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Lecture Topic Notes Recording

Lecture 1 Chapter 1: Introduction

Sec 1.1 Introduction

Sec 1.3 System Configurations

Sec 1.5 The Design Process

Chapter 2: Modeling in the Frequency Domain

Sec 2.1 Introduction

Sec 2.2 Laplace Transform Review

- Laplace Transform of a Time Function

- Inverse Laplace Transform

- Partial Fraction Expanssion

Case 1: Real & distinct roots

Case 2: Real & repeated roots

Lecture 1 Recording

Lecture 2 Chapter 2: Modeling in the Frequency Domain

Sec 2.2 Laplace Transform Review

- Partial Fraction Expanssion

Case 2: Real & repeated roots

Case 3: Complex roots

Sec 2.3 The Transfer Function

Sec 2.10 Nonlinearities

Sec 2.11 Linearization

Lecture 2 Recording

Lecture 3 Chapter 2: Modeling in the Frequency Domain

Sec 2.4 Electrical Network Transfer Functions

Lecture 3 Recording

Lecture 4 Chapter 4: Time Response

Sec 4.2 Poles, Zeros and System Response

Sec 4.3 First Order Systems

Sec 4.4 Second Order Systems: Introduction

Lecture 4 Recording
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https://drive.google.com/file/d/1udCXkjpw5GQJontrzyrOyO3_WXhP9HOD/
https://drive.google.com/file/d/1rtY6HyP2uSsvA293oPzMREny6OVSUzzo/
https://drive.google.com/file/d/1jiG8ixBCf5FXEfrL1GKWkNsz7WuC0P_P/
https://drive.google.com/file/d/1EJXPPl2ygfSyvmJlqydnk3toV2wQPQCu/
https://drive.google.com/file/d/1-T6YWOx2UzXXKFxCWu0H2JYeNUXP1RtZ/
https://drive.google.com/file/d/1-EnExg99gulsXsbUmI1dW8Sm2JhKttpI/
https://drive.google.com/file/d/1QvCqGhbqk5E-AnlAkAZTx7FH_xDarafl/
https://drive.google.com/file/d/18M-JsNCW2mMDU-JIp2cgBA4qNF3dU0oy/


