	LESSON PLAN 


	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

01
	TOTAL CLASSES
02

	UNIT / CHAPTER: 1
	SPECIFIC / KEY TOPIC (S): 
Introduction to control systems, control systems examples in biological systems.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)
Upon successful completion of this lesson students will be able to understand the basic concept of control systems and their examples in biological systems.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)

· Introduction to control engineering. (Knowledge)
· Types of control systems. (Knowledge)

· Examples of control systems. (Knowledge)

	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students. 


	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions. 


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

02
	TOTAL CLASSES
02

	UNIT / CHAPTER: 1
	SPECIFIC / KEY TOPIC (S)
Open loop and close loop control systems.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to understand the concept of feedback in control systems and will be familiar with the advantages and disadvantages of open loop and close loop control systems.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Open loop control systems and their examples. (Knowledge)
· What is feedback? (Knowledge)
· Types and characteristics of feedback. (Comprehension)  
· Close loop control systems and their examples. (Knowledge)

	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 

This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.




	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)


Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

03
	TOTAL CLASSES
02

	UNIT / CHAPTER: 2
	SPECIFIC / KEY TOPIC (S)
The transfer function of a linear system.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to compute the transfer function of a linear control system.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· What is transfer function? (Knowledge)

· Open loop transfer function. (Knowledge)
· Feed-forward transfer function. (Knowledge)
· Close loop transfer function. (Knowledge)
· Computing the transfer function of a linear system. (Comprehension)


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.


	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Exercise Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

04
	TOTAL CLASSES
02

	UNIT / CHAPTER: 2
	SPECIFIC / KEY TOPIC (S)
Block diagram models.

	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able understand fundamentals and terminology of block diagrams, recognize different elements of block diagram and shall be able to draw a block diagram using control system equations.  

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Fundamentals of block diagram. (Knowledge)
· Block diagrams of unity feedback control systems. (Knowledge)
· Terminology of the close loop block diagram. (Knowledge)
· Building block diagrams using control system equation. (Comprehension)

	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.


	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)


Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

05
	TOTAL CLASSES
02

	UNIT / CHAPTER: 2
	SPECIFIC / KEY TOPIC (S)
Block diagrams reduction techniques. 



	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to familiar with the block diagram transformations and shall be able to reduce complicated block diagrams.  

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Block diagrams transformation. (Knowledge)

· Superposition of multiple inputs in block diagram. (Comprehension)
· Reduction of complicated block diagrams. (Application)


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.


	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.



	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

06
	TOTAL CLASSES
02

	UNIT / CHAPTER: 2
	SPECIFIC / KEY TOPIC (S)
Signal flow graphs.



	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to understand fundamentals and construction of signal flow graphs and shall be able to reduce complicated block diagrams using signal flow graphs.  

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Fundamentals of signal flow graphs. (Knowledge)
· Construction of signal flow graphs. (Comprehension)
· Block diagram reduction using signal flow graphs. (Application)


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 



This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.


	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

07
	TOTAL CLASSES
03

	UNIT / CHAPTER: 3
	SPECIFIC / KEY TOPIC (S)
Mathematical modeling of mechanical and electrical systems.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)
Upon successful completion of this lesson students will be able to understand fundamental laws governing mechanical and electrical systems and should be able to apply these laws to derive transfer function models of mechanical and electrical systems.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Fundamental law governing mechanical systems. (Knowledge)
· Derive transfer function model of mechanical systems. (Application)
·  Basic laws governing electrical circuits. (Knowledge)
· Derive transfer function model of electrical circuits. (Application)

	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.



	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)


Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

08
	TOTAL CLASSES
03

	UNIT / CHAPTER: 4
	SPECIFIC / KEY TOPIC (S)
Mathematical modeling of human control systems.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to derive an equivalent mechanical or electrical system of a human muscle model. 

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Derive an equivalent mechanical or electrical system of a human muscle model. (Application)



	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.






	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)


Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

09
	TOTAL CLASSES
02

	UNIT / CHAPTER: 5
	SPECIFIC / KEY TOPIC (S)
Poles and Zeros of a transfer function and control system stability.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to check the stability of a control system.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Determining roots of polynomials. (Comprehension)
· Complex plane: Pole-Zero Maps. (Comprehension)
· Stability of a control system. (Application)

	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.






	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)


Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

10
	TOTAL CLASSES
02

	UNIT / CHAPTER: 5
	SPECIFIC / KEY TOPIC (S)
Transient and steady state response of first and second order systems.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to obtain unit-step response, unit-ramp response and unit impulse response of first and second order control systems.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Unit-step response of first and second order systems. (Comprehension)
· Unit-ramp response of first and second order systems. (Comprehension)
· Unit-impulse response of first and second order systems. (Comprehension)


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 



This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.



	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

11
	TOTAL CLASSES
02

	UNIT / CHAPTER: 5
	SPECIFIC / KEY TOPIC (S)
Transient and steady state response of higher order systems.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to obtain unit-step response, unit-ramp response and unit impulse response of higher order control systems.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Unit-step response of higher order systems. (Comprehension)
· Unit-ramp response of higher order systems. (Comprehension)
· Unit-impulse response of higher order systems. (Comprehension)

	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.


	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.



