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1. Consider a closed-loop system described in Figure 1, where C(s)=K>-%, G(s)= 1

+ —e oI
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0<t<l.
(a) What are the constraints placed on K, a, and b so that the system is both stable and Type 1? (12%)

(b) What are the constraints on a and b so that the system is both Type 1 and remains stable for every
positive value for K? (12%)
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2. Consider the plant described by 5({0 I}XJ{I}U and y=[2 1]X.
5 <42

Figure 1

(a) Find the transfer function using matrix algebra. (10%)
(b) Suppose state feedback u=[k k,]X, determine the constraints on k, and k, so that the
closed-loop system is stable. (8%)

(c) Suppose output feedback U = k.Y, determine the constraints on ky so that the closed-loop system is

stable. (8%)
i . . K(s+a) . .
3. The unity-feedback system with an open-loop transfer function G(s) =_(_+_}§}_2’ is to be designed to
by

meet the following specifications: steady-state error for a unit step inpute,, = 0.1; damping ratio £ = 0.6;
natural frequency @, =+/10 rad/sec . Find the values of K, ,and f. (25%)

4. The system shown in Figure 2 has G, (s}=-——1—. Use the Routh-Hurwitz criterion to find the

s(s+2)(s+4)
values of K, and K, for which the system oscillates at a frequency of 2 rad/sec. (25%)
RO $NEQ | p + 6y C(s)
Eys [—
Figure 2




