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Reduce the block diagram to a single transfer function % using block diagram

reduction techniques.
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Q2.  Consider the armature-controlled dc motor, and the torque-speed curve shown , find
the transfer function that relates the output torque to the input armature voltage
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Q4.

A control system is described by the following state and output equations

X (t) = Ax(t) + Bu(t) = [ _01 _23 }x(t) + [ g ]u(t)

y=Cxty=[ 10 | x(t)

(a) Find the transfer function of the system.

(b)  Ifthe input is zero, with x(0) = l _11 }, find the output y(t), t>0.



Q3.

Consider the closed-loop control system shown, and its signal-flow graph .

Y(s)

(a) Find the closed-loop transfer function RG) using Mason’s Rule

(b) Find G¢(S), the compensator transfer function, and G (S), the plant transfer
function directly from the signal-flow graph.

(c) Assign state variables on the signal-flow graph state diagram from right to left
in ascending order.

d) Give 2 state variable representations of the system based on (c) and in
controller canonical form. .
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