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الميكانيكية والھوائية والھيدروليكية  وصف وتعريف أنواع نظم التحكم، تحديد المكوناتمقدمة عامة،:محتوى وأھداف الجزء ا�ول
  لمنظومات التحكم  دالة التحويل، وصف النظام ذوالحلقة المغلقة، تحديد ا$ستجابة الوقتيةتحديد و  الرياضية النمذجة  طرق والكھربائية،
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About The Course:  
It provides valuable & essential information about basics of Automatic Control Theory. We cover both 

theoretical & technical subjects. We discuss many basic elements of practical control systems, different 

control functions &relevant terminology, with emphasis on  safety, stability &accuracy of control 

systems. PID controller is examined & discussed as example. This is essential for newcomers to Control 

Theory. Real-life examples are included in this course which is prerequisi

attempting to study about the more advanced Automatic control systems.
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Process control Operations Two Types of  main 

is to control one parameter in a process. This Parameter Control: -1

parameter can be directly measured as pressure, temp,...Or can be 

calculated from others as density, viscosity. In heat exchanger cooling 

process, we just need to measure and control temperature of oil (T  

certain sequence of operations to be done correctly. Sequence Control: -2

In the weighting process, the sequence in operations: 

valve; -Wait till the weight reaches the required valu

gate; -Start the discharge belt; -Open discharge valve; 

Stop discharge belt-Close discharge valve; -zero;  

 

Model Reference Adaptive  Control 

MRAC 
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 Process control Operations

is to control one parameter in a process. This 

parameter can be directly measured as pressure, temp,...Or can be 

calculated from others as density, viscosity. In heat exchanger cooling 

need to measure and control temperature of oil (Toilout)

certain sequence of operations to be done correctly. 

In the weighting process, the sequence in operations: -Open the feeding 

Wait till the weight reaches the required value; -Close the feeding 

Open discharge valve; -Wait till weight is 

 Stop discharge belt
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Problems on Unit (1) - Questions on:  Introduction to Controllers 

1- Select True (√) or False (x) for each statement:  
# True False statement 

1   Measuring devices & sensors are not essential elements for any control system of real physical variables. 

2   Control systems are classified as continuous (i.e, analogue) or discrete systems (non-analogue) 

3   In Continuous control: the values to be controlled do not change smoothly (no function exist bet. I & O) 

4   In Logical/Boolean control systems: values to be controlled are not easily described as on-off/high-low.  

5   PID controllers are classified as continuous (analogue) systems of the linear type. 

6   Fuzzy Logic controllers are classified as continuous (analogue)  non-linear systems 

7   Discrete control systems include 2 types: conditional systems (logical & expert) and sequential systems.  

8   Linear control system is not analogue type which is not described by simple/linear differential equation. 

9   Non-Linear control systems are analogue types which are described with complex differential equation. 

10   Sequential controller is discrete/logical system which will not keep track of time and previous events. 

11   The PLC-Controllers are expert systems which are classified as discrete-conditional system types. 

12   The Controllers which use counters or timers are not of the discrete-sequential system types. 

13   Sequence Control is used to check that certain sequence of operations are done correctly. 

14   In a modern controller system, a PC can not be used as a device for Input or Output signals. 

15   Computer applications in Control Systems include both software & hardware applications. 

16   In a modern controller system, a PC can not handle both types of  digital/analogue signals. 

17   In modern controller system, the PID controllers use digital Input/ Output signals through A/D boards. 
 

2- Using the motion-control of a real elevator, select the type of control system used for each motion/process: 
# The motion type Logical control Linear control Non-linear control 

1 The elevator must move towards a floor when/if a button is pushed √   

2 The elevator must open a door when/if it is stopping at a floor √   

3 The elevator must have the door closed before it starts to move. √   

4 If desired position changes to new one, elevator accelerate quickly towards new position  √  

5 As the elevator approaches the correct position, it must slow down  √  

6 The elevator must accelerate slowly to start   √ 

7 The elevator must decelerate as it approaches the final position   √ 

8 The elevator must allow faster motion while moving bet. different floors   √ 

9 Compensate for cable stretch, and changing spring constant   √ 
 

3- In next fig., write correct name of each part. You may use the following words:  
Controller Block, Network Bus, sensors elements, Main PC, 

Controller CPU, input signals, controlled elements, output signals 

4- For the figure of the above problem, describe five different types 

& examples of real physical controlled elements in a power plant. 

