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I.   COURSE DESCRIPTION IN ABET FORMAT 

 

II. ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 

Program Outcomes Assessed in Course 

Assessment Summary of Class Semester Averages  for Outcomes          

End of Semester Course Outcomes Assessment Reports 
 

III.   TESTS  

Summary of Topics covered by Test   

Original Test Questions & Master Solution/grading scheme used   

(Summary of topics can be a separate page or include on the assignment itself) 

  Above Average  (Graded original work ) 

  Average       (Graded original work ) 

  Below Average  (Graded original work ) 

 

IV. QUIZZES 

Summary of Topics covered by Quiz  

Original Quiz Questions & Master Solution/grading scheme used   

  Above Average  (Graded original work ) 

  Average       (Graded original work ) 

  Below Average  (Graded original work ) 
 

V.HOMEWORK ASSIGNMENTS 

Summary of Topics covered by Homework  

Original Homework Questions & Master Solution/grading scheme used   

    Above Average  (Graded original work ) 

  Average       (Graded original work ) 

  Below Average  (Graded original work ) 
 

 VI. PROJECT 

       Summary of Topics Covered  by Project 

       Project Problem Statement and Grading Scheme 

   Above Average  (Graded original work ) 

  Average       (Graded original work ) 

  Below Average  (Graded original work ) 

 

 

 

 

 

 

 

 

 



Course Description in ABET Format  

 

MECHANICAL ENGINEERING DEPARTMENT 

MCEG 3307 Automatic Controls     

 

 
 

1. Course number and name: MCEG 3307 Automatic Controls     
 

2. Credits and contact hours: 3 credit hours 

 
3. Instructor’s or course  

coordinator’s name: 

 

Dr. Mingli Han 

 
4. Text book: Title: "Control Systems Engineering", ISBN9781118170519,  
                   Author: Norman S. Nise 
                   Publisher, Year & Edition: Wiley, 2015 
  a. Other Supplemental material “Feedback Control of Dynamic Systems”, 7th edition, G. 

F. Franklin, J. D. Powell, and A. Emami-Naeini, Pearson, 

NJ, ISBN: 0133496597, 2014. 
 

5. Specific course information  
 a. Brief description of the content of the 

course (catalog description) 

Analysis and synthesis of continuous time control systems, 

transfer function, block diagrams, stability, root locus, 

state space representation, and design considerations for 

feedback control system. 
 b. Prerequisites or  

     Co-requisites 

 

 c. *Indicate whether a required, elective, or 

selected elective (as per definition 

provided) course in the program 
 

 

Elective 

6. a. Specific goals for the course specific 

outcomes of instruction (e.g. The student 

will be able to explain the significance of 

current research about a particular topic.)   

 
Students will be able to : 

 

b. Explicitly indicate which of the student outcomes 

listed in Criterion 3 or any other outcomes are 

addressed by the course.  

 

The specific goals for the course specific outcomes listed 

on the left column will address the following student 

learning outcomes: 
  

1. Derive mathematical model for mechanical, 

electrical and electromechanical systems 

2. Apply Laplace transform techniques to 

determine the time response of physical 

systems 

3. Model a system of components by block 

diagram and determine the input/output 

behavior of the system based on such a 

model 

 

 

 

 
 

 



4. Generate state-space models for linear 

systems 

5. Use time domain techniques to analyze 

systems and to design controllers that 

achieve prescribed requirements 

6. Use frequency domain techniques to analyze 

systems and to design controllers that 

achieve prescribed requirements 

 

  
  

  

7 Brief list of topics to be covered 

 
1. Introduction 

  2. Laplace transform 

  3. Transfer function 

  4. Modeling of dynamic systems 

  5. Time response analysis 

  6. Stability and performance 

7. Root locus 

8. Controller design 
 

*Required courses are required of all students in the program, elective courses (often referred to as open or free electives) 

are optional for students, and selected elective courses are those for which students must take one or more courses from a 

specified group 
 

 

Please hide all of the row and column lines when done. 



 

 
II ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 

 

 

Program Outcomes Assessed in this course  
 

Technical elective course is not  assessed for current and past periods.



 

End of Semester Course Assessment Reports 

   Fall 2021 and Last Three Assessment Periods. 
 

