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1. InFig. 1, Ry, Rz, R3 and R4 are resistors, and V) and [ are independent DC voltage and current
sources, respectively. If (V1, I1, 11)=(120V, 12A, 36A), and (W1, 11, i1)=(48V, 8A, 16A), then (¥,
[1)=(200V, 65A), how about /;? (10%)
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2. InFig. 2, please work out the y and z parameters of the two-port circuit. (5%, 5%)
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3. InFig. 3, please find the power dissipated in the 1€2 resistor using the mesh-current method.
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5. (1) Please find the transfer function G(s) = m

4. InFig. 4, please find the voltage v, using the node-voltage method. (10%)
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V
o(5) in the circuit shown in Fig. 5(a). (3%)
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(2) If vi(¢) is a periodic function as shown in Fig. 5(b), then how about the Fourier series of vi().

(3%)

(3) Based on (1) and (2), how about the output voltage v, 5(f), corresponding to the fifth

harmonic of vi(f), namely, vi s(£)? (4%)
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. (1) The circuit shown in Fig. 6 transfers power from the primary side to the secondary side. If

the maximum power transfer is needed, then how about the turns ratio of the ideal transformer
11?7 (5%)
(2) Based on (1), What is the percentage of two sources’s power delivered to the 1€ resistor?

(5%)
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7. Based on the convolution integral, please find v,(#) in the circuit shown in Fig. 7(a), with
v,(t) shown in Fig. 7(b). (10%)
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8. The voltage and current at the terminals of a circuit are

v(t) =80+120cos(120/2 —10°) + 60cos(360z —30°) V

i(£) = 5sin(12072 + 50°) + 2 cos(360 —90°) A

Find the average power absorbed by the circuit. (10%)

9. When connected to 120V ms, 60Hz power line, a load absorbs 4kW at a lagging power factor

of 0.8. Find the value of capacitance necessary to raise the power factor to 0.95. (10%)

10. Answer the following questions: (10%)
(1) What is the natural response?
(2) What is a suppernode?
(3) How to obtain the frequency response based on measurements?
(4) How to obtain a cascaded connection of two two-port circuits?
(5) How to obtain the time constant of the first-order circuit based on measurements?



