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Problem 1: (35 Marks) - 1L.Os): [al, al12, b2, b6, c3]

i Construct the con’ iration of the electronic lag compensator using operational amplifiers and
drive the transfer action of the compensator. (5 Marks)
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do the following
(a) Find the g £, for the uncompensated system to operate with a 30% overshoot. (10 Marks)

(b) Find tb P time and K, for the uncompensated system. (10 Marks)

(c) Des” * @ 12-lead compenator to decrease the peak time by a factor of 2, decrease the percest
, rshoot1y a factor of 2, and improve the steady-state error by a factor of 30. Specify all pres,
I Y ) 1 P
¢ros and ains. (10 Marks)

_oblem 2: (3 Marks) - - (1L.Os): [al2, b2.b6, b11]
a) Define gai margin, phase margin and explain graphically. What are tae gain mar«n and<he phase
margin irficate? (10 Marks)

b) Obtain t: phase and gain margins of the system shown in following figure for fi¢ tw cases wher
K=10 an: K=100. (10 Marks)
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¢) Draw th: polar plot of the system and Comment on th: stability of /¢ System. 10y <)

Problem 3 (30 Marks) - - (ILOs): [al, b2, bl4, ¢3, cl4i

a) What ar: controllability and observability of contro’ systems? (7 Max:ks) ity matri
b) For the following system, compute by hand the controllabil’ Mmatrix, obserr - atrix anr
determine whether the system is observabie. (10 Marks)
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¢) Find the transfer func+on and poles of the system re ~Sented in sta®: ST gy
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