster’s final speed? Write down the corresponding formula and define both the constants and variables in the formula in terms of the roller coaster. What assumptions or conditions are implied by the use of your formula?
CSLO 4: A Wikipedia entry on yo-yos states  “When reaching the end of the string, the yo-yo can be made to "sleep," the axle of the yo-yo spinning within the loop. … As the body of the yo-yo spins, a gyroscopic effect occurs, stabilizing the yo-yo on its axis and permitting time to perform a number of movements.”
a. Explain what is meant by “a gyroscopic effect occurs.” 
b. The original yo-yos had a fixed axle directly connected to the string and halves of the yo-yo body. The majority of modern trick yo-yos have a bearing transaxle. In these transaxle yo-yos the string is not connected to the axle directly, but rather it is wrapped about a ballrace bearing. The bearing, in turn, surrounds the true axle of the yo-yo. Use physical principles to explain how the bearing transaxle affects the motion of the yo-yo.
CSLO 5: Sketch a turbofan engine.  Label the parts and state their functions.  What dynamics principles apply to the operation of the engine?
Method of Evaluation/Grading:  Explain how “the course provides for measurement of student performance in terms of stated course objectives”, Title V.  (LMC calls “objectives”, CSLOs.) Grading should be based on demonstrated proficiency in achieving the learning outcomes. Referring back to the CSLO assessment criteria, contrast A-level work with C-level work. In addition, indicate the percentages or points (or a range of percentages or points) for each type of assignment. Implementation date: Spring 2008

About 30% of the problems and questions given will test individual CSLOs, while about 70% of the problems and questions will test combinations of CSLOs (70%).  Each CSLO will be tested with approximately the same frequency.  About half of the given problems will be based on a single topic given in the Course Content section below.  The remaining half will be based on a combination of two or more of the topics.

The weighting of each assessment instrument will be approximately:

Weekly problem solving assignments
30%

In class exercises and quizzes

20%

Midterms



25%

Final Exam:



25%

A-level work:

A-level students are able to consistently identify relevant and significant physical principles in dynamic physical systems, even when the system is a new or complex combination of physical and kinematic principles. They are able to consistently develop mathematical models of these dynamic systems with accuracy and precision. They solve mathematical systems with efficiency and accuracy, interpreting their solutions in context. Their work is well-documented with precise context-specific definitions for variables and related frames of reference. Without prompting, the A-level student will also identify significant assumptions that underlie their solutions and recognize the limitations of their solution. They are able to make design decisions for dynamical systems that fit specified requirements and utilize relevant physical principles. Their designs are well-documented with clearly labeled and scaled drawings.
The C-level students are able to identify relevant physical principles in dynamic physical systems if the system is a standard combination of physical principles used in homework or class examples. They are able to mathematically model basic dynamic physical systems, though they may have trouble with setting a frame of reference to define variables precisely. They can solve a mathematical system using standard algebraic techniques or technology, but accuracy and efficiency may not be consistent throughout their work. When prompted, they accurately interpret their answers in the context of the problem but may have difficulty identifying and clearly stating assumptions that underlie their models or describing the limitations of their solutions. Their designs for dynamical systems will reflect an understanding of some fundamental and relevant physical principles, but some design requirement may be ignored or some aspect of the design may be unreasonable or poorly documented.
Course Content: Provide the detailed content of the course. 

For each topic, the relevant principles and formulas will be taught (CSLO 1), along with when they apply (CSLO 3).  Example problems, including design problems, will also be demonstrated (CSLOs 1,2, and 4).  Finally, important engineering applications will be described and discussed (CSLO 5).
I. The Kinematics of Particles (about one week or 3 hours)

A. Straight line motion

B. Curvilinear motion

C. Relative motion

II. The Dynamics of Particles (about four weeks or 12 hours)

A. Newton’s Laws 

B. Center of Mass Motion

C. Inertial frames of reference

D. Orbital Mechanics 

E. Work and Energy 

1. Work-Energy Theorem

2. Conservation of Energy

3. Work and Power

F. Impulse and Momentum 

1. Impulse-Momentum Theorem

2. Conservation of Linear Momentum

3. Angular Momentum

III. Systems of Particles (about two weeks or 6 hours)

A. Generalized Newton’s second Law

B. Kinematics and Dynamics of systems of particles

C. Variable mass systems

IV. Rigid body Kinematics in 2 Dimensions (about three weeks or 9 hours)

A. Rotation in a plane

B. Translation and rotation in a plane

V. Rigid body Dynamics in 2 Dimensions (about two weeks or 6 hours)

A. Rotation in a plane

B. Translation and Rotation in a plane

VI. Rigid body Kinematics and Dynamics in 3 Dimensions (about three weeks or 9 hours)

A. Kinematics 

B. Euler equations 

VII. Vibrations (about two weeks or 6 hours)

A. Undamped systems

B. Damped systems

C. Forced vibrations

Instructional Methods: Check all the instructional methods that will be used in teaching this course. Keep in mind that the method of instruction and activities should relate to the CSLOs.

 FORMCHECKBOX 
 
Lecture
 FORMCHECKBOX 
 
Lab
 FORMCHECKBOX 
 
Activity
 FORMCHECKBOX 
 
Problem-based Learning/Case Studies
 FORMCHECKBOX 
 
Collaborative Learning/Peer Review
 FORMCHECKBOX 
 
Demonstration/Modeling
 FORMCHECKBOX 
 
Role-Playing
 FORMCHECKBOX 
 
Discussion
 FORMCHECKBOX 
 
Computer Assisted Instruction
 FORMCHECKBOX 
 
Other (explain)  ________________________________________
Textbooks: Indicate name of text (or list of text choices), author, publisher and date of publication. Date of publication has to be within 5 years of authoring course outline.  For degree applicable courses, text should be College Level. Include sample pages and the contents page of the instructor designed module if it is the only text.
Typical required textbooks for the course are:

Engineering Mechanics, Dynamics, Anthony Bedford and Wallace Fowler, Prentice Hall, 2005

Or:

Engineering Mechanics, Dynamics, Andrew Pytel and Jaan Kiusalaas, Brooks/Cole, 1999
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