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1. (15%) Consider a unity feedback system with the forward transfer function

10K
G(8) = ———
s(0.1s + 1)
e Compute the error constants K, K, and K,,.
o Compute the steady-state error eq(step) and e (ramp).

2. (15%) Consider a unity feedback system with the forward transfer function

Ks
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¢ Sketch the root locus and find the jw-axis crossing.
¢ Compute the break-in point.
3. (20%) Consider a unity feedback system with the forward transfer function

K
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G(s) =

¢ Use Nyquist plot and stability criterion to find the stabilizing range of K.

¢ Verify your result with Routh stability criterion.
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B = [O 1 1 ] (1) Find the eigenvalues and corresponding eigenvectors for
1 0 =05 '

matrix B. (2) Find rank(B). (3) Find det (B). (10%)

A

Suppose that 4 is an eigenvalue of a square matrix B. (1) Prove that e” is an

eigenvalue of matrix e®. (2) Show that e? is nonsingular for any square matrix
B. (10%)

1 0 2
(1) Show that the vectors v, = [—1 , Uy = [0], and vy = [1} are linearly

3 1 1
1
independent. (2) Suppose that v = |0| and v = aq,v, + a,v, + a;v;. Find
11
a,,a,,and a;. (10%)
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B = [1 1 3]. (1) Find a basis for the null space of matrix B. (2) Find a basis
1 0 2

for the range space of matrix B. (10%)

Suppose that B is a real matrix and B = —BT. Prove that the real part of any

eigenvalue A of matrix B is0 (i.e.,, Re(1) = 0). (10%)
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