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1. Solve the following differential equations by means of the Laplace transform.

Assume zero initial conditions.

d*f(t) _df(t)
S5 af (1) = e u (D)

2. Find the transfer functions E,(s)/E(s)for the circuits shown in Fig.(b)

3. For each of the characteristic equations of feedback control systems given,
determine the range of K so that the system is asymptotically stable. Determine
the value of K so that the system is marginally stable and the frequency of

sustained oscillation if applicable.
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4. The state equations of a linear time-invariant system are represented by

dx(t)
dt

= Ax(t) + Bu(t)

Find the state transition matrix ¢ (t), the characteristic equation, and the

eigenvalues of A for the following cases.
0

B =1
0

5. Find the stead-state errors of the following single-loop control system for a

-1 0 0
0 -2 1
0o 0 -2

A:

unit-step input, a unit-ramp input, and a parabolic input, (t3/2)us(t). For system

that include a parameter K, find its value so that the answers are valid.
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