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MECE480 Midterm
Q1) The z-domain open loop transfer function of a discrete time system is given by . This system is controlled by a proportional controller . From root locus plot of H(z)=C(z)G(z) it is observed that z=0.5 is a break-away break-in point.
a) Show that a=0.5. (10 point)
b) Obtain the root locus plot of the system. (15 point)
c) At which value the root locus plot passes from the imaginary axis of the z plane. (10 point)
d) Find the set of equations (do not solve the equations just find the set of equations) that corresponds the intersection of the root locus plot with the unit circle. (10 point)
Q2) The s-domain continuous time transfer function of a system is given by . Obtain the discrete time transfer function for the same system if the sampling time T is equal to 1 second (T=1 second). (20 point)
Q3) For the discrete time system below:
,                

a) Find the discrete time transfer function. (10 point)
b) Assuming that  if we apply uk=k (discrete time unit step input) find yk. (10 point)
c) Looking that the input uk and its corresponding output yk in part (b) can we say that the system is BIBO stable. (5 point)
d) Assume uk=0 however  show that finding xk, the system is stable but not asymptotically stable. (10 point)
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