Lecture Topic Notes Recording

Lecture 5 Chapter 4: Time Response

Sec 4.5 The General Second Order System

Lecture 5 Recording

Lecture 6 Chapter 4: Time Response

Sec 4.6 Underdamped Second Order Systems

Sec 4.7 System Response with Additional Poles

Sec 4.8 System Response with Zeros

Lecture 6 Recording

Lecture 7 Chapter 5: Reduction of Multiple Subsystems

Sec 5.2 Block Diagrams

Lecture 7 Recording

Lecture 8 Chapter 5: Reduction of Multiple Subsystems

Sec 5.3 Analysis and Design of Feedback Systems

Chapter 6: Stability

Sec 6.1 Introduction

Sec 6.2 Routh-Hurwitz Criterion

Lecture 8 Recording

Lecture 9 Chapter 6: Stability

Sec 6.3 Routh-Hurwitz Criterion: Special Cases

Sec 6.4 Routh-Hurwitz Criterion: Additional Examples

Lecture 9 Recording

Lecture 10 Chapter 7: Steady-State Errors

Sec 7.1 Introduction

Sec 7.2 Steady-State Error for Unity Feedback Systems

Sec 7.3 Static Error Constants and System Type

Lecture 10 Recording

Lecture 11 Chapter 7: Steady-State Errors

Sec 7.4 Steady-State Error Specifications

Sec 7.5 Steady-State Error for Disturbances

Lecture 11 Recording

Lecture 12 Chapter 10: Frequency Response Techniques

Sec 10.1 Introduction

- The Concept of Frequency Response

- Analytical Expressions for Frequency Response

- Plotting Frequency Response

Sec 10.2 Asymptotic Approximations: Bode Plots

Lecture 12 Recording
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https://drive.google.com/file/d/11aRV4c_el3viHuILHOM0u_9vORG8u6iH/
https://drive.google.com/file/d/1lMAik19sdjKPHpevMvWsSHxUGAil7nJX/
https://drive.google.com/file/d/10vdmFPIwyx-Hp-ogw7rg9FrRvU2sUYQH/
https://drive.google.com/file/d/1Dc5p0fvX5QRUC80th5h2TvimWvx0DJtM/
https://drive.google.com/file/d/1odl0qFS0ZaZnttfRq47ZchgK-2awc6p3/
https://drive.google.com/file/d/1dH3bTjD2vnsxXmjlPzFDoRbELm4me9LM/
https://drive.google.com/file/d/14_DTFO3bcDEJIVHqzpiK5tChTCSfUeZV/
https://drive.google.com/file/d/13z8z5yIcG663GTQAml1prrMOt0QPvKOK/
https://drive.google.com/file/d/175a6LnYECD8qvcTiipQL-YUOmsYsqjG-/
https://drive.google.com/file/d/1k8HmI_AO5nLh51wlqgnEsWUrjD3fzC-h/
https://drive.google.com/file/d/1MTtHhe-0lDYCTbYjqJidxxJqcJlNlVwK/
https://drive.google.com/file/d/137z20HHN4bbyNC0QLV-LWaOrnHNc6zLQ/
https://drive.google.com/file/d/1t3peRVSNYxKcoC6yP5cGNbbs8YzoDd4V/
https://drive.google.com/file/d/1iLcIa1ykQR68ujS59Irhqb7MUtlGI6uu/
https://drive.google.com/file/d/1XrBhRg3O6-UsjCPcPmZn-d5E11cqTH_H/
https://drive.google.com/file/d/1LEiXixUhWLYoZQoCmCYnCwjRqbALJB8y/


Lecture Topic Notes Recording

Lecture 13 Chapter 10: Frequency Response Techniques

Sec 10.3 Introduction to the Nyquist Criterion

Sec 10.5 Stability via the Nyquist Diagram

Lecture 13 Recording

Lecture 14 Chapter 10: Frequency Response Techniques

Sec 10.6 Gain Margin and Phase Margin via the Nyquist Diagram

Sec 10.7 Stability, Gain Margin, and Phase Margin via Bode Plots

Lecture 14 Recording

Lecture 15 PID Controller Lecture 15 Recording

Lecture 16 Chapter 8: Root Locus Techniques

Sec 8.1 Introduction

Sec 8.2 Defining the Root Locus

Lecture 16 Recording

Lecture 17 Chapter 8: Root Locus Techniques

Sec 8.3 Properties of the Root Locus

Lecture 17 Recording

Lecture 18 Chapter 9: Design via Root Locus

Sec 9.1 Introduction

Sec 9.2 Improving Steady-State Error via Cascade Compensation

Sec 9.3 Improving Transient Response via Cascade Compensation

Sec 9.4 Improving Steady-State Error and Transient Response

Lecture 18 Recording
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https://drive.google.com/file/d/1iHxntn5f0RtXN_z71eAx-s1J3r3ihmsh/
https://drive.google.com/file/d/1bxlbLD4TuZP5f7wMAF3mlnvB06zzWRqC/
https://drive.google.com/file/d/1Hsyo0Im-BKnOAQX6CQY4KSffhJm3ksPJ/
https://drive.google.com/file/d/1EzBSBfoap15VzvBCzUgqlkok36wK-KaJ/
https://drive.google.com/file/d/1Hb3BE0QQDGRnnySNA22ML6pN-XGwi9u0/
https://drive.google.com/file/d/1GeBo2KbUKyjmGMckLkxTXe3VPsZ44XXw/
https://drive.google.com/file/d/1eFaR4M0G4u-fJnkde0C43sEB8pVfZbEV/
https://drive.google.com/file/d/18I0GLfMelrI4op0Y-4x0ELFio7VMIC4h/
https://drive.google.com/file/d/10gIAOCLargVGZTbgVzPD6O0JtEeh1En_/
https://drive.google.com/file/d/1uYqWX5whx5Yc_HY7bOFbp7vMaE7DqANJ/
https://drive.google.com/file/d/1na2rIHa_F91qf9RC_l2IdfzZz67W690z/
https://drive.google.com/file/d/1uDBBGUOY_2q6Cnd9W3w5XnJH2R-6x7He/


Full Chapter Notes

Chapter Topic Notes

Chapter 1 Introduction Chapter 1

Chapter 2 Modeling in the Frequency Domain Chapter 2

Chapter 4 Time Response Chapter 4

Chapter 5 Reduction of Multiple Subsystems Chapter 5

Chapter 6 Stability Chapter 6

Chapter 7 Steady-State Errors Chapter 7

Chapter 10 Frequency Response Techniques Chapter 10

PID PID Controllers PID

Chapter 8 Root Locus Techniques Chapter 8

Chapter 9 Design via Root Locus Chapter 9

Homework List

The list of homework questions below are based on the 6th International Edition of ”Control Systems Engineering
by Norman S. Nise. If you dont have this edition of the book, then please check the Blackboard folder Book Problems
in which you will find the photocopied problems for Chapter 2, Chapter 4, Chapter 5, Chapter 6, Chapter 7 and
Chapter 10.

