Al-Balqa Applied University

Faculty of Engineering Technology

Mechatronics Department

Control Theory     Course No 315018441  Prerequisite 315020202  
 Objective: Upon the completion of this course, the student must be able to

-List the advantages and disadvantages of an open-loop control and closed-loop        control

-Explain the operation of a closed –loop system

-Solve linear differential equations using Laplace transforms
-Model thermal, liquid-level and electric control systems

-Reduce block diagrams and obtain transfer functions

-Calculate time response of first-order and second-order systems when the input signal is unit-step or unit-ramp functions

-Apply different types of controllers (P, I, D, PI.PD and PID)

-Plot Bode diagram and Nyquist plot from a given transfer function

-Analyze system stability using Routh’s and Nyquist criteria
-Apply root-locus technique for control system analysis
Text Book: Modern Control Engineering; K.Ogata, Prentice-Hall, 4th Edition 
Coordinators: Dr. Ibrahim Al-Abbas, Dr. Mohammad Al- Khader
Course Outline


1. Introduction to Control Systems. 
Examples of Control Systems. Closed-Loop Control versus Open-Loop Control. (one week)

2. The Laplace Transform. 

Laplace Transformation. Laplace Transform Theorems. Inverse Laplace Transformation. Partial-Fraction Expansion . Solving Linear, Time-Invariant, Differential Equations. (two weeks)
3. Mathematical Modeling of Dynamic Systems. 

Transfer Function and Impulse-Response Function. Automatic Control Systems. Modeling in State Space. State-Space Representation of Dynamic Systems. . Liquid-Level Systems, Mechanical Systems. Electrical and Electronic Systems. Signal Flow Graphs. Linearization of Nonlinear Mathematical Models. (three weeks)
4. Transient and Steady-State Response Analyses. 

First-Order Systems. Second-Order Systems. Higher-Order Systems. . Routh's Stability Criterion. Effects of Integral and Derivative Control Actions on System Performance. Steady-State Errors in Unity-Feedback Control Systems. (Three weeks)
5. Root-Locus Analysis. 

Root-Locus Plots. Summary of General Rules for Constructing Root Loci. . Positive-Feedback Systems. Conditionally Stable Systems. (two weeks)

6. Frequency-Response Analysis. 

Bode Diagrams.. Polar Plots. . Log-Magnitude-versus-Phase Plots. Nyquist Stability Criterion. Stability Analysis. Relative Stability. Closed-Loop Frequency Response of Unity-Feedback Systems. Experimental Determination of Transfer Functions. (three weeks)      
Grading Policy
    - First exam          20%

    - Second exam      20%

    - Participation      10%

    - Final exam         50%  