Each summary contains the following Information 
  

1.  Performance Statistics 
• Total number of students in class 

• The class average performance (stated as %) in each course outcome assessed 

in this class and the two previous times course was assessed.  

• The acceptable class average for the class in each outcome area as set by your 

Department.  

• Percentage of students who scored below the expected average in each 

outcome. 
 

2.  Implementation Summary 
• Brief summary of plans implemented during the semester based on last 

assessment report 
 

3.  Perceived Problems 
• Instructor’s  critical evaluation of perceived problems that affected students’ 

performance. Realistic problems should be identified throughout the semester 

and summarized in this section of the report. 
 

4.  New Plans for Addressing Problems 
• Instructor’s plans for addressing the perceived problems the next time the 

class is taught. These should be specific enough for another instructor to 

implement. Most of these should be things that, you, the instructor can 

implement to help students to improve. Be creative. 
 

5.  Overall Trend over last three assessment periods 

• Instructors summary of overall performance trend for each outcome 

measured over the last three periods. 
 

5.  Were Expectations Met? 

• Answer YES if the class average was above the expected average and the 

stated percentage of students scored at or above the expected average, else 

answer NO. 
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Fall 2021 

 

        

Title of Assignment:  Midterm Exam 

 

TOPICS COVERED  

 

 Midterm Exam covered the following topics: 

 

1. Introduction 

2. Laplace transform 

3. Transfer function 

4. Modeling of dynamic systmes 
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ROY G. PERRY COLLEGE OF ENGINEERING 

DEPARTMENT OF MECHANICAL ENGINEERING 

 

 

 

Total Grade:                                                   Student Name (Print): 

 

 

 

Midterm Exam  

MCEG3307 Automatic Controls 
Fall 2021 

 

 

 

• Please stay on this page until you are asked to start the exam 

• Closed book, closed homework, no USB drive, no cell phone during the exam. Only 

pen/pencil, eraser, ruler and calculator can be used in the exam 

• Any one minute late submission will result in a 10% penalty of the grade 

 

 

 

 

Note:   

• Academic dishonesty of any sort (plagiarism, cheating, fabrication or facilitation) is 

prohibited under any circumstance. Any detected actions of dishonesty will cause the 

failure of the class immediately.  
 
 
 

 
 



Problem 1 

(1) What is unit step function? (10 points) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2)What is the Laplace Transform of the unit step function? (5 points) 

 

 

 

 

 

 

(3) Please find the Laplace Transform of . (10 points) 

 

 

 

 

 

 

 

(4) For electrical elements, impedance is the relationship between voltage and current, i.e. 

. Assuming C, R and L are the coefficients for capacitor, resistor and inductor, 

respectively, what is the impedance of capacitor, resistor and inductor? (10 points) 



 

 

Problem 2 

(1) Consider the block diagram shown in Figure 1 and Figure 2, what is the transfer function 

between Y(s) and R(s)? (20 points) 

 
Figure 1 Block diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2 Block diagram. 

 

Hint: assuming W(s) = 0 

 



 

(2) Consider the following system, if the unit impulse function is given as the input, what is 

the output of the system, Y(s). (15  points) 

 

 

 

 

 

 

 

 

 

 

 

 

Problem 3 

(1) A system is described by the following differential equation: 

 
Assume all the initial conditions are zero, find the expression for the transfer function of the 

system,  (15 points)  

 
 

Y(s) 



 

(2) Solve for y(t) in the below Ordinary Differential Equation using Laplace Transform and 

Partial-Fraction Expansion, assume all initial conditions are zero. (15 points) 

 

 
            Hint: 
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Title of Assignment:  Final Exam 

 

TOPICS COVERED  

 

 Final Exam covered the following topics: 

 

1. Modeling of dynamic systems 

2. Time response analysis 

3. Stability and performance 

4. Root locus 

5. Controller design 
 

 



 

PRAIRIE VIEW A&M UNIVERSITY 

 

ROY G. PERRY COLLEGE OF ENGINEERING 

DEPARTMENT OF MECHANICAL ENGINEERING 

 

 

 
Total Grade:                                                   Student Name (Print): 
 

 

 

Final Exam  

MCEG3307 Automatic Controls 
Fall 2021 

 

 

 

• Please stay on this page until you are asked to start the exam 

• Any one minute late submission will result in a 10% penalty of the grade 

• Any dishonest behavior will result in “F” grade immediately 

 

 

 

 

Note:   

• Academic dishonesty of any sort (plagiarism, cheating, fabrication or facilitation) is 

prohibited under any circumstance. Any detected actions of dishonesty will cause the 

failure of the class immediately.  



