GAU, Faculty of Engineering

Course Unit Title Engineering System in Motion
Course Unit Code ME427

Type of Course Unit Technical elective for ME
Level of Course Unit 4th year BSc

National Credits 3

Number of ECTS Credits Allocated 4

Theoretical (hour/week) 3

Practice (hour/week) 0

Laboratory (hour/week) 0

Year of Study 4

Semester when the course unit is delivered 8

Mode of Delivery Face to face

Language of Instruction English

Prerequisites -

Corequisites -

Recommended Optional Programme Components

Objectives of the Course:

e Develop a fundamental understanding of particle kinematics, including the ability to describe motion using
position, velocity, and acceleration in various coordinate systems.

e Analyze the dynamics of systems of particles by applying the force momentum and impulse momentum
principles to model and solve engineering problems involving interconnected or interacting particles.

e Understand plane kinematics of rigid bodies, enabling students to determine general, relative, and
constrained motions of rigid bodies undergoing translation, rotation, or combined motion. Apply plane
kinetics of rigid bodies using equations of motion based on Newton euler formulations, including force
momentum, impulse momentum, work energy, and power methods.

Learning Outcomes

When this course has been completed the student should be able to Assess.

Describe and analyze particle motion by determining position, velocity, and acceleration in various

1 . . : . .
coordinate systems including Cartesian, polar, and normal tangential.

2 | Apply kinematic principles to solve relative motion problems involving interacting particles.

Formulate and solve dynamic problems for systems of particles using force momentum, impulse

3 momentum, and energy principles.

4 Determine the motion of rigid bodies in planar systems, including translation, rotation, and general
plane motion, and identify instantaneous centers of rotation.

5 Develop equations of motion for rigid bodies in planar kinetics using Newton euler formulations,

including force momentum, impulse momentum, work energy, and power methods.

Assessment Methods: 1. Written Exam, 2. Assignment, 3. Project/Report, 4. Presentation, 5. Lab Work

Course’s Contribution to Program

CL

Ability to understand and apply knowledge of mathematics, science, and engineering

Ability to design and conduct experiments as well as to analyze and interpret

Ability to work in multidisciplinary teams while exhibiting professional responsibility and ethical
conduct

4 | Ability to apply systems thinking in problem solving 4

Knowledge of contemporary issues while continuing to engage in lifelong learning




6 | Ability to use the techniques, skills and modern engineering tools necessary for engineering 4
practice
Ability to express their ideas and findings, in written and oral form

8 | Ability to design and integrate systems, components or processes to meet desired needs within 3
realistic constraints

9 | Ability to approach engineering problems and effects of their possible solutions within a well 4
structured, ethically responsible and professional manner

10 | Ability to get technical knowledge as to engineering, mathematics and natural science with a view | 4
to mechanical engineering, which allows students to perform scientifically demonstrated work

11 | Ability to improve the overall efficiency of mechanical systems 4

CL: Contribution Level (1: Very Low, 2: Low, 3: Moderate, 4: High, 5: Very High)

Course Contents

Week Chapter | Subject Exams

1 Introduction to Engineering Dynamics and Types of motion and coordinate

2 Kinematics of Particles: Rectilinear Motion and Relative motion in one

3 Kinematics of Particles: Curvilinear Motion and Relative motion analysis for

4 Kinetics of Particles: Newton's Second Law and Applications to engineering

5 Kinetics of Particles: Worka "Energy and Impulsed "Momentum

6 Systems of Particles and Applications (rockets, explosions, linkages)

7 Plane Kinematics of Rigid Bodies and Relative-motion analysis

8 Midterm

9 Work, Energy, and Virtual Work and Virtual work method for constrained

10 Lagrange's Equations and Holonomic and nonholonomic constraints

11 Linearization of Equations of Motion and Linear models for dynamic analysis

12 Vibrations of Mechanical Systems: 1-DOF and Damped and undamped systems

13 Vibrations of Mechanical Systems: Multi-DOF and Coupled equations of motion

14 Matrix Eigenvalue Problems & Course Review

15 Final

Recommended Sources

e Meriam, J. L., & Kraige, L. G. Engineering Mechanics: Dynamics. Wiley. A widely used foundational text for
particle and rigid-body dynamics with clear theory and problem sets.

Assessment

Midterm exam 35%
Final exam 50 %
Homework 15%

ECTS Allocated Based on the Student Workload

Duration Total

Activities Number Workload
(hour)
(hour)

In-class lecture (including exam weeks) 15 3 45
Midterm exam 1 1.5 1.5
Midterm exam preparation 1 15 15
Final exam 1 1.5 1.5
Final exam preparation 1 15 15
Quiz 3 3
Assignment 5 10
Project/presentation/report writing 0 0




Lab and tutorial 0 0

Self-study 15 15

Total Workload 106.00

Total Workload / 30 (h) 3.53
4

ECTS Credit of the Course




