EE 255 ELECTRICAL ENGG. & CONTROL SYSTEMS (CSE III SEMESTER)

UNIT IV – CONTROL SYSTEM
2 MARKS QUESTION & ANSWERS
1. What is a control system?


A system is a combination of different physical components which act together as an entire unit to achieve certain objective.  A control system is an arrangement of different physical elements connected in such a manner so as to regulate, direct or command itself or some other system.

2. Define the terms plant and controller.



The portion of a system which is to be controlled or regulated is called the plant or the process.  The element of the system itself or external to the system which controls the plant or the process is called the controller.

3. What are an input and an output in a control system?



Input is an applied signal to the control system from and external energy source in order to produce a specified output.  Output is the actual response obtained from a control system when input is applied to it.

4. What is a disturbance in a control system?



Disturbance is a signal which affects the value of the output of a system.  If such a disturbance is generated within the system itself, it is called internal disturbance.  The disturbance generated outside the system is called an external disturbance.
5. Classify control systems based on time dependency.



Based on time dependency the control system is classified in time varying and time-invariant systems.  Time varying control systems are those in which parameters of the systems are varying with time.  Input and output may or may not be functions of time.  Time invariant systems are those in which parameters of the system are independent of time.  Input and output may or may not be functions of time.

6. Distinguish between natural and manmade control system.



The biological systems and systems inside human being are natural control systems.  The systems in our day to day life, which are built by human-beings, are man-made control systems.
7. Distinguish between linear and non-linear control systems.



A control system is said to be linear, if superposition principle applies to it.  That is a system is said to linear if it satisfies the following properties.

a) Additive property:  For any x and y  f(x+y) = f(x) + f(y)

b) Homogeneous property:  For any x,  f((x) = (f(x)


If the system doesn’t support above two properties, then it is a non-linear system.

8. What is an open loop system?



A system in which output is dependent on input, but controlling action or output is totally independent of the output or changes in output of the system, is called open loop system.

9. What are the advantages and disadvantages of an open loop system?


Advantages:

a) Simple in construction.

b) Convenient in cases, where output cannot be measured.

c) Easy maintenance.

d) Simple to design and hence economical.


Disadvantages:

a) Inaccurate and unreliable because its accuracy depends on the             pre-calibration of the controller.

b) These give inaccurate results if there are variations in the external environment.

c) They cannot sense internal disturbances after the controller stage.

d) To maintain quality, recalibration of the controller is necessary, time to time.

10. What is a closed loop system?



A system in which the controlling action or input is dependent on the output or changes in output is called closed loop system.

11. What are the advantages and disadvantages of a closed loop system?


Advantages:

a) Accuracy is very high.

b) It senses environment changes and internal disturbances, and accordingly modifies the error.

c) Bandwidth is high.


Disadvantages:

a) Complicated and time consuming.

b) Unstable due to feedback.

12. What are feedback systems?



The systems in which the effect of the disturbance must show up in the error before the controller can take proper corrective action are called as feedback systems.

13. What is a transfer function?



A function explaining the effect of system parameters on input to produce output is called transfer function.  Mathematically it is defined as the ratio of Laplace transform of output of the system to Laplace transform of input of the system, under the assumptions that all initial conditions are zero.

14. What are poles and zeros of a transfer function?



The values of s which make the transfer function infinite after substitution in the denominator of transfer function are called poles of the transfer function.



The values of s which make the transfer function zero after substituting in the numerator are called as zeros of the transfer function.

15. What is an order of a system?



The highest power of s present in the characteristic equation is called the order of a system.
16. What is the characteristic equation of a system?



The equation obtained by equating denominator of a transfer function to zero whose roots are the poles of that transfer function is called as characteristic equation of that system.

17. What is signal flow graph representation?


The graphical representation of the variables of a set of linear algebraic equations representing the system is called signal flow graph representation.

18. Define the terms source node, sink node and a chain node in a signal flow graph.



The node having only outgoing branches is known as source or input node.  The node having only incoming branches is known as sink or output node.  A node having incoming and outgoing branches is known as chain node.

19. Define the terms path gain and loop gain in a signal flow graph.



The product of branch gains while going through a forward path is known as path gain or forward path gain.  The product of all the gains of the branches forming a loop is called as loop gain.

20. What are feedback loop, self loop and non-touching loops?



A path originating from a particular node and terminating at the same node, traveling through at-least one other node, without tracing any node twice is called feedback loop.



A feedback loop consisting of one node is called as self loop.  



If there is no node common in between the two or more loops, such loops are said to be non-touching loops.