5- For the figure of problem (3), describe five different types & 

examples of real physical sensors elements in a power plant. 

6- For fig. of prob.(3), Explain five different functions of the Main 

PC in a modern control system with many separate controllers. 
 

7-Refering to Next fig., Select True(√) or False(x): 

# statement True False 

1 The main PC can not handle the failure of any of the separate controllers   

2 The main PC can handle the overload of the system   

3 The main PC can not manage and monitor all of the process parts   

4 The PC sends set points for all controllers & receives signals from them to monitor status of each one   

5 The PC can solve problem of system overload by re-distributing the loads on the various controllers   

6 The PC can not take advanced actions in the case of controller failure or emergency conditions.   

7 The main PC can store large amount of information about the process in database and also makes statistical calculations 

or charts which are useful for process enhancement. 
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8- In next for a PID control system, select & write the correct # of each part.  
# part # part 

 8 Error sensor  7 Actuating signal 

 2 Controller (PID) type  1 Feed back signal 

 3 Reference input signal (set point), r  4 Controlled variable (output) 

 4 Controlled process (plant)  5 Error signal, e 
 

9- Next fig. is for ……………………...control system type. It works as follows: 

……………………………………………………………………..………………………  
The advantages of open loop control systems are:…………………………………………..     
The disadvantages of open loop control systems are:……………………………  
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

10- Next fig. is for ………………..control system type. It works as follows: ……  
 The advantages of closed loop control systems are:…………………………….  

 The disadvantages of closed  loop control systems are:…………………………. 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

11- Next fig. is for …………………....control system.  

 It is used for …………………………………………………………….…..  

 It works as follows: ……………………………………………….. …………  

 Variable θr (t) represents ……………………………………………………. 

Variable θC (t) represents …………………………………………….……… 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

12- Next fig. is for ………………..……….. ……………………… …………  

Curve (1) represents …………………………………………………………. 

Curve (2) represents …………………………………………………………. 

Line (3) represents …………………………………………………………… 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

13- Next fig. is for ………………..……….. ……………………… ……… 

Elements G1,G2,…G8 represent ……………………………..………… …… Elements 

H1,H2,…H8 represent …………………………….…………………  
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

14- Next fig.is for……………………………………………………………… 

Discuss System controllability & observability w.r.t. segregated subsystems. 

Part (1) represents …………………………… Part (2) represents ……………………. 

Part (3) represents …………………………… Part (4) represents …………………… 

Part (5) represents …………………………… Part (6) represents …………………… 

Part (7) represents …………………………… ……………………  
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

15- Next fig. is for ………………..control system type.  

It is used for …………………………………………………………….…..  

It works as follows: …………………………………………….. ………… 

……………………………………………………………………………..…  

Sketch the Block diagram represents this system……………..……………… 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

16- Next fig. is for ………………..control system type.  

It is used for …………………………………………………………….…..  

It works as follows: ……………………………………………. ………… 

……………………………………………………………………………..…  

Sketch the Block diagram represents this system……………..……………… 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

17- Next fig. is for ………………..control system type.  

It is used for …………………………………………………………….…..  

It works as follows: ……………………………………………. ………… 

……………………………………………………………………………..…  

Sketch the Block diagram represents this system……………..……………… 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

18- Next fig. is for ………………..control system type.  

It is used for …………………………………………………………….…..  

It works as follows: …………………………………………….. ………… …..…  

Sketch the Block diagram represents this system……………..……………… 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

19- Next fig. is for ………………..control system type.  

It is used for …………………………………………………………….…..  

