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2nd Year (Electrical Engineering) 

Automatic Control (1)  

Time: 180 minutes 

Mark: 90 

Dr. Abdel-Fattah Heliel 

 Kafrelsheikh University  

Faculty of Engineering  

Electrical Engineering Department  

Answer Final Exam, 2017-2018   

The exam covered course ILOS 

specifications          
Answer all the following questions: 

Problem 1: (25 Marks) 

a) What are the advantages  and disadvantages of open-loop and closed-loop control systems? [7 
Marks]  [ILOS: a1] 

Advantages open-loop: 
• Simple construction and ease of maintenance. 
• There is no stability concern. 
• Convenient when output is hard to measure or measuring the output precisely is 

economically not feasible. (For example, in the washer system, it would be quite expensive 
to provide a device to measure the quality of the washer's output, cleanliness of the 
clothes). 

Disadvantages open-loop:: 
• Disturbances and changes in calibration cause errors, and the output may be different from 

what is desired. 
• Recalibration is necessary from time to time. 

The effect of Feedback ( closed-loop control systems) 
• Reduce the error between the actual and desired value. 
• Change the stability of the system. 
• Change the overall the system gain. 
• Change the sensitivity of the system gain. 
• Change the bandwidth of the system. 
• Reduce the effect of external disturbances and noise. 
• Reduce the effect of variations of system parameters. 
 

 
b) Obtain the transfer functions X1(s)/U(s) and X2(s)/U(s) of the mechanical system shown in Fig. 1. 

[18 Marks] [ILOS: a13] 

Fig. 1 
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Problem 2: (20 Marks) 

a) For the control system shown below: [ILOS: b7] 

i. Draw the corresponding Signal Flow Graph. (3 Marks) 

ii. Determine the transfer function C(s)/R(s) using Signal Flow Graph. (3 Marks) 

Fig. 2 
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Solution: 

 
 

b) Check whether the following system given by its characteristic equation is stable or not and shows  

the location of roots on the s-plane. [14 Marks] [ILOS: a1.2, b5.1,] 

𝒒(𝒔) =  𝑺𝟓 + 𝟏𝟎𝑺𝟒 + 𝟒𝟓𝑺𝟑 + 𝟗𝟎𝑺𝟐 + 𝟏𝟔𝟒𝑺 + 𝟐𝟎𝟎 = 0 

 

Solution 
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Problem 3: [25 Marks] 

 

a) Obtain analytically the rise time, peak time, maximum overshoot, and settling time in the unit-

step response of a closed-loop system given by: 
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 , and show locations of poles 

and zeros on the pole-zero plot. [10 Marks]. [ILOS: b2.1] 

Solution: 
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b) Draw output response C(t) for the unit-step response. [7 Marks]. [ILOS: b1.1, c7.1] 

 

c) Consider the following electrical system 

with the applied voltage Vi as the input 

and Vo as the output. [ILOS: a5.1] 

1. Write the loop equations. (2 Marks) 

2. Write the node equations. (2 Marks) 

3. Find the transfer function of the 

system. (2 Marks) 

4. What is the order of this system? 

Notice that V1= Vo (2 Marks) 

 
Fig. 3 
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Solution  
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Problem 4: (20 Marks) 

 

a) Simplify the block diagram then obtain the close-loop transfer function C(S)/R(S). [5 Marks] [ILOS: 

b7.1] 
 

 
 
Solution: 
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b) A feedback control system is proposed.  The corresponding block diagram is: (15 Marks) [ILOS: 

a4.1, b5.1] 
 

 
Sketch the root locus of the closed-loop poles as the controller gain K varies from 0 to ∞. 

Solution : 
Find closed-loop characteristic equation: 
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