 

Problem 1 (9 points) 

True or False 

(1) If the transfer function of the closed-loop system has at least one simple 

pole and no repeated poles on the jω-axis, the system is stable. 

 

 

(2) The number of roots in the open right half-plane is equal to the number of 

sign changes in the first column of Routh array. 

 

 

(3) Poles and zeros marked on the root locus are the poles and zeros of the 

closed-loop transfere function      

 

 

 

Problem 2 (51 points) 

(1)  Consider the stability of the following system with the closed-loop transfer 

function:  (10 points) 

 
  

 

 

 

 

 

 

 

(2) Consider the stability of the following system with the closed-loop transfer 

function: (10 points) 

 



(3) The standard form of the second-order system is 

 
If the poles location moves to the left side of the s-plane, the settling time 

will increase or decrease? (5 points)Why?(6points) 

 

 

 

 

 

 

 

(4)  Please find the range of K to keep the following system stable. (20 points) 

 
 

 

   K G(s) 
R(s) Y(s) 

- 



 

Problem 3 (40 points) 

Consider the following unity feedback system:  

 

 

 

 

 
 

(1) What is the characteristic equation? (10 points) 

(2) What is the closed-loop tranfer function of this system? (10 points) 

(3) Assuming a unit step function is given to the system, please calculate the 

steady state value, yss. (10 points) 

(4) Assuming a unit step function is given to the system, please calculate the 

steady state error, ess. (10 points) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Y(s) 
  4   R(s) + 

- 
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Title of Assignment:  Quiz 1 

 

TOPICS COVERED IN QUIZ 1 

 

  

1. Introduction 

2. Laplace transform 

3. Transfer function 
 

 

 

 

 



  

MCEG 3307 Automatic Controls 

Fall 2021 

Quiz 1 (40 mins) 
 
Student Name (Print):                                                                       Grade: 
 

1. What is the difference between open-loop control and close loop control? (20 points) 

 

Block diagram of Open-loop control: 

 
 

Block diagram of Closed-loop control: 

 
 

 

 

2. What is the Laplace transforms for the time function:  (15 points) 

 

 

 

3. What is the Laplace transform for the time function:  ? (15 points) 

 

 

4. Solve for y(t) in the below equation, assume all initial conditions are zero. (50 points) 

  

 

 

 

 

 



 

MCEG 3307 Automatic Controls 

Fall 2021 

Quiz 1 (40 mins) Solution 
 
Student Name (Print):                                                                       Grade: 
 

1. What is the difference between open-loop control and close loop control? (20 points) 

 

Block diagram of Open-loop control: 

 
 

Block diagram of Closed-loop control: 

 
 

        For open-loop control, there is no sensor element, and output and desired input will 

not be compared. Calibration should be conducted to achieve good control outcome. 

When disturbance appears, re-calibration should be conducted. 

 

          For closed-loop control, there is a sensor element, and output and desired input will 

be compared. When disturbance appears, closed-loop system can adjust by itself. No 

need to do re-calibration or re-modeling.  

 

2. What is the Laplace transforms for the time function:  (15 points) 

 

 
 

 

3. What is the Laplace transform for the time function:  ? (15 points) 
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Title of Assignment:  Quiz 2 

 

TOPICS COVERED IN QUIZ 2 

 

  

1. Stability and performance 

 

 
 



  
 

 

MCEG 3307 Automatic Controls 

Quiz 2 
 
Student Name (Print):                                                                       Grade: 

 
 

1. Consider the stability of the following system with the closed-loop transfer function. (40 

points) 

 
 

 

 

 

2. Using the Routh-Hurwitz criterion and the unity feedback system of Figure 1 with 

 
Tell whether or not the closed-loop system is stable. 

                                          
Figure 1 A unity feedback system. 

