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4. Figure 4(a) shows the vehicle distance control system of the automated highway system. A
position control system for maintaining the distance between vehicles is shown in fig. 1(b). Selecl
Ka and K¢ so that the steady state ervor for a ramp input is less than 25 % of the i input magnitude
A of the ramp R(s)= A/s™ . The response (o a step command should have an overshoot of less than
3 % and a settling time (2 % criterion) of less than 1,5 seconds. €/$ % )
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& A robot gripper |, shown in Fagf(a] is to be controlled so that it closes to an angle @ by using a dc
motor control system, as shown in Fig £(b). The model of the control system is in Fig 4(c), where
Km=30, RI=10 Kf=Ki=1 and J=0.1, and b=1.
(a)Find the response Q(ijol'ihe system to a step change in é’pﬂ?}whcn K=20. ¢ 725 ) (5 J"/Z )
(b) Assuming sg((r) 0, find the efTect of a load disturbance Ty(s) =AJs. ellp ;?‘;
(¢) Determine the steady state error , when the i mput is r(t)=t, >0 c f:’{)
(assume that Td=0)
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6. A robot steering a molorcycle system is shown in the Fig6(a) and the block diagram of
the system is shown in the Fig6(b)
Determine the range of K for stable operation of the cycle when of, = ;4: 7,0z ex2, 7, amo
o /,fc'-/lf we assume the motorcycle is moving with a constant velocity V=2 m/s. The time (/J‘,t)

comtang\nflhe controller is equal to 0.2 sec, and K>0.
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