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Answer only two questions in the dedicated space: (15 marks)
Question 1: (7 marks)
For the block diagram shown in figure:
a) Find the transfer function %
+
a b + Y
-|: a d
+

b) Write a state space representation for G = S

c) Find the impulse response assuming zero initial conditions for G = S
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Question 2: (7 marks)

A single-input single-output (SISO) system having n state variables is described in the state space as:
x(t) = Ax(t) + bu(t)
y() = cTx(t) + du(t)
a) Indicate the matrix size of x(t), y(t), u(t), and A, b, c, d.

b) For n=3, write an expression of the system’s transfer function in terms of generic A, b, ¢, d.

c) For n=3, Draw the system block diagram showing individual system states.
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Question 3: (7 marks)

A system is characterized by the following state equation:
X -3 11 0
[x’z] - [—2 0] [xz] + [1]”
y=[1 olfy)]

a) Find the system transfer function % and draw the system block diagram.

b) Compute the state transition matrix.

c) Obtain the solution to the state equation for a unit step input under zero initial conditions.
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Laplace Transform Table
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The Laplace Transformation

F)= [ fe *'dt
/
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f(t):m /F(S)e dt
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