ECE334

Spring 2006

State Space Systems Analysis

Mid-term Exam

Thursday, March 9, 2006 — 11:00am-12:15pm

Name :

golu"'"o-f\ ‘]

This is a closed book exam. Please show all working. Backs of pages may be used for scratch
work if necessary. All answers should include units wherever appropriate.

Enjoy!
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Problem 1 (10 points)

1
In the standard basis, a vector has the representation z = |[2|. In an alternative basis, its
3

3
representation is £ = [2|. Determine a basis (any basis) that would give the representation Z.
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Problem 2 (10 points)
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The dynamic behaviour of a nonlinear system is described by
j?l = I%Iz -1
Tg = T1 — To

This system has an equilibrium point at (1,1). Determine the linear model £ = Az that approxi-
mately describes dynamic behaviour in the neighbourhood of this equilibrium point.
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Problem 3 (10 points)

Determine the matrix that has eigenvalues A\; = 1 and Az = —1, and corresponding eigenvectors
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Problem 4 (10 points)

The matrix in Problem 3 is the A-matrix of a linear system # = Az. Sketch the phase portrait
behaviour for this linear system.
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Problem 5 (10 points)

Determine the eigenvalues and corresponding eigenvectors of the matrix
{—1.4 —0.4}
~-0.6 —1.6
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Problem 6 (10 points) = @, "[' -{ = ot [l Z
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1 1
Does the vector |2]| lie in the space spanned by the vectors {0} and [1]7 Justify your answer.
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Problem 7 (10 points)

A system is described by the differential equation

d3y d%y du
2—= +3— t) =4— + 3uft
g TG Ty =g T 3ul)
Rewrite the system description in state-space form.
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