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1. Consider the following system:

N(s)
»| Gg(s5)
R(s) Yi
*@ o G1(5) Gas) Ga(s) | Sl
I Ga(s) | Gs(s) |

10% (a) Find the equivalent transfer function Y(s)/R(s) when N(s)=0.
10% (b) Find the equivalent transfer function Y(s)/N(s) when R(s)=0.

2. Given the unity feedback system with the plant —{S—(ﬂ .
s°(s+10)
10% (a) Sketch the root locus when K >0.

10% (b) Find all of the breakaway and break-in points.

10% (¢) Find the range of gain K such that the system is stable.

and the feedback

3. Given the negative feedback system with the plant —————
(s+D(s+2) s+p

10% (a) Draw the block diagram of this negative feedback system and find its equivalent
transfer function.

10% (b) Sketch the root locus for this negative feedback system when p2>0.

10% (c) Find the range of gain p such that the system is stable.

4. Consider the following system:
R(s) 2 | x 1 X1 ¥(s)

é; S+5 8 s+2 ]
‘ X3 3

s+1

10% (a) Find the transfer function from R(s) to ¥(s).
10% (b) Write state equations for the system using the state-space representation.

ie, XO=[x® %0 %O,

X ()= AX () + Br(t)
y()=CX()+ Dr(r)




