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1. In the ideal autotransformer circuit of Fig. 1, the load impedance Z; is adjusted until it
absorbs the maximum average power. Assume VS = 120£0° Vrms, Z; =75 +j125 Q, N1 =
600 turns, and N, = 200 turns. Find Z; and the maximum average power delivered to it.
(25%) =

Fig. 1.

2. A special-design winding is modeled as a series combination of an inductance Ly and a
resistance Ry, as shown in Fig. 2. Since an AC voltmeter measures only the effective value
of a sinusoid, the following measurements are taken at 60 Hz when the circuit operates under
a steady-state condition: [V =145V, [V, =50V, and [V| = 110 V. Assume R, = 80 £2. Use
these measurements to determine the values of Ly and Re. (25%)

R, Ry
S AA AN
+~ — F
vV
x a
VS (—) Vb Lb
Fig. 2.

3. A mechanical system is modeled by a series RLC circuit. It is desired to produce an
overdamped response with the time constants of 0.1 ms and 0.5 ms. If a series resistor of
120 Q is used, find the values of L and C. (25%)

4. A certain band-limited periodic current has only three frequencies in its Fourier series
representation: DC, 50 Hz, and 100 Hz. The current may be represented as i(f) = 4 +
6sin100(n?) + 8cos(100mf) — 3sin(2007ts) — 4cos(200ms) A. (1) Express the current i(7) in
amplitude-phase form. (2) If the current i(¢) flows through a resistor of 200 Q, determine the
average power dissipated on it. (25%) :




