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PROBLEM

1. Transform the given transfer function into the state space representation using the 

MATLAB.

𝑮 𝒔 =
𝟏𝟎𝒔+𝟏𝟎

𝒔𝟑+𝟔𝒔𝟐+𝟓𝒔+𝟏𝟎

Ref : Katsuhiko Ogata, Modern Control Engineering, Prentice Hall, 2010
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PROBLEM

2. Generate the transfer function for the system given below and find the 

eigenvalues of the system:

 𝒙𝟏
 𝒙𝟐
 𝒙𝟑

=
𝟎 𝟏 𝟎
𝟎 𝟎 𝟏
−𝟔 −𝟏𝟏 −𝟔

𝒙𝟏
𝒙𝟐
𝒙𝟑

+
𝟎
𝟎
𝟔

u

𝒚 = 𝟏 𝟎 𝟎

𝒙𝟏
𝒙𝟐
𝒙𝟑

Ref : Katsuhiko Ogata, Modern Control Engineering, Prentice Hall, 2010
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PROBLEM

3. Generate the transfer function for the system given below:

 𝒙𝟏
 𝒙𝟐

=
𝟎 𝟏

−𝟐𝟓 −𝟒

𝒙𝟏
𝒙𝟐

+
𝟏 𝟏
𝟎 𝟏

𝒖𝟏
𝒖𝟐

𝒚𝟏
𝒚𝟐

=
𝟏 𝟎
𝟎 𝟏

𝒙𝟏
𝒙𝟐

+
𝟎 𝟎
𝟎 𝟎

𝒖𝟏
𝒖𝟐

Ref : Katsuhiko Ogata, Modern Control Engineering, Prentice Hall, 2010
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PROBLEM

4. Given the plant, design the phase-variable feedback gain to yield 9.5% 

overshoot and a settling time of 0.74 seconds.

𝑮 𝒔 =
𝟐𝟎(𝒔+𝟓)

𝒔(𝒔+𝟏)(𝒔+𝟒)

Ref : Norman S. Nise, Control Systems Engineering, Wiley, 2013
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PROBLEM

5. Given the system below, determine its controllability.

 𝒙𝟏
 𝒙𝟐
 𝒙𝟑

=
−𝟏 𝟏 𝟎
𝟎 −𝟏 𝟎
𝟎 𝟎 −𝟐

𝒙𝟏
𝒙𝟐
𝒙𝟑

+
𝟎
𝟏
𝟏

u

Ref : Norman S. Nise, Control Systems Engineering, Wiley, 2013
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