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Choose any four out of five problems.

Please specify which four listed below to be graded:

1) :2) : 3) ; 4) :
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Problem 1:
The equations that describe the dynamics of a motor control system are

e.t)=Ri(+L B dﬁgt(t)

Tm (t) = Kiia(t)

d°6,(®) ;46,0
dt? dt
e, (t) = K.e()
e(t) = K. [0, ) -6, (1)]
a) Assign the state variables as x, (t) =6, (t), x,(t) =dg, (t)/dt, and x,(t) =1,(t).
Express the state space representation in the form of

? = Ax(t)+BO, (t), 6,(t)=Cx(t).

b) Find the transfer function G(s) =©,,(s)/ E(s) when the feedback path from ®,(s)
to E(s) is broken. Find the closed-loop transfer function, M (s) =®,,(s)/©,(s) .

+Kaé,, (t)

T, ()=
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Problem 2:
For the matrices

0 1

2 2 0
A1020andAOO
210 0

0 01
00

determine the functions of matrices e”' an

o O+ O

0
0
0
0
d

A
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Problem 3:
Derive a state space representation of the system given in the state diagram shown below
in the form of x(t) = Ax(t) + Br(t), y(t) =Cx(t),
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Problem 4:
Find an “equivalent” Jordan-canonical-form dynamical equation of

0 1 0 0 1
=/ 0 0 1O+ 1 2,
~2 -4 -3 11

v =| - ﬂx(t).
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Problem 5:
Show that two equivalent systems through similarity transformation are

a) zero-state equivalent (i.e., Ce*“”B+Ds(t—7) =Ce B +Dds(t-r)), and
b) zero-input equivalent (i.e., Ce"x(t,) = Ce ™x(t,)).
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