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Name of the course CONTROL SYSTEM 

Course Code: PC-EE-503 Semester: 5th 

Duration: 6  months Maximum Marks: 100 

Teaching Scheme Examination Scheme 

Theory:  3 hrs./week Mid Semester Exam:  15  Marks 

Tutorial: 0hr/week Assignment & Quiz:   10   Marks 

Practical:  hrs./week Attendance:  05   Marks 

Credit Points: 3 End Semester Exam:   70 Marks 

Objective: 

1. To find mathematical representation of LTI systems. 

2. To find  time response of LTI systems of different orders 

3. To find the  frequency response of  LTI systems of different orders 

4. To understand stabilityof differentLTI systems. 

5. To analyze LTIsystems with state variables. 

6. To solve problems of  mathematical modelling and stability of  LTI systems 

Pre-Requisite 

1. Basic Electrical Engineering (ES-EE-101) 

2. Electric Circuit Theory (PC-EE-301) 

3. Electromagnetic field theory (PC-EE-303) 

4. Electric Machine-I (PC-EE-401) 

Unit Content Hrs Marks 

1 

Introduction to control system: 

Concept of feedback and Automatic control, Effects of 
feedback,Objectives of control system, Definition of linear and 

nonlinear systems, Elementary concepts ofsensitivity and 

robustness. Types of control systems, Servomechanisms and 
regulators, examples offeedback control systems. Transfer function 

concept. Pole and Zeroes of a transfer function. Propertiesof 

Transfer function. 

04 

2 

Mathematical modeling of dynamic systems: 
Translational systems, Rotational systems, Mechanicalcoupling, 

Liquid level systems, Electrical analogy of Spring–Mass-Dashpot 

system. Block diagramrepresentation of control systems. Block 
diagram algebra. Signal flow graph. Mason’s gain formula. 

Control system components: Potentiometer, Synchros, Resolvers, 

Position encoders. DC and ACtacho-generators. Actuators. Block 

diagram level description of feedback control systems for 
positioncontrol, speed control of DC motors, temperature control, 

liquid level control, voltage control of anAlternator. 

08 

3 
Time domain analysis: 
Time domain analysis of a standard second order closed loop 
system. Concept of undamped natural frequency, damping, 

overshoot, rise time and settling time. Dependence of time domain 

performance parameters on natural frequency and damping ratio. 

Step and Impulse response of first and second order systems. Effects 
of Pole and Zeros on transient response. Stability by pole location. 

Routh-Hurwitz criteria and applications. 

Error Analysis: Steady state errors in control systems due to step, 

08 



ramp and parabolic inputs. Concepts of system types and error 

constants. 

4 
Stability Analysis:  
Root locus techniques, construction of Root Loci for simple systems. 
Effects ofgain on the movement of Pole and Zeros. 
Frequency domain analysis of linear system: Bode plots, Polar 
plots, Nichols chart, Concept ofresonance frequency of peak 
magnification. Nyquist criteria, measure of relative stability, phase 
andgain margin. Determination of margins in Bode plot. Nichols 
chart. M-circle and M-Contours inNichols chart. 

10 

5 
Control System performance measure:  

Improvement of system performance through compensation. 

Lead, Lag and Lead- lag compensation, PI, PD and PID control. 
05 

6 

State variable Analysis: 

Concepts of state variables. State space model. Diagonalization of 

State Matrix. Solution of state equations. Eigenvalues and Stability 
Analysis. Concept of controllability and observability. 

Pole-placement by state feedback. 

Discrete-time systems. Difference Equations. State-space models of 
linear discrete-time systems. 

Stability of linear discrete-time systems. 

10 

Text books: 

1. Modern Control Engineering, K. Ogata, 4th Edition, Pearson Education

2. Control System Engineering, I. J. Nagrath& M. Gopal. New AgeInternational Publication.

3. Control System Engineering, D. Roy Choudhury, PHI

4. Automatic Control Systems, B.C. Kuo& F. Golnaraghi, 8th Edition, PHI

Reference books 

1. Control Engineering Theory & Practice, Bandyopadhyaya, PHI

2. Control systems, K.R. Varmah, Mc Graw hill

3. Control System Engineering, Norman Nise, 5th Edition, John Wiley & Sons

4. Modern Control System, R.C. Dorf & R.H. Bishop, 11th Edition, PearsonEducation.

5. Control System Design, C. Goodwin Graham, F. Graebe F. Stefan, Salgado.E. Mario, PHI

6. Modeling & Control of dynamic system, Macia&Thaler, Thompson

7. Modern Control Technology Components & Systems, 3rd edition, C.T Kilian,Cengage

Learning

8. Modern Control Engineering, Y. Singh & S. Janardhanan, Cengage Learning

9. Control System Engineering, R. Anandanatarajan& R. Ramesh Babu, ,SCITECH

10. Automatic Control system, A. William, Wolovich, Oxford



Course Outcome: 

After completion of this course, the learners will be able to 

1. developmathematical model of mechanical, electrical, thermal, fluid system and different

control system components like servomotors, synchros, potentiometer, tacho-generators etc.

2. analyse stability of LTI system using routh-hurtwitz (RH) criteria, root locus techniques in

time domain and bode plot and nyquist technique in frequency domain.

3. design different control law or algorithms like proportional control, proportional plus

derivative(PD) control, proportional plus integration(PI) control, and proportional plus

integration plus derivative (PID) control and compensators like lag, lead, lag-lead for LTI

systems.

4. apply state variable techniques for analysis of linear systems.

5. analyze the stability of linear discrete system.

6. solve numerical problems on LTI system  modelling, responses, error dynamics and stability .

Special Remarks (if any) 

The above-mentioned outcomes are not limited. Institute may redefine outcomes based their 

program educational objective. 


