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                               INTI INTERNATIONAL COLLEGE PENANG 

DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEEI) 

                  EEE2108:  MODERN CONTROL SYSTEMS ENGINEERING 

                  FINAL ALTERNATIVE ASSESSMENT: AUGUST 2020 SESSION 

 

Instructions: This paper consists of FOUR (4) questions. Answer all FOUR (4) questions in 

the answer booklet provided. All questions carry equal marks. 

Important notice: Computer software are NOT allowed in this exam except software to access 

the Question Paper and to submit the Answer Script. Answers are expected to be hand-written 

and required graph are to be manually plotted. Copy/paste and computer plotted graph will 

get zero marks. 

 

Question 1 

 

(a) For a system having characteristic equation 2s4 + 4s2 + 1 = 0, use Routh-Hurwitz 

criterion to find the following: 

(i) the number of roots in the right half of s-plane. 

(ii) the number of roots in the left half of s-plan. 

(iii) the number of roots on the imaginary axis.   

(13 marks) 

(b) A system with characteristic equation   s6+2s5+7s4+10s3+14s2+8s+8= 0, use Routh-

Hurwitz criterion to find:  

(i) the stability of the system.  

(ii) the 4 roots on the imaginary axis. 

                                                                                                                               (12 marks) 

 

Question 2 

(a)       For a unity feedback system with 
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Find: 

(i) the system type number.                                                                              (2 marks) 

(ii) the 3 error coefficients.                                                                                (4 marks) 

(iii) the steady-state error for input 1 + 3t + t2/2.                                               (8 marks) 

 

(b)     Given the transfer function for the operational amplifier circuitry is: 

 
𝑉𝑜(𝑠)

𝑉𝑖(𝑠)
=

−𝑅2𝐶1𝑠

(1 + 𝑅2𝐶2𝑠)(1 + 𝑅1𝐶1𝑠)
 

 

          Where Vo(s) and Vi(s) are output and input to the amplifier circuitry and 

          R1= 100kΩ , R2= 200kΩ , C1=10μF and C2=20μF. 

(i) Sketch the Bode |magnitude| plot using the semi-log graph paper at end of 

question paper.                                                 

                                                                                                   (8 marks) 

 

(ii) From the sketch, describe the type of amplifier and the range of frequency 

response.                                                                                     (3 marks) 
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Question 3 

(a)     Sketch the Nyquist diagram for the system shown in Figure Q3(a) below where 

          𝐺(𝑠) =
1

(𝑠+2)(𝑠+4)
 

 

 
Figure Q3(a) 

                                                                                                                                      (8 marks) 
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(b)   The response of a unity feedback closed-loop control system with loop gain, k of 10 is 

plotted on the Nichols chart shown in Figure Q3(b) below: 

 
                                                                 Fig Q3(b) 

 

i)   Make a table of the Open-loop and Closed-loop frequency response. 

(8 marks) 

           Find the:  

ii) gain margin                                                                                              (1.5 marks) 

iii) phase margin                                                                                           (1.5 marks) 

iv) 3 dB bandwidth                                                                                       (1.5 marks) 

v) peak resonance, Mp                                                                                (1.5 marks) 

vi) resonant frequency, r                                                                             (1.5 marks) 
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(c) Explain the way to increase both the gain margin and phase margin of the system in 

part (b).                                                                                                           (1.5 marks) 

 

 

 

Question 4 

 

(a)    For the system shown in Figure Q4 (a) below with ζ= 0.5, find the: 

(i)   natural frequency, ωn                                                                                                                        (3 marks) 

(ii) k-value                                                                                                      (1 marks) 

(iii) rise time                                                                                                    (3 marks) 

(iv) peak time                                                                                                                                                (1  marks) 

(v)   maximum overshoot                                                                                 (1 marks) 

(vi) settling time for (2% error)                                                                       (1 marks) 

 

 
Figure Q4 (a) 

 

(b)      (b)  The open loop transfer function of a unity feedback control system is given as: 

𝐺(𝑠) =
10(𝑠 + 2)

𝑠2(𝑠 + 1)
 

                     

         Find:   

                (i)    the position, velocity and acceleration error constants.                        (6 marks) 

 

                (ii)    the steady state error when the input is   

                       
(9 marks) 

 

 

 

 

 

 

 

~THE END~ 
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