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PROBLEM 1

The circuit below contains a nonlinear element whose fv characteristics are shown.
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(A) Determine the voltage vp praphically - show your construction.
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(B) Can this circuit be deseribed by a Thevenin equivalent cireuit at the terminals? Explain!
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PROBLEM 2
T'his cirenit uses a control valve V' which has the small-signal model shown,
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Assume that the static component of vy establishes a suitable operating point at which the small-
signal model applies.

(A) Sketeh and label s small-signal model of the cireuit which ean be used to caleulate the small-
sigmal voltage gain A, = "—:';l where v, and w; are the small-signal components of vp and ;.
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{B) Express v, in terms of v and v,.

Y = of -0

For Extra Credit: {one-third the value of a problem)

(C) Derive an expression for 4, = (&, the incremental voltage gain.
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PROBLEM 3

For each of the circuits below, determine the initial and final (asymptotic) values of the indicated
variables,
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PROBLEM 4

The capacitor in the circuit below is mitially charged to the voltage v = —5 Volts. At & = 0 the
switch closes.
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(A) Without detailed analysis of the circuit, sketch w{t) and (t) for t = 0. Label initial values and
asymptotes.

(B) Determine the time constant with which the circuit responds.
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(€ Express either v(t) or #{t) as a function of time. If you can do this without frst developing an
analytical snlutmn fine.
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