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Question 1: Three Examples in Lab: 

A.  

     
 
B.  
 

    

Front Panel 

Front Panel Block Diagram 

Block Diagram 



C. 

   

Question 2: Make a LabVIEW program that execute the 
following formula: 

   

Front Panel Block Diagram 

Front Panel 

Block Diagram 



Question 3:  

Solution 1: 

 

  By using Logic Gates only:  

 

Front Panel 

Block Diagram 



Solution 2:  
By using the Case Structure, similar to an if statement. 

The advantage of this solution is that the average becomes zero when an error 
occurs. 

          

 

Block Diagram 

Front Panel 
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Question 1: Two Examples in Lab: 

A.   

 

 

 
 

Front Panel 

Block Diagram 



B.  
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Block Diagram 

Front Panel 



Question 2:  

A.  

 

 

 

Block Diagram 

Front Panel 



B.  
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Question 1: Two Examples in Lab: 

A.   

                           

B.  

                         

Front Panel Block Diagram 

Front Panel 



Question 2: Lab work: 

A.  
By For Loop: 

    
 

By While Loop:  

     
 

Block Diagram 

Front Panel 

Front Panel 

Block Diagram 



B.  
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Question 1: Two Examples in Lab: 

A.   

      

 

 

B.  

  

 

 

Front Panel Block Diagram 

Front Panel 



 

 

 

 

 

Block Diagram 



Question 2: Lab work: 

A.  

 

 

Block Diagram 

Front Panel 
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Question 1: Using MATLAB: 

A. 

   

a. Find the transfer function of the system. 

 



b. Then, �ind the state-space of the system. 

 

 

 

 

 

 

 

 

 

 



B.  

 

a. Find the transfer function of the system. 

 



b. Then, �ind the state-space of the system. 

 

 

 

 

 

 

 

 

 



Question 1:  Using LabVIEW: 

A.  
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B.  
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𝑯𝑯(𝒔𝒔) =  
𝟐𝟐

𝑺𝑺𝟐𝟐 + 𝟐𝟐𝟐𝟐𝟐𝟐 + 𝟏𝟏
 

I will solve parts one and two of the question and include 
a plot for each value of ξ. 

1- 𝝃𝝃 = 𝟎𝟎 ∶ 

𝑆𝑆1,2 =  −𝜉𝜉𝜔𝜔𝑛𝑛 ± 𝑗𝑗𝜔𝜔𝑛𝑛�1 − 𝜉𝜉2 = ±𝑗𝑗. 

The behavior = Undamped responses 

 



2- 𝝃𝝃 = 𝟎𝟎.𝟏𝟏 ∶ 

𝑆𝑆1,2 =  −𝜉𝜉𝜔𝜔𝑛𝑛 ± 𝑗𝑗𝜔𝜔𝑛𝑛�1 − 𝜉𝜉2 = −0.1 ± 𝑗𝑗0.994. 

The behavior = Underdamped responses 

 

3- 𝝃𝝃 = 𝟎𝟎.𝟕𝟕 ∶ 

𝑆𝑆1,2 =  −𝜉𝜉𝜔𝜔𝑛𝑛 ± 𝑗𝑗𝜔𝜔𝑛𝑛�1 − 𝜉𝜉2 = −0.7 ± 𝑗𝑗0.714. 

The behavior = Underdamped responses 

 



4- 𝝃𝝃 = 𝟏𝟏 ∶ 

𝑆𝑆1,2 =  −𝜉𝜉𝜔𝜔𝑛𝑛 ± 𝑗𝑗𝜔𝜔𝑛𝑛�1 − 𝜉𝜉2 = −1. 

The behavior = Critically damped responses 

 
5- 𝝃𝝃 = 𝟓𝟓 ∶ 

𝑆𝑆1,2 =  −𝜉𝜉𝜔𝜔𝑛𝑛 ± 𝑗𝑗𝜔𝜔𝑛𝑛�1 − 𝜉𝜉2 = −5 ± 𝑗𝑗�1 − 52 = −5 ± (−2√6). 

The behavior = Overdamped Responses. 

 



Part 3 of the question:  

 

 

 

 

 

 

 

 

 

 



 

                           

So I choice for Design: 𝜉𝜉 = 0.6 ,𝜔𝜔𝑛𝑛 = 2  

𝐻𝐻(𝑆𝑆) =  
4

𝑆𝑆2 + 2.4𝑆𝑆 + 4
 

 

 

 

 

 

 

𝑶𝑶𝑶𝑶% < 𝟏𝟏𝟏𝟏% 

𝑂𝑂𝑂𝑂% =  𝑒𝑒
𝜋𝜋𝜋𝜋

�1−𝜉𝜉2 ∗ 100 < 10% 

𝜉𝜉 ≥ �
(ln 0.1)2

𝜋𝜋2 + (ln 0.1)2
= 0.591 

𝑻𝑻𝒔𝒔 < 𝟒𝟒 

𝑇𝑇𝑆𝑆 =
4
𝜉𝜉𝜔𝜔𝑛𝑛

< 4 

𝜉𝜉𝜔𝜔𝑛𝑛 > 1 →  𝜔𝜔𝑛𝑛  >  
1
𝜉𝜉
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