Homework Chapter Problems Numbers Problems Document

HW 1 Ch 2 1, 2, 3, 4, 7, 8, 9, 10, 11, 49, 50, 51,
17, 18, 19

Chapter 2 Problems

HW 2 Ch 4 8, 17, 18, 23, 28, 29, 30, 32 Chapter 4 Problems

HW 3 Ch 5 3, 5, 6, 8, 15, 16, 17 Chapter 5 Problems

HW 4 Ch 6 3, 6, 9, 11, 14, 17, 27, 28, 30, 31 Chapter 6 Problems

HW 5 Ch 7 1, 13, 20, 32, 39 Chapter 7 Problems

HW 6 Ch 10 1, 4, 10 (just System 1), 11 (just
K=1000 and just System 1)

Chapter 10 Problems
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https://drive.google.com/file/d/1fvy4X8iHysNDzbLfdVcRAoIBebn6WTvr/
https://drive.google.com/file/d/1cfyE0PhoQc0hFvYVdbx-ISVzgNr9NjSz/
https://drive.google.com/file/d/1bKDT5pQO48n2vZ0IRniVhxObAp6Baqmk/
https://drive.google.com/file/d/1QNDoxcrRceE8WL93xC1rqcwF58X0lktR/
https://drive.google.com/file/d/1ilrccfcN89S0AvzP1zensf9EB_iQfXs0/
https://drive.google.com/file/d/1sio7V0_OuqyX3ueFn6JMInet1s5OnS-5/
https://drive.google.com/file/d/1QCU9bYlZo93COqUrgRllOiaX3DSSWt_P/
https://drive.google.com/file/d/1jeoicdxflOiHAmHrkJHuwpueDFxwfpy2/
https://drive.google.com/file/d/1MCiy9XR5c2es5wAEhSZbEY6nI9q3TTtE/
https://drive.google.com/file/d/1WHfBXGqgQQPVacksG1UT-7ED9BOxdaRq/
https://drive.google.com/file/d/1xZFlXNhMqzsm87mIeJ9Mr6x1hUyfB36x/
https://drive.google.com/file/d/1YLt4CVWsv8b5Gf8gL_X4zFB3fwtbYsWp/
https://drive.google.com/file/d/1HzWWu5aIojUk45rLxoQIlP69ri4tSjak/
https://drive.google.com/file/d/1JzcfBuU_qB5O9Ubc3R7CjthqlFV4gN4I/
https://drive.google.com/file/d/1XH3D4Q-knkeFSp-b0dtouUsg9me-d28Q/
https://drive.google.com/file/d/11Pf1hLNsm-x9QSw4oVyk0dBMd8X6Ohh4/


Important Dates

Chapter Due Date

Quiz 1 Ch 2 Tuesday, 8th September, 2020 (Online in-class exam)

HW 1 Ch 2 Tuesday, 8th September, 2020 at 11:59 PM (Online submission)

Quiz 2 Ch 4 Tuesday, 22nd September, 2020 (Online in-class exam)

HW 2 Ch 4 Tuesday, 22nd September, 2020 at 11:59 PM (Online submission)

HW 3 Ch 5 Tuesday, 29th September, 2020 at 11:59 PM (Online submission)

Quiz 3 Ch 5 Sunday, 4th October, 2020 (Online in-class exam)

HW 4 Ch 6 Tuesday, 6th October, 2020 at 11:59 PM (Online submission)

Quiz 4 Ch 6 Sunday, 11th October, 2020 (Online in-class exam)

Test 1 Lectures 1 to 9
HW 1 to 4

Monday, 18th October, 2020 (Online in-class exam)

Midterm Lectures 1 to 9
HW 1 to 4

Wednesday, 20th October, 2020 (Online in-class exam)

HW 5 Ch 7 Tuesday, 27th October, 2020 at 11:59 PM (Online submission)

Quiz 5 Ch 7 Sunday, 1st November, 2020 (Online in-class exam)

HW 6 Ch 10 Sunday, 22nd November, 2020 at 11:59 PM (Online submission)

Quiz 6 Ch 10 Tuesday, 24th November, 2020 (Online in-class exam)

National Day Tuesday, 1st December, 2020

Test 2 Lectures 10 to 18
HW 5 and 6

Tuesday, 8th December, 2020 (Online in-class exam)

Final Lectures 10 to 18
HW 5 and 6

Thursday, 10th December, 2020 from 3:30 to 5:30 PM (Online)
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