
Assignment: Control System Engineering 

 

Define a control system and explain its basic components. 

 

Describe the difference between open-loop and closed-loop control systems, providing examples of 

each. 

 

Consider a mass-spring-damper system. Derive the differential equation that represents the system 

and obtain its transfer function. 

 

For the transfer function obtained in question 3, analyze the poles and zeros and determine the 

stability of the system. 

 

Explain the concept of stability in control systems. Discuss the different types of stability (absolute 

stability, relative stability, and marginal stability) and provide examples of each. 

 

Consider a cruise control system for a car. Discuss the objectives of the control system and identify 

the input, output, and feedback elements of the system. 

 

Design a proportional-integral (PI) controller for a temperature control system. Specify the control 

objectives, determine the controller parameters, and explain the impact of each parameter on the 

system's performance. 

 

Discuss the concept of stability margins (gain margin and phase margin) in control systems. Explain 

how they are calculated and their significance in assessing system stability and robustness. 

 

Explain the Bode plot and its use in frequency domain analysis of control systems. Draw the Bode 

plot for a given transfer function and analyze the system's frequency response characteristics. 

 

Discuss the limitations of proportional control and how they can be overcome by incorporating 

integral and derivative control actions in the PID controller. 



 

Consider a second-order system with a transfer function. Derive the expressions for the natural 

frequency and damping ratio of the system based on the transfer function. 

 

Explain the concept of root locus analysis in control system design. Discuss how it can be used to 

determine the stability and performance of a control system. 

 

Describe the concept of state-space representation in control systems. Discuss the advantages and 

limitations of using state-space models compared to transfer function models. 

 

Discuss the concept of controllability and observability in state-space models. Explain how these 

properties influence the control system's design and performance. 

 

Discuss the concept of stability augmentation in aircraft control systems. Explain the role of stability 

augmentation systems (SAS) in improving aircraft stability and control. 

 

Submission Guidelines: 

 

Prepare a typed document or report that includes the responses to the above questions. 

Provide clear explanations and calculations, where applicable, to support your answers. 

Include any relevant diagrams, graphs, or illustrations to enhance your explanations. 

Ensure that your document is well-organized, structured, and free from grammatical errors. 

Note: This assignment covers various topics in control system engineering and requires a 

combination of theoretical understanding and problem-solving skills. It is recommended to refer to 

textbooks, lecture notes, and additional resources to support your responses. 


