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Question No. (1)  (15 Marks) 

For the simple pendulum shown, 

where 𝑳 = 𝟎. 𝟓 𝒎, 𝒎 = 𝟏 𝒌𝒈, and 𝒈 =
𝟗. 𝟖 𝒎/𝒔𝟐. Create an .m file to plot the 

linear response of the simple pendulum 

when the initial angle of the pendulum is 

𝜽(𝟎) = 𝟑𝟎°  

 

 

 

 

 

 

 

 

Question No. (2)  (15 Marks) 

Find the closed-loop transfer function 
𝑪(𝒔)

𝑹(𝒔)
 

for the system shown below 

 

 

 

 

 

 

Question No. (3)  (15 Marks) 
For the system shown in figure 

a. Find 𝑲𝒑, 𝑲𝒗, and 𝐾𝑎 

b. Find the steady-state error for an 

input of 𝟓𝟎𝒖(𝒕) 

c. Under what conditions your answer 

in point (b) is valid 

d. State the system type 
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Question No. (4)  (15 Marks) 

 

Obtain the unit-impulse response of a unity feedback system whose open-loop 

transfer function is 𝑮(𝒔) =
𝟐𝒔+𝟏𝟎

𝒔𝟐    

 

Question No. (5)  (15 Marks) 

 

Consider the closed-loop system given by 

  
𝑪(𝒔)

𝑹(𝒔)
=

𝝎𝒏

𝒔𝟐 + 𝟐𝜻𝝎𝒏𝒔 + 𝝎𝒏
𝟐
 

 

Determine the values of 𝜻 𝒂𝒏𝒅 𝝎𝒏 so that the system responds to a step input with 

approximately 5% overshoot and with a settling time (𝟐% 𝒄𝒓𝒊𝒕𝒆𝒓𝒊𝒂) of 2 sec. 

 

Question No. (6)  (15 Marks) 
 

A model of a ship's 

heading control loop 

is shown in the figure 

below. Find the 

range of 𝑲 that will 

keep the system 

stable 

 

 

Question No. (7)  (15 Marks) 

 

Sketch the block diagram for 

the electrical circuit show 

next, and then determine 
𝑰𝟐

𝑽𝟏
|

𝑽𝟐=𝟎
 

 

 

 

 

 

                                                          Best wishes         

                                             Dr. Mostafa Elhosseini 

Dr. Amira Yassien Haikel 


