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1. Considering the following system.

Gy(8) e

Ga(sj <

G () = (G, (s)
C(s)
G, () =G, (s5)
Gy(s) 1=

10% (a) Find the equivalent transfer function C(s)/ R(s) .

10% (b) Lt Gy(s) ==, Gy(s)=1, Gy(s) =1, Gy(s) =1,
)

G(s)z-—sji- Gy(5)=1 G,(8)=—"— 3 Gy(s)=—= 6

Determine whether the closed-loop syst_e_m is _stable.:_gfust;_fy_ your answer.




2. Considering the following system,

R(s) + K(s+2)

‘ K, C(s)
' (s+3) N

s(s+4)

10% (a) When K, =1 and K, =1, find the total steady-state error due to step inputs for both
the input R(s) and the disturbance D(s).

10% (b) Find the sensitivity of the steady-state error for changesin K, =1 and K, =1.
Assume step inputs for both the input R(s) and the disturbance D(s).

10% (c) Design the values of K, and K, to meet the specifications:
steady-state error component due to a unit ramp input R(s) is 0.03, and
steady-state error component due to a unit step disturbance D(s) is-0.012,

' I
3. Considering the following system, where G(s)= ( 3 (;g 0)2(; 5-;(20) 30)
s°—20s+ s+
R(s), J 60 C(s)

Rar

10% (a) Sketch the root locus.
10% (b) Find the range of gain K that makes the system stable.
10% (c¢) Find the value of gain X that yields closed-loop dominant poles with critically

damped response.

K{s+1)
s(0.1s-1)
10% (a) When K =1, determine the stability of the system by using the Nyquist criterion
(stable, marginally stable, or unstable).

4. Given the unity feedback system with the plant G(s) =

10% (b) Use the Nyquist criterion to find the range of gain K for stability,




