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Prerequisite: Linear Algebra and Calculus, Ordinary Differential Equations and 

Multivariable Calculus Laplace Transforms, Numerical Methods and Complex variables  

Course objectives:  

• To understand the different ways of system representations such as Transfer function 

representation and state space representations and to assess the system dynamic 

response.  

• To assess the system performance using time domain analysis and methods for 

improving it.  

• To assess the system performance using frequency domain analysis and techniques 

for improving the performance.  

• To design various controllers and compensators to improve system performance.  

 

Course Outcomes: At the end of this course, students will demonstrate the ability to  

• Apply different types of system and identify a set of algebraic equations 

• Create mathematical model of different order systems using standard test signals 

   and to evaluate the stability of the system 

• Identify different methods in time and frequency domain and design a closed loop 

   systems using compensation techniques 

• Design second or higher order system and to Apply the concept of PID controllers. 

• Evaluate various transfer functions of digital control system using state variable       

   Models . 

 UNIT – I  

Introduction to Control Systems: Industrial Control examples, Open loop and closed 

loop control systems, classification of control systems, characteristics and effects of 

feedback, mathematical models differential equations, translational and rotational 

mechanical systems.  

Transfer Function Representation: Transfer function of DC and AC Servomotor, 

Synchro transmitter and receiver, Block diagram representation of systems considering 

electrical systems as examples, Block diagram reduction techniques, signal flow graphs, 

reduction using Mason’s gain formula. Sensitivity of control system.  

UNIT – II  

Time Response Analysis: Standard test signals, time response of first order systems, 

characteristic equation of feedback control systems, transient response of second order 

systems-time domain specifications, steady state response-steady state errors and error 

constants, effects of proportional derivative, proportional integral systems. Introduction to 

PID Controller.  

UNIT-III  

Stability Analysis in Time Domain: Concept of stability, Routh-Hurwitz stability 

criterion, qualitative and conditional stability.  



Root Locus Technique: The root locus concept, construction of root loci, effects of adding 

poles and zeros to G(s)H(s) on the root loci. Root-loci method of feedback controller 

design.  

UNIT – IV  

Frequency-Response Analysis: Relationship between time and frequency response, Polar 

plots, Bode plots. Nyquist stability criterion. Relative stability using Nyquist criterion – 

gain and phase margin. Closed-loop frequency response. Lead and Lag compensation in 

designs.  
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