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14.1 This problem involves the servomechanism considered in Section 14.1, and bt
the numerical values of the paramelers given in Table 14.1 should he used whent
they are needed.

a) Calculate the value of K, fora proportional-only contraller that will result

in a damping ratio of { = 0.7071 for the closed-loop system. Give its transfer

function Tis) a5 a ratio of polynomials. _

b) Assuming that a tachometer signal ¢; = K¢ is available for proportional-

plus-derivative contral, calculate the values of &, and K that will yicld a

elosed-loop sysiem with £ = 07071 and ay, = B radfs. Determine the closed-

loop transfer function ,,erﬁw&“ﬂuﬂ fiof,
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14.3 Repeat the analysis of Example 14.2 1or the senes KoL Circui with & voltage
source that was studied in Example 5.1.
a) Write the transfer function T'(x) = Eg(s)/E;{s). and find its poles in terms
of R, L.and C.
b} Assuming that L and C are fixed, find the locus of the poles of Tis) as
the resistance R is increased from zero toward infinity. Sketch the locus in
the- g-plane.
¢) Give the value R for which T(s) has a repeated pole (¢ = 1), and pive the
location of this pole in the 5-plane.
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| * #14.5 a) Find the closed-loop transfer function ¥ (s)/U(s) in terms of the parameter
K for the feedhack system shown in Figure P14.5,
h) Whrite an expression for the closed-loop poles in lerms of K, and skelch
the locus of these poles in the complex plane for K = 0. Indicate the poke
locations for & =0, |, 2. and 3 on the locus.
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* 1428 The servomechanism discussed in Section 14.1 has 4 disturbance torque (7|
applied 1o the shaft to which the output potentiometer is altsched. In Figure 14.1,
the positive sense of this torque is clockwise,

4] Show that the block diagram of Figure 14.2 must be modified 1o appear
as in Figure P14.28(a).
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FIGURE P14.28

b) When R = 8§ £, & = 5.0 V-s/rad, and the two potentiometer gain hlocks
Ky are moved 10 the output of the summing junction and combined with the
amplifier gain block K, verify that the model can he represented s shown
in Figure P14.28(b). Use the numerical values in Tahle 14.1.
) Assume that proportional control is used with K4 = 008727 ViV, Deter-
mine the steady-state errors 1o

(i) A unif ramp input in the referance angle 4, (¢}).

(i) A unit step in the disturbance torque r,(1).
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