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1. (50 .50 points)
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A DAREREIIIRATH 2 5415, / Answer the following questions for the feedback control system
shown in Figure 1. The controller and process transfer functions are given by
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/where K, >0 and K; >0 are controller parameters with appropriate units.

G,(s) 2° RITENVRFMEEZE O LA Z 2 K. / Answer the name of the dynamic element
represented by G, () .

ZDT 4 — Ry 7 illiIF%R O —InzERI S 2 K L./ Derive the loop transfer function of the
feedback control system.

HARE D Sl 8 £ TOML—mZBEze ko L. RBEZIIRB M LR O £ R
H (AL ERM L7722 &), / Derive the closed-loop transfer function from the set point to
the controlled variable, and leave your answer in factored form (do not expand the polynomials).

Ki=00 L&, ZERMIET D K, DfEZRKD K. /When K, =0, find the value of K, at the
stability limit.

K, =0, K, =80 & %, HIEZ BN AT » T2 B S ET2550, A7y b (B
FARRBIZR T 5 B E & fH & D7) ZKD . / When K, = 0 and K, is 8, compute the
steady-state offset, defined as the steady-state difference between the set point and the controlled
variable, for a unit step change in the set point.

K,>0, K, >0D PLHENZENT, PAV—TZNLETHD & LIz L X, B HNALA
Ty TR RS ETGEDEEA 7y b (EFIREEICK T 5 BEE Ll EDE) %
sKeb XK./ Under PI control (assume K, >0, K, >0), assuming the closed-loop system is stable,
determine the steady-state offset for a unit step change in the set point.
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Figure 1 7 4 — /Ny J #l{#I% / Feedback control system



