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System Response

Consider the unit-step response of a unity- 5. Fig. below shows three systems. System I is a
feedback control system whose open-loop positional servo system. System II is a positional
transfer function is G(s) = — servo system with PD control action. System III
) ) ) S(SH? ) is a positional servo system with velocity
Obtain the rise time, peak time, maximum . .
o feedback. Compare the unit-step, unit-impulse,
overshoot, and settling time. .
) ) and unit-ramp responses of the three systems.
Consider the closed-loop system given by . . .
C(s) © Which system is best with respect to the speed of
= L response and maximum overshoot in the step
R(s) s%+4 2{wys + wy? o
Determine the values of { and w, so that the response!
¢ d n. " 6. Using MATLAB, obtain the unit-step response
system' responds to a step .mput Wlt curve for the unity-feedback control system
approximately 5% overshoot and with a settling .
i whose open-loop transfer function is
time of 2 sec. 10
. . oy G(s) =
Us-1ng MATLAB, obtegn tl.le.unltlstep responseti (s) SGTDGEED
unit-ramp .response, and unit-impulse response o Using MATLAB, obtain also the rise time, peak
the following system: . . . . .
C(s) 10 time, maximum overshoot, and settling time in
o) - 2T 25510 the unit-step response curve
) (s). st es+ ) 7. Consider the differential equation system given
Obtain both analytically and computationally the by
rlste‘zl.tlms, pe.aktglme,.tm?mmum oversfhoo‘{, ar;d 543y +2y =0, y(0) = 0.1, (0) = 0.05
fe ng tlme mn e];lm ~SIEp Tesponse of a closed- Using MATLAB, obtain the response y(t) ,
0op systeth glven by subject to the given initial condition
C(s) _ 36
R(s) s2+2s+36
R(s) + 1 C(s)
5 —) R(s) * I CIf)
s(5s+1) 5(1+085)
i s(9s+1)
System I System II
R(s) + + 1 1 CIII(S)
5 g —
Ss+1 s
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System III




  G  ( s ) =  1  s ( s + 1 )


    C ( s )  R ( s ) =     𝜔  n    s 2 + 2 𝜁   𝜔  n s +     𝜔  n 2


  𝜁   a n d     𝜔  n


    C ( s )  R ( s ) =  10    s 2 + 2 s + 10


    C ( s )  R ( s ) =  36    s 2 + 2 s + 36


  G ( s ) =  10  s ( s + 2 ) ( s + 4 )


    y ¨ + 3   y . + 2 y = 0


  y  ( 0 ) = 0 . 1


    y .  ( 0 ) = 0 . 05


  y ( t )