It works as follows: ……………………………………………….. …………  

Sketch the Block diagram represents this system……………..……………… 

----------------------------------------------------------------------------------------- 
20- Next fig. is for ………………..control system type.  

It is used for ……………………………………………………………..  

It works as follows: …………………………………………………….. ………… 

……………………………………………………………..… 
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Modern Control Engineering.pdf 

  

5-Using the block diagram reduction techniques, find the final 

closed loop Transfer Function: 

      C(s) / R(s) for the following Control System Block Diagram. 
----------------------------------------------------------------------------------------------------------------- 

6-Using the block diagram reduction techniques, find the final 

closed loop Transfer Function: 

        C(s) / R(s) for the following Control System Block Diagram. 
----------------------------------------------------------------------------------------------------------------- 

7- Write the differential equation and obtain the transfer 

function for the following if x is the input & y is the  
------------------------------------------------------------------------------------------------------------------------------------- 

8- Obtain the transfer function;  Vo(s) / V

electrical system 
-------------------------------------------------------------------------------------------------------------------------------- 

9- Obtain the transfer function for the following 

hydraulic system; where the distance of the control 

valve opening,  x, is input and h2 is the output.  
---------------------------------------------------------------------------------------------------------- 

10- Obtain the transfer function;  Y(s)/ X(s)

following  system if the piston mass and the damping 

effects are negligible and if the volume of oil under 

pressure P is V with bulk modulus β. 
11- In the figure below the flapper-nozzle valve is used to control piston 

position y. Piston mass, damping, and spring constants are m, b and k, and 
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Using the block diagram reduction techniques, find the final 

C(s) / R(s) for the following Control System Block Diagram.  
--------------------------------------------------------------

Using the block diagram reduction techniques, find the final 

C(s) / R(s) for the following Control System Block Diagram.  
----------------------------------------------------------------------------------------

Write the differential equation and obtain the transfer 

function for the following if x is the input & y is the output.
--------------------------------------------------------------------------------

(s) / Vi(s) for the following 

------------------------------------------------------------

Obtain the transfer function for the following 

hydraulic system; where the distance of the control 

is the output. 
-------------------------------------------------------------------------------------

Y(s)/ X(s) for the 

following  system if the piston mass and the damping 

effects are negligible and if the volume of oil under 

nozzle valve is used to control piston 

position y. Piston mass, damping, and spring constants are m, b and k, and 
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عديدة إضافية يوجد أمثلة تطبيقية 



      Control Theory-Part 1                                              

piston area is A. Write the linearized equations and obtain the transfer function 

pressure P is V with bulk modulus β.  
--------------------------------------------------------------------  

12-Find time dependent Differential equation 
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piston area is A. Write the linearized equations and obtain the transfer function Y(s)/ X(s) if the volume of 

----------------------------------------------------------------------------------------------------------------------------------------------------------

tial equation & corresponding Laplace Transform eqn. fo
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if the volume of fluid  under 

---------------------------------------------------------------------------------------------------------

corresponding Laplace Transform eqn. for each of following  systems: 
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Problems on unit (4) 

 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
 

 

 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

6-The next fig. shows schematically hydraulic 

servomechanism, a feedback system commonly found in 

practice, whose function is to move a load M to a position 

y(t) in response to a command signal x(t) using hydraulic 

supply to provide the power. Find the transfer function 

Y(s)/X(s) if a) The inertia, viscous load and effect of oil 

compressibility are neglected. b) The inertia, viscous load 

and effect of oil compressibility are considered. 
 

 

 

 

 

 

 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
7-The next fig. shows a liquid level control system in a tank which has a square cross-

section area of A=1 m
2
. The tank output valve has a hydraulic resistance of R=500 

s/m
2
. Find the following: 

a) The differential equation of the system, b) Time constant of the system, c) The 

Gain coefficient d) If the system input is Qin(t)= 2x10
-4

 m
3
/s, Find the Time 

response equation h(t) of the system if the tank was empty at t=0.0 (zero initial 

conditions, e) sketch the time response equation and find the steady state output for unit step input            
 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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