EE 233 Homework 6.

5-11. In the system below, the ideal time delay represents the time required to complete the
computations in the computer.

R(s) 1 C(s)
= G(s)

H(s) |e4— 01Ts |a— D(z) [«

a. Derive the output function C'(z) for this system.

b. Suppose that the ideal delay is associated with the sensor rather that the computer,
and the position of H(s) and the ideal delay ar reversed. Find C(z) for this case.

5-13. Consider the robot-joint control system below.

Power
Controller amplifier Servomotor Gears p
0. + Eq 200 O 1 i
— D(2) = 7OH - K ™ 505s + 1) ™ 100
— T
Sensor
0.07 [
a. Find the system transfer function in terms of 7', D(z) and K.
b. Evaluate the system transfer function for 7' = 0.1 s, K = 2.4 and D(z) = 1.
5-14. Consider the satellite control system below. Let Hy = 0.0.2.
Digital
R(s) 4 controller T(s) Satellite C(s)
> ADC — D(z) — DAC[— K |—G,(s)
_ Torque
Sensor
Hk |-t

a. Find the system transfer function in terms of D(z), K and Hj.



b. Evaluate the system transfer function for D(z) = 1, K = 2and T = 1.

5-20. Suppose that the plant in the following figure

| M) Y(s)
o ey S el
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U(s) + M(s)

has the discrete state model
x(k + 1) = Ax(k) + Bm(k)
y(k) = Cz(k) + Dm(k)
Derive the state model for the closed-loop system in terms of A, B, C' and D.

5-21. Find a discrete state variable model of the closed-loop system in Problem 5-20 if the
discrete state model of the plant is given by

a.

z(k + 1) = 0.7z(k) + 0.3m(k)
y(k) = 0.2z(k) + 0.5u(k)

ok + 1) = [—8.9 1%3]5”’(]{) + [09615]”1(1“)

y(k) = [ 12 —0.7 (k)