 

(1) Find the close-loop transfer function. (30 points) 

(2) Identify the stability of the system using the Routh-Hurwitz criterion. (30 points) 
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HOMEWORK 1 

 

TOPICS COVERED IN HOMEWORK 1 

 

1. Matlab 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



Homework 1 
1. Go to https://matlabacademy.mathworks.com/, to complete MATLAB Onramp course. 

The course takes around 2 hours to complete. You can take breaks and resume it. 

 
2. Click the icon at the top right corner to resume the courses: 

  
 

3. After completion, go to https://matlabacademy.mathworks.com/ . Click “View/Share 

Certificate” as shown below: 

 

https://matlabacademy.mathworks.com/
https://matlabacademy.mathworks.com/


4. Choose “Create a shareable link”: 

 

 
 

5. Copy and paste the sharable link on ecourses. For example: 

https://matlabacademy.mathworks.com/progress/share/certificate.html?id=0af14726-c4ee-

4a3d-8e44-8dce9f626874 
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HOMEWORK 2 

 

 

TOPICS COVERED IN HOMEWORK 2 

 

    1. Laplace transform 

2. Transfer function 

 



 

Homework 2  

 
1. How do closed-loop systems differ from open-loop systems? 

 

2. Please write the equation and plot it for the following function: 

 

(a) Unit step function 

(b) Unit impulse function 

(c) Unit ramp function. 

 

3. Using the Laplace transform pairs of Table 2.1 and the properties of Laplace transform in 

Table 2.2,derive the Laplace transforms for the following time functions: 

a)  

b)  

 

4.  Find the inverse Laplace transform of . Please show the calculation 

process. 

 

 



Homework 2  

 
1. How do closed-loop systems differ from open-loop systems? 

 

Block diagram of Open-loop control: 

 
 

Block diagram of Closed-loop control: 

 
 

       For open-loop control, there is no sensor element, and output and desired input will not be 

compared. Calibration should be conducted to achieve good control outcome. When disturbance 

appears, re-calibration should be conducted. 

     For closed-loop control, there is a sensor element, and output and desired input will be 

compared. When disturbance appears, closed-loop system can adjust by itself. No need to do re-

calibration or re-modeling.  
 

2. Please write the equation and plot it for the following function: 

 

(a) Unit step function 

 

 
(b) Unit impulse function 

 

 
 

(c) Unit ramp function. 

 



 
 

3. Using the Laplace transform pairs of Table 2.1 and the properties of Laplace transform in 

Table 2.2,derive the Laplace transforms for the following time functions: 

c)  

d)  

 

4.  Find the inverse Laplace transform of . Please show the calculation 

process. 
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HOMEWORK 3 

 

 

TOPICS COVERED IN HOMEWORK 3 

 

1. Modeling of dynamic systems 

2. Time response analysis 



 

 

Homework 3  

 
1. Please compute the transfer function from R(s) to Y(s) 

 

 
 

2. Problem 24 in Chapter 2 of the textbook. 

 

 

3. Based on the unit step response given in the figure below, (1) Please find the transfer 

function of the system. (2) Please plot the unit ramp response for the system. 
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HOMEWORK 4 

 

 

TOPICS COVERED IN HOMEWORK 4 

 

1. Stability and performance 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 



 

Homework 4 
1. Using Routh-Hurwitz criterion, determine whether the unity feedback system of Figure 1 is 

stable if  

 
Figure 1 A unity feedback system. 

 

 

 

2. Determine the stability of the system shown in Figure 2 using Routh-Hurwitz criterion. 

Notice that there is positive feedback.  

 
Figure 2 A system with positive unity feedback. 

 

 

3. Find the range of K to keep the system shown in Figure 3 stable.  

 
Figure 3 A feedback control system. 
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PROJECT  

 

1. Simulink  

2. Modeling of dynamic system 

3. Stability and performance 

 
 

 

 



  

 

MCEG 3307 Automatic Controls Project 

This is an individual project 

Part I: 

1. Please go to https://www.mathworks.com/learn/tutorials/simulink-

onramp.html , to complete MATLAB Simulink Onramp course. The course 

takes around 3 hours to complete. You can take breaks and resume it. 

