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Course Learning Outcomes (CLO): 

At the end of the course, students will be able to- 

1. develop mathematical model of Linear Time Invariant (LTI) System 

2. understand behavior of LTI System in time and frequency domain 

3. understand design of controller 

4. understand state space representation of LTI system and concept of controllability & 

observability. 

 

Syllabus:                                                                                                        Teaching Hours: 30 

  

Unit-1: Introduction to control problem 05 
Mathematical model of physical analogous system, Transfer function model of linear time 

invariant (LTI) system, open loop and closed loop systems, effects of feedback, block 

diagram reduction technique and introduction to signal flow graphs.  

 

 

Unit-2: Time response analysis 06 
Standard test signals. Time response of first and second order systems and their design 

specifications. Concept of stability, Routh and Hurwitz criterion for stability assessment, 

Root-locus. 

 

 

Unit-3: Frequency response analysis 06 
Concept of frequency response, frequency domain design specifications, construction of 

Bode plot and polar plot. Nyquist criterion, Relative stability using Nyquist criterion. 

 

 

Unit-4: Design of controller 06 
Design of controller using root-locus, design of controller using frequency domain 

techniques, design of robust control system. 

 

 

Unit-5: State variable techniques 07 
Concept of state and state variables, state space modelling, solution of state equations, 

conversion between state space and transfer function model, Concept of controllability and 

observability, Pole placement by state feedback. 

 

 

Self-Study Component: 

The self-study contents will be declared at the commencement of semester. Around 10% of the 

questions will be asked from self-study contents. 

Laboratory Experiments:                           

This shall consist of at least 10 experiments / simulations based on the above syllabus. 
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