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Question 1: (6 Marks)
Objectives:

This question is about the principles of modeling and simulation.

A) Choose theright answer: -
1. Simulation enables: -

a) The study of complex systems.

b) Experimentation of complex systems.

¢) Analysisof variablesinteraction of complex systems.
d) All above.

2. Simulation can be used to: -
a) Verify analytical solutions.
b) Analysissystems.
c) Design new systems.
d) All above.

B) Explain the following briefly: -

In practice how one can choose between using physical laws or measurements to
identify a system?

When magnitude scaling can be used? Why?

State the main advantages of simulation.

Question 2: (10 Marks)
Objectives:
Thisquestion is about analog simulation.

A) Draw the analog simulation circuit diagram to simulate the following relation: -
Xty=2
y+5y+x=4

B) Given thefollowing system y+3y+2y =X, itisrequired to: -
Extract the system | D, giving the reason.
Sketch the analog smulation circuit diagram using state-space r epresentation.

Question 3: (9 Marks)
Objectives:
This question is about model analysis.

Taking the general model of first order systems, it isrequired to: -
Derivethe general timeresponse for unit step changein input.
Apply initial and final value theorem for both time and frequency domains.

Write down the canonical state-space representation.



