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Problem 1:
The equations that describe the dynamics of a motor control system are

€a (t) = Raia(t) + |_a dlg(t) + Kb decr;t(t)

Tm (t) = Kiia(t)
4°6,(t) _ 46, ()
2 dt

T,t)=1J +K@é,, (t)

e, (t) = K.e()
e(t) = K,[6, (t) - 6, ()]
a) Assign the state variables as x, (t) =6, (t), x,(t) =d@, (t)/dt, and x,(t) =i,(t).
Express the state space representation in the form of
dx(t)

3 = AXO+BE.WM), 6,1 =CxO.

b) Develop a corresponding state diagram.
c) Find the closed-loop transfer function, H(s) =®,(s)/®, (s).
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Problem 2:
For the circuit diagram shown below, derive its state space representation in the form of
X(t) = Ax(t) + bu(t)
y(t) =cx(t) + du(t) ’
where input u(t) = e, (t) and output y(t) =e, (t) is the voltage across the resistor R,.
Develop a corresponding state diagram.

L R,

o——L[000 AMM o
e{t) ¢ == § R, e, ()
o= e
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Problem 3:
For the mechanical system shown below, derive its state space representation in the form

of
X(t) = Ax(t) + bu(t)
y(t) = cx(t) + du(t)
where input is a force f (t) pulling mass M downward (i.e., u(t) = f (t)) and output
y(t) =y, (t). Please ignore the effect of gravitational force, Mg. Develop a corresponding

state diagram.

L

Klg EB

»
fO + Mg
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Problem 4:
Given

o |1-1 0 1
X = X+| " |u
1 t>0
ith x(0)=[1 o[ and u(t)=< " . Find the solution, x(t).
with x(0)=[1 0] and u(t) {O, otherwise” N the solution x(t)
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Problem 5:
Find the solution of x(t) = Ax(t) + Bu(t), where

1 0 1 0
A=|-1 2 -1|and B=|0
0 0 3 1
with
1
Xx(0)=| 0| and u(t) =1 forall t >0 (unit step function).
0
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