 

2. Click Details and launch: 

 

 

 
 

3. Click “launch online”: 

 
4. After completion, submit the certificate and the sharable link of the certificate. 

https://www.mathworks.com/learn/tutorials/simulink-onramp.html
https://www.mathworks.com/learn/tutorials/simulink-onramp.html


 

Part II: 

1. Refer to the Antenna Control Case study on Page 92 of the textbook. Complete 

the challenge question on Page 93, which is to find the transfer function of 

each subsystem using configuration 2 data. 

 

2. Refer to the Antenna Control Case study on Page 272, find the close-loop 

transfer function using Configuration 2 data. You can refer to the solution of 

Problem a on this page to complete this task. 

 

3. Based on the derived closed-loop transfer function in the previous task, find 

the range of preamplifier gain K to keep the closed-loop system stable. 

 

Submission requirements: 

A final report in electronic format should be documented in word format and 

submitted to Canvas. There is no specific format and page limitation, but the report 

should include: 

• Certificate of the MATLAB Simulink Onramp course 

• Deriving process of the closed-loop transfer function of the antenna position 

control system based on the requirements in Part II (block diagram, 

equations, etc.) 

• Calculation process to find the range of K (block diagram, tables, etc.) 

• Conclusion  
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Antenna Control Case Study

This section of the project was focusing on the Antenna Azimuth Position Control System in the 
textbook. In this, we have three main questions we were asked to answer.  For the first part, we 
were instructed to first the transfer function for each of the separate subfunctions shown in the 
block diagram, shown in Figure 1. To help find the subfunctions, I referenced the schematic to 
determine the transfer functions, shown in Figure 2. With these two diagrams, we can start 
determining each transfer function. We are also using the data for configuration 2, which will be 
shown in Table 1 below. 

Figure 1 Block Diagram

Figure 2 Schematic Diagram
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1.) Subfunction Transfer Functions

Table 1 Configuration Data

Transfer Functions describes as the relationship between the input and output of a system. 

𝑇𝑟𝑎𝑠𝑛𝑓𝑒𝑟 𝐹𝑢𝑛𝑐𝑖𝑡𝑜𝑛 =
𝑂𝑢𝑡𝑝𝑢𝑡
𝐼𝑛𝑝𝑢𝑡

Potentiometer

Starting with the Potentiometer, the transfer function is found by dividing the voltage change, Vi(s), 
and the angular displacement, θi(s), and is shown below. 

𝑉𝑖(𝑠)
𝜃𝑖(𝑠) =

𝑉
𝑛𝜋

When you insert the data from Table 1, the first transfer function is then,

𝑉𝑖(𝑠)
𝜃𝑖(𝑠) =

𝑉
𝑛𝜋 =

10
10𝜋 = 3.142

Therefore, the transfer function, Kpot, is equal to 3.142.

Preamplifier

The preamplifiers transfer function, K, has no value according to Table 1 so it remains K.

Power Amplifier



Asher Carson Project MCEG 3307 P01

5 Carson

The Power Amplifier’s transfer function is shown as, 

𝐸𝑎(𝑠)
𝑉𝑝(𝑠) =

𝐾1

𝑠 + 𝑎

Once I input the values from Table 1, the transfer function is,

𝐸𝑎(𝑠)
𝑉𝑝(𝑠) =

𝐾1

𝑠 + 𝑎 =
150

𝑠 + 150

Motor and Load

The book gives us a specific equation for the motor and load transfer function. Equation 2.153 
shows the motor and load transfer function as,

𝜃𝑚(𝑠)
𝐸𝑎(𝑠) =

( 𝐾𝑡

𝑅𝑎 ∗ 𝐽𝑚)
𝑠[𝑠 +

1

𝐽𝑚(𝐷𝑚 +
𝐾𝑡 ∗ 𝐾𝑏

𝑅𝑎 )]
We were also given the formula for Jm and Dm as shown below. 

𝐽𝑚 = 𝐽𝑎 + 𝐽𝐿(𝑁1

𝑁2)
2

𝐷𝑚 = 𝐷𝑎 + 𝐷𝐿(𝑁1

𝑁2)
2

First, we must solve for all the variables used in the transfer function, so taking the values from 
Table 1 will help us solve for Jm and Dm. 

