
SYLLABUS

COURSE # AND TITLE:  ME 234  MECHANICS - DYNAMICS 
# OF CREDITS: 3

CATALOG DESCRIPTION: 

Expand your knowledge of statics to the study of systems in motion. Dynamics is divided into two parts: “kinematics” examines the geometric aspect of motion (where does it go?), and “kinetics” covers forces involved in motion (how should I design it?). Vector analysis methods are used throughout.  Prerequisites: MATH 189 and CE 233.

Semester Offered: SPRING

Prerequisites: MATH 189 and CE 233

Common Student Learning Outcomes


Upon successful completion of San Juan College programs and degrees, the student will....

Learn
Students will actively and independently acquire, apply and adapt skills and knowledge to develop expertise and a broader understanding of the world as lifelong learners.

Think
Students will think analytically and creatively to explore ideas, make connections, draw conclusions, and solve problems.

Communicate
Students will exchange ideas and information with clarity and originality in multiple contexts.

Integrate
Students will demonstrate proficiency in the use of technologies in the broadest sense related to their field of study.

Act
Students will act purposefully, reflectively, and respectfully in diverse and complex environments.

GENERAL LEARNING OBJECTIVES

Upon completion of the course, the student should understand the following content areas:

1. Mathematical descriptions of geometric motion (kinematics).

2. Force and acceleration (kinetics).

3. Work and energy (kinetics).

4. Impulse and momentum (kinetics).

SPECIFIC LEARNING OUTCOMES

Upon successful completion of the course, the student will be able to:

1.1
Describe position, displacement, velocity, and acceleration in straight-line motion.

1.2
Identify constant acceleration situations and apply the appropriate formulas.

1.3
Use integration to derive formulas describing motion involving non-constant acceleration.

1.4
Construct graphical representations of motion from experimental data.

1.5
Use vector notation to describe curvilinear motion in two and three dimensions.  Variations in notation and reference frames include:

Rectangular components.

Normal and tangential components.

Cylindrical components.

1.6
Apply the constant acceleration motion formulas to simple projectile motion in two dimensions.

1.7
Identify dependent motion situations, and describe the dependency mathematically.

1.8
Distinguish between absolute and relative motion.

1.9
Simplify complex (multi-part) motion using relative motion descriptions.

1.10
Expand objectives 1.1- 1.9 to include rigid body translation and rotation.

2.1
Verbalize Newton’s laws of motion and gravitational attraction.

2.2
Apply the equations of motion to systems (particles and rigid bodies) involving:

Rectangular components.

Normal and tangential components.

Cylindrical components.

2.3
Calculate moments of inertia using physical dimensions.

3.1
Calculate the work of a force (variable and constant).

3.2
Calculate the work of a couple.

3.3
Apply the principle of work and energy to physical systems.

3.4
Know the definitions of power and efficiency.

3.5
Identify systems with conservative forces and calculate changes in potential energy.

3.6
Use the conservation of energy equation to solve problems involving velocity, displacement, and conservative force systems.

4.1
Calculate linear and angular momentum (magnitudes and directions).

4.2
Use the principle of impulse and momentum to solve problems involving force, velocity, and time.

4.3
Use conservation of momentum and coefficient of restitution to solve impact problems.

4.4
Apply the principle of angular impulse and momentum to physical systems.

4.5
Apply conservation of angular momentum to physical systems.
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