	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

12
	TOTAL CLASSES
02

	UNIT / CHAPTER: 5
	SPECIFIC / KEY TOPIC (S)
State-space representation and analysis.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to understand the concept of state variables in control systems and shall be able transform state space model from control system transfer function.   

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· State variables of a dynamic system. (Knowledge)
· State space equation. (Comprehension)
· Correlation between state-space functions and transfer functions. (Comprehension)


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 
This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.



	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

13
	TOTAL CLASSES
02

	UNIT / CHAPTER: 5
	SPECIFIC / KEY TOPIC (S)
Eigen values and Eigen vectors.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)
Upon successful completion of this lesson students will be able to understand the concept of

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)

· Eigen values. (Knowledge)
· Eigen vectors. (Knowledge)
· Relationship between Eigen values and system poles. (Comprehension)

This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.



	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

14
	TOTAL CLASSES
02

	UNIT / CHAPTER: 5
	SPECIFIC / KEY TOPIC (S)
Steady-state errors in unity-feedback control systems.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to familiar with the steady state errors in unity feedback control systems.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Classification of control systems according to system input. (Knowledge)
· Steady-state errors in unity feedback control systems. (Comprehension)


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.



	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.



	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

15
	TOTAL CLASSES
03

	UNIT / CHAPTER: 6
	SPECIFIC / KEY TOPIC (S)
Root-Locus plots and analysis.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to sketch the root-locus plot of a system and shell be able to analyze the control system performance.  

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)


· Root-locus plots. (Comprehension)
· General rules for constructing root loci. (Knowledge)
· Pole-Zero configuration and corresponding root loci. (Comprehension)


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.


	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.



	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

16
	TOTAL CLASSES
03

	UNIT / CHAPTER: 6
	SPECIFIC / KEY TOPIC (S)
Design of control systems based on Root-Locus technique.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to design a control system with the help of the root locus technique.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Root locus plots of positive feedback systems. (Analysis)
· Root locus approach to control systems design. (Synthesis)


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.




	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.



	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

17
	TOTAL CLASSES
03

	UNIT / CHAPTER: 6
	SPECIFIC / KEY TOPIC (S)
Routh-Hurwitz stability criterion.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to find the stability of the system using Routh-Hurwitz stability criterion.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Find the stability of the control system using Routh-Hurwitz stability criterion. (Application)
· The Relative stability of feedback control systems. (Comprehension)



	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.




	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.



	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

18
	TOTAL CLASSES
03

	UNIT / CHAPTER: 7
	SPECIFIC / KEY TOPIC (S)
Bode diagrams.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to sketch and analyze the frequency response of the control system using Bode diagrams. 

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Bode diagrams or Logarithmic plots. (Analysis)
· General Procedure for plotting asymptotic Bode diagrams. (Comprehension)


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.



	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.



	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

19
	TOTAL CLASSES
03

	UNIT / CHAPTER: 7
	SPECIFIC / KEY TOPIC (S)
Polar plots.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to sketch and analyze the frequency response of the control system using Polar plots.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Polar plot or Nyquist plot.  (Analysis)
· Polar plots of simple transfer functions (Comprehension) 


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.




	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.



	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

20
	TOTAL CLASSES
03

	UNIT / CHAPTER: 7
	SPECIFIC / KEY TOPIC (S)
Nyquist stability criterion.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to find the stability of the system using Nyquist stability criterion.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Find the stability of the system using Nyquist stability criterion. (Application)


	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.






	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)

Questions and Discussions.



	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER

21
	TOTAL CLASSES
02

	UNIT / CHAPTER: 7
	SPECIFIC / KEY TOPIC (S)
Gain and Phase margins.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to find the stability of the system using Phase and Gain margins.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Phase margin.(Comprehension)

· Gain margin. (Comprehension)

	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.



	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)


Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


LESSON PLAN
	TEACHER: Dr. Muhammad Arif
	DATE

	COURSE TITLE: Biomedical Control Systems
	LESSON NUMBER
22
	TOTAL CLASSES
02

	UNIT / CHAPTER: 8
	SPECIFIC / KEY TOPIC (S)
Nichol’s chart.


	INSTRUCTIONAL GOAL (outcome that students should be able to demonstrate upon completion of the entire unit)

Upon successful completion of this lesson students will be able to find the frequency response and stability of the system using Nichols chart.

	LESSON CONTENT & LEARNING OBJECTIVE (what is to be taught and learning level – Bloom’s Taxonomy)
· Nichols chart. (Comprehension)



	INSTRUCTIONAL PROCEDURES 

a. Focusing event (something to get the students' attention) 

b. Teaching procedures (methods you will use) 

c. Formative check (progress checks throughout the lesson) 

d. Student Participation (how you will get the students to
participate) 

e. Closure (how you will end the lesson) 


This lesson will be comprised an interactive lecture using multimedia projector with questioning from students. The lesson will be ended with discussion amongst students.






	EVALUATION PROCEDURES (how you will measure outcomes to determine if the material has been learned)


Questions and Discussions.


	MATERIALS AND AIDS (what you will need in order to teach this lesson)

Lecture slides and textbooks.  

	Prepared by / Dated
	Reviewed by / Dated
	Approved by /  Dated


