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1. Consider the unity feedback system given by the block diagram below.

X + Y

Ty | T
=

E
a. If E(s) = X - Y evaluate the transfer function s e

b. Determine E(s) given x(#) = u(t).
c. Determine H(s) such that g(gg)f__().,lof-——
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2. Consider the mechanical system where f(t) is the force applied to mass
M. The position x and x; denote the position of M, and M respectively.
The variable k is the stiffness of a spring and b is the damper.(note
u = dx/dt)

Tl ey

a. Using the mobility analogy, where force is the through variable and
the velocity is the across variable, draw the electromechanical circuit.

b. Determine the governing equations of motion in ODE form.

c. Evaluate the transfer function of the Laplace transforms of the
velocities U (s)/U(s). Vi
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3. Given the signal flow, determine the transfer function X using Mason’s

Gain Formula.
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4. Consider the unity negative feedback system where the characteristic
equation GH + 1 = 0.

- K(s-4)
s+ 1D(s+2)(s+3)
a. Determine the range of values of K where the system is stable.
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