𝐽𝑚 = 𝐽𝑎 + 𝐽𝐿(𝑁1

𝑁2)
2

= 0.05 + 5( 50
250)2

= 0.25

𝐷𝑚 = 𝐷𝑎 + 𝐷𝐿(𝑁1

𝑁2)
2

= 0.01 + 3( 50
250)2

= 0.13

From here, we can take the known values and plug it into the Motor and Load transfer function. 
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𝜃𝑚(𝑠)
𝐸𝑎(𝑠) =

( 𝐾𝑡

𝑅𝑎 ∗ 𝐽𝑚)
𝑠[𝑠 +

1

𝐽𝑚(𝐷𝑚 +
𝐾𝑡 ∗ 𝐾𝑏

𝑅𝑎 )] =
( 1
5 ∗ 0.25)

𝑠[𝑠 +
1

0.25(0.13 +
1 ∗ 1

5 )] =
0.28

𝑠[𝑠 + 1.32]

In the block diagram, the transfer function is shown as,

𝜃𝑚(𝑠)
𝐸𝑎(𝑠) =

𝐾𝑚

𝑠(𝑠 + 𝑎𝑚)

So, when we set the two equations equal to each other we can find the value of Km and am. 

𝐾𝑚

𝑠(𝑠 + 𝑎𝑚) =
0.28

𝑠[𝑠 + 1.32]

So, we can infer that Km is equal to 0.28 and am is 1.32. 

Gears

Lastly, we have the gears subsystem, which can be found by simply finding the gear ratio. 

𝜃𝑂(𝑠)
𝐸𝑎(𝑠) =

𝑁1

𝑁2

𝜃𝑚(𝑠)
𝐸𝑎(𝑠) = 0.2

Therefore, Kg is equal to 0.2.

2.) Transfer Function

Now that we have all the subsystems accounted for, our next step is to find the transfer function 
of the system. We will also be basing this information on 2nd configuration. Based on the block 
diagram, we can use the following formula to calculate the transfer function. 

𝐺𝑐 =
𝐹𝑔

1 ― 𝐿𝑔

Where Fg is the forward gain and the Lg is the Loop gain. Both values will be shown below. 

𝐹𝑔:𝐾𝑝𝑜𝑡 ∗ 𝐾 ∗ ( 𝐾1

𝑠 + 𝑎) ∗
𝐾𝑚

𝑠(𝑠 + 𝑎𝑚) ∗ 𝐾𝑔 =
(𝐾𝑝𝑜𝑡 ∗ 𝐾 ∗ 𝐾1 ∗ 𝐾𝑚 ∗ 𝐾𝑔)

(𝑠 + 𝑎)𝑠(𝑠 + 𝑎𝑚)

𝐿𝑔: ― 𝐾𝑝𝑜𝑡 ∗ 𝐾 ∗ ( 𝐾1

𝑠 + 𝑎) ∗
𝐾𝑚

𝑠(𝑠 + 𝑎𝑚) ∗ 𝐾𝑔 ∗ 𝐾𝑝𝑜𝑡 = ―
(𝐾𝑝𝑜𝑡 ∗ 𝐾 ∗ 𝐾1 ∗ 𝐾𝑚 ∗ 𝐾𝑔 ∗ 𝐾𝑝𝑜𝑡)

(𝑠 + 𝑎)𝑠(𝑠 + 𝑎𝑚)

 

So, the Transfer Function would be as follows,

Mingli Han
144250000000002245
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𝐺𝑐 =
𝐹𝑔

1 ― 𝐿𝑔
=

(𝐾𝑝𝑜𝑡 ∗ 𝐾 ∗ 𝐾1 ∗ 𝐾𝑚 ∗ 𝐾𝑔)
(𝑠 + 𝑎)𝑠(𝑠 + 𝑎𝑚)

(1 +
(𝐾𝑝𝑜𝑡 ∗ 𝐾 ∗ 𝐾1 ∗ 𝐾𝑚 ∗ 𝐾𝑔 ∗ 𝐾𝑝𝑜𝑡)

(𝑠 + 𝑎)𝑠(𝑠 + 𝑎𝑚) )
After simplification, the transfer function becomes,

𝐺𝑐 =
(𝐾𝑝𝑜𝑡 ∗ 𝐾 ∗ 𝐾1 ∗ 𝐾𝑚 ∗ 𝐾𝑔)

(𝑠 + 𝑎)𝑠(𝑠 + 𝑎𝑚) + (𝐾𝑝𝑜𝑡 ∗ 𝐾 ∗ 𝐾1 ∗ 𝐾𝑚 ∗ 𝐾𝑔 ∗ 𝐾𝑝𝑜𝑡)

=
3.14 ∗ 𝐾 ∗ 150 ∗ 0.8 ∗ 0.2

(𝑠 + 150)(𝑠)(𝑠 + 1.32) + (3.14 ∗ 𝐾 ∗ 150 ∗ 0.8 ∗ 0.2 ∗ 3.14)

Making our transfer function, 

=
75.36𝐾

𝑠3 + 151.32𝑠2 + 198𝑠 + 236.6𝐾

3.) Stability

Finally, I will use the Routh Array to find the value of K that will keep the closed-loop stable. 
Using the denominator of the transfer function as Q(s).

𝑄(𝑠) = 𝑠3 + 151.32𝑠2 + 198𝑠 + 236.6𝐾

Mingli Han
144250000000002245
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The Routh Array is shown in the figure below. 

With this information we can see that K is stable between the values of 0 and 126.62. 

4.) Conclusion

In this project, I was able to apply all the concepts we learned in this class and use it in a real-life 
scenario. Through this, I was able to find the stability range for the Antenna Control System. This 
information gives us the ranges for operating the antenna. 

Mingli Han
144250000000002245
The process is correct
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has successfullycompleted 100% of the self-paced training course

Simulink Onramp
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Mingli Han
144250000000002245



Asher Carson Project MCEG 3307 P01

10 Carson



Asher Carson Project MCEG 3307 P01

11 Carson



Asher Carson Project MCEG 3307 P01

12 Carson



Asher Carson Project MCEG 3307 P01

13 Carson



 

 

 

 

 

 

 

 

 

 

 

 

 

 

AVERAGE 

 

PROJECT REPORT



AUTOMATIC 
CONTROLS 
PROJECT
MCEG 3307-P01

Jade A. Coleman

     

Mingli Han
144250000000002245



Part 1

https://matlabacademy.mathworks.com/details/simulink-onramp/simulink

Mingli Han
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Part 2

1. Refer to the Antenna Control Case study on Page 92 of the textbook. Complete the

challenge question on Page 93, which is to find the transfer function of each subsystem 

using configuration 2 data.



2. Refer to the Antenna Control Case study on Page 272, find the close-loop transfer

function using Configuration 2 data. You can refer to the solution of Problem a on this 

page to complete this task.

a)

T(s) = 
76.39𝐾

𝑠3 + 151.32𝑠2 + 198𝑠 + 76.39𝐾

b)

150
𝑠 + 150

10
𝑝𝑖

𝐾 0.16
𝑠(𝑠 + 1.32)

𝑢𝑜𝑢𝑖

10
𝑝𝑖 0.2

1
𝑠

150K 0.8 1
𝑠

1
𝑠𝑢𝑖 𝑢𝑜

-150 -1.32

+

-

Mingli Han
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3. Based on the derived closed-loop transfer function in the previous task, find the range

of preamplifier gain K to keep the closed-loop system stable.

Range = K < 3.7 > 3.7

Mingli Han
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Conclusion

The overall objective of the project was to use the knowledge acquired from the course to 

evaluate the given loop systems. Using the calculations configured from the values given in the 

Configuration 1 column as a guide, the values derived from the Configuration 2 column were 

used to calculate the specified values. This ultimately allowed students to find the transfer 

functions and the range of the preamplifier required to keep the closed-loop system stable. 
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Part 1: MathWorks Certificate

https://matlabacademy.mathworks.com/progress/share/certificate.html?id=20a8c721-5983-417f-
8a85-475b71a5e9ad&

https://matlabacademy.mathworks.com/progress/share/certificate.html?id=20a8c721-5983-417f-8a85-475b71a5e9ad&
https://matlabacademy.mathworks.com/progress/share/certificate.html?id=20a8c721-5983-417f-8a85-475b71a5e9ad&
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Part 2: Challenge Question

Conclusion:
Closed Block Function: 

95k
s3 + 151.4s2 + 210s + 95k

K=1.48

Mingli Han
